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requirements.



2\ Practicalities

= FHi5F#S Please mute your cell phones

= R ZX8X Lunch and breaks

= [f|EJ$=El Timings — please check the agenda
= 2Rl Safety briefing

= FEENIAE Quiz

» IREAE Feedback survey
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f you discover a fire, please press the button on the nearest

tire alarm point and contact “The Royale Touch” on the nearest ) 14 s 2 H . .
‘elephone to indicate the location of the fire. ~ ﬁ Bﬁ E iL ﬁﬁ @ = |n case of a fire, you Wi |
f you hear the fire alarm, please proceed to the nearest fire exit { }

| proceed fc . be directed by hotel staff
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on the first floor to the
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B3P 57 O3 Point nearby.

Do not take anything with you.
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In case of fire, please do not use
the elevators.
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ANTI-TRUST STATEMENT

While some activities among competitors are both legal and beneficial to the industry, group
activities of competitors are inherently suspect under the antitrust/anti-competition laws of
the US, UK and other countries in which our companies do business. Agreements between
or among competitors need not be formal to raise questions under antitrust laws, but may
include any kind of understanding, formal or informal, secretive or public, under which each
of the participants can reasonably expect that another will follow a particular course of action
or conduct. Each of the participants in this meeting is responsible for seeing that topics
which may give an appearance of an agreement that would violate the antitrust laws are

not discussed. It is the responsibility of each participant in the first instance to avoid raising
improper subjects for discussion, such as those identified below.

Itis the sole purpose of this meeting to provide a forum for expression of various points of
view on topics described in the agenda and participants should adhere to that agenda. Under
no circumstances shall this meeting be used as a means for competing companies to reach
any understanding, expressed or implied, which tends to restrict competition, or in any way to
impair the ability of members to exercise independent business judgment regarding matters
affecting competition.

Topics of discussion that should be specifically avoided are:

i Price fixing;

Product discounts, rebates, pricing policies, levels of production or sales and marketing
terms customer and territorial allocation;

ii. Standards setting (when its purpose is to limit the availability and selection of products,
limit competition, restrict entry into an industry, inhibit innovation or inhibit the ability of
competitors to compete);

iv. Codes of ethics administered in a way that could inhibit or restrict competition;

v.  Group boycotts;

vi. Validity of patents;

vii. On-going litigation;

viii. Specific R&D, sales or marketing activities or plans, or confidential product, product
development, production or testing strategies or other proprietary knowledge or information.
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09:00 - 0945 | TZ=eEE—FEESNWA
48 PSCI EIFN/ALrEfSREE. ENN I 22BN EERENEN I ZRL,
AHKE, oK EHS XRSEEEE, s

09:45 - 10:30 | 22 MR ERIEN = HI RSN
NBZLZMAREIRE, HENARSERIN AL liRiRE.
XEE, EHS 25, SrEpEss

10:30 - 11:00 | &8k

11:00 - 12:00 | BEMEHIR: MWEREZHSHERN
NBERERENR TR E=E B IS ERNERE RIS,
Daniel Rehm, 4 B#IIE HSE el (RUMMIERES) |, fLEaniiREE
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09:00 - 09:45

Process Safety Information — Principles and Application

How Zoetis work with our suppliers to develop the necessary PS| and apply in hazard
studies, plant design, etc.

FuiGan Ang, EHS Director, Zoetis APAC

09:45 - 10:30

IPLs and protection guarding applications based on RC thermal testing

An introduction of how to read out right information and how to apply the information of the
testing report by setting right link and application, with the outcome of testing report to utilize
them into the HAZOP-LOPA analysis.

Junbo Zhao, EHS director, Porton Pharma Solutions Ltd

10:30 - 11:00

BREAK

11:00 - 12:00

Sprinkler protection: From basics to special applications

A presentation about basics of sprinkler protection with reference to current standards and
examples of applications in the pharmaceutical industry. Focus will be also sprinkler
protection of warehouses with dos and don'ts.

Daniel Rehm, HSE Advisor EEM-EMEA&API, Elanco

12:00 - 13:00

LUNCH

PSCI SUPPLIER CONFERENCE SEP 24-25
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Building responsible supply chains

Process Safety Information - Principles

and Application

Fui Gan Ang i K
APAC EHS Director I/KEHSXIfG E TR RS
Zoetis filifiEs




AGENDA X4X

Process Safety Information - Principles .
and Applications .
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PSCI Principle and Guidance PSCI &8RN/ SCiE S RT *e, T

Common Process Safety Issues & WAL £ [0/ L
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Bio N A&

Fui Gan Ang (X KHE) is APAC Director, EHS for Zoetis, the leading animal health
company (flif&). F G currently has regional responsibility over EHS matters
relating to Zoetis manufacturing sites, Zoetis research and development sites, as
well as contract manufacturers and API suppliers in APAC.

F G’s present interests in pharmaceutical manufacturing and supply include

Industrial Hygiene (M T24E), Process Safety (L &AL L) and
Environmental Impacts of Pharmaceutical Substances (Z9#¥IXJINERISZNN).

F G is based in Singapore (FI03%).

Email: fuigan.ang@zoetis.com.

This presentation was prepared by Fui Gan Ang (EHS), Dr Deepak Jain (R&D) and Colin Gillett (Technology).
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Recent Incidents - Process Safety

ISR - IELE

Year Company Details Countr No. of No. of
/ Location y Fatalities | Injured

Tianjiayi Fire in the gas tanker that spread to benzol
2019 Chemical China storage tank 79 617
%ET%'{CCIZ =a]E (BLEVE — boiling liquid expanding vapor
= explosion HESTRISH RARSTIRIE)
India Explosion in Solvent storage area
9
A S PAEne ENE (Mechanical Integrity /i SE 22 4¥) “ “
China Metal polishing dust explosing
=N
2014 Kunshan E L ] (Dust Explosion $3221RYE) 146 114
Runaway reaction b/w Diethylcarbamoyl
2012 Corden Pharma I:;e/!in_cli_ chloride & Picoline-N-oxide 1 1
Ltd® ZIN=

(Reactive Chemistry S RMIEAE)

Note: superscripts refer to list at References.
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PSCI Principle and Guidance

2. Process Safety
Suppliers shall have programs in place to prevent or mitigate catastrophic releases of chemicals.

Sample Program Elements

The organization has systems in place to ensure
compliance with all applicable laws, regulations and
industry good practices

Process safety is treated as a priority, particularly
where the potential for adverse consequences is
known to exist

Process safety reviews are conducted on a periodic
basis and findings addressed prior to the start-up of
new or modified processes

The organization establishes and implements a
comprehensive test and inspection program to be
carried out and managed by competent professionals

Process reviews are not limited to evaluating
disruptions originating from within a particular
process, and considers such external factors as natural
disasters, terrorism and acts of sabotage

Factors contributing to, and resulting from, change
management are incorporated into process safety
programs and awareness

Process safety programs comply with customer
specifications, as appropriate

The organization conducts a periodic review of critical
process safety functions, resources and staffing needs

The organization has competent, technical
professionals for the purpose of understanding and
mitigating the potential risks inherent in the design
and operation of all processes

The accountability for ensuring process safety rests
with technically qualified individuals having the
authority and resources to effect process and design
changes, as warranted

Under the leadership of technically competent
professionals, the organization develops scenarios that
consider, and then adequately address, foreseeable
occurrences that are independent of probability or
likelihood

The organization works with local authorities and
community representatives on pertinent aspects of
process safety and emergency preparedness

The organization implements a series of checks and
balances in administrative procedures and
authorizations such that all process safety related
matters receive proper review and approval prior to
initiating changes or modifications

Systems exist to ensure that all production and storage
areas and containment vessels have the necessary
design safeguards, such as fire detection and
prevention systems, spill containment barriers,
ignition source prevention, inert blanketing, etc.

Systems exist to ensure that all materials are stored or
housed in suitable containers according to inherent
hazard characteristics, and that all materials are
properly and clearly identified

Programs exist to ensure the proper segregation and
separate storage and handling of incompatible
materials at all times

Containment vessels, reactors and other process
equipment are equipped with proper safety devices,
such as pressure relief valves, flame arrestors, static
discharge systems, etc.

Instrumentation, detectors and other process safety
sensing equipment are properly placed, maintained,
calibrated and distributed so as to perform as
intended in monitoring operations

PSCI SUPPLIER CONFERENCE SEP 24-25
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China PSM Regulatory References

AQ/T 3034-2010 (L TN T Z2Z2 2 EELLESN Guidelines for process safety management of petrochemical
corporations

GB 18218-2018fE Mt FFRAEXBIEIREH#RThe Identification of Major Hazard Installations for Hazardous Chemicals

AQ 3035-2010 Bt FREXGKRIRLE R BB ATSE General technical specification for dangerous chemicals
major hazard installations monitoring and controlling

BERNERRAITIZER
et T MXPETHESEN (21T)
GB12158 fhlEE#EE EEHuE SNl General guideline for preventing electrostatic accidents
HG/T 20675-1990 4, T {E M EREE I 1 HIFERegulations for chemical Industrial electrostatic earthing design
AQ 3018-2008 fE it F mfEEX (il 2 mN|
AQ 3036-2010 Bt ZmEACKIR EXINTLTEhirmRRTREINE
GB 50058-2014 JBVEB I IMNERE I E 11 THISECode for design of electrical installations in explosive atmospheres
GB 15577-2018f3 L FhIBZL £ HFZ Safety regulations for dust explosion prevention and protection

GB/T 15605 ¥ LB XE [ EIEFa

List not exhaustive and may not be up-to-date
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Common Process Safety Issues
BT EL SR

= Lack of nitrogen inertion, or inertion not validated TR= &S IBH BB E(RIPFRELIGUE

= Use of plastic pipes for flammable liquid services, grounding/bonding issues {SEFBZERV S {E B ORI,
Fithn)RR

= |ack of pressure relief FR= M EIRES

= |ack of process chemistry reaction and calorimetry data #R = 1SR S e N FD 2 N IAVEZTIE

= Management of change not involving EHS X ETRANE S EHS

= |nadequate process hazard analysis A2 T 2B EDTT

* |nadequate combustible dust considerations ;8 75737 FE 0] AFn L BUE a4

= Mechanical integrity not fully understood, preventive maintenance and integrity testing not adequately

implemented K72 IRAFIT ISR, FUBO 4 PRI NI ARG R FT 55 L0t

= For highly hazardous processes, lack of understanding of LOPA and SIS S FSERGKAMCEZEITZ, M=
XJLOPAFSISHY T i

= Many more...
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Example: Pressure Relief jitt[FiZ %

= Question: “The process is conducted under room temperature for with no risk of temperature
rising caused by exothermic effect of chemical reaction. There is also nitrogen inerting
implemented, explosive gas mixture cannot be formed internally. We considered that there may
be no need to install an explosion venting device”. Is this correct?

= [ TZIREEER N7, iRERNFERNMAI BRI 5 A Hm/X . L*B’tﬁ?
FSBEN, RERERRIEESESY. BT UARERIE e S .

MEETXIIS?
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Example: Pressure Relief jitt[F1g8S

= Answer: The usual causes of overpressure and ways of translating their effects into pressure relief valve

requirements are given in the following list. In most cases, the controlling overpressure will be t}hgt
resulting from external fire B> sl ?;Jﬁ%@%?mEU&J%, \%ﬂ[ﬁ%ﬂﬁjﬂﬁéhﬁuﬁ'ﬁg%
K, EAZHIER T, T R R R

- Heat from external fire N3P F%

- Equipment failure I IE

- Failure of Condenser system /& 5tas RSt fE

- Failure of Cooling Medium & ML

- Failure of Control system ¥=Hl R FeidfE

- Chemical reactions {2

- Entrance of Volatile Fluid ¥ A& M RINZ

Y :I: ~
- Closed OutletsH [#ET 4] X B9l AL R WO
. . . :—‘— 7,017
- Thermal Expansion of Liquids U UNESERAY GRS AT 2 A R B A 5 .45 B 28 DS S /N
- Operating error ¥{EfE1R R 21 A B L0 O TG 65 14 4 0 ) A B4
, , TE 5 DT LI L0395 0L.0 0 080 208
= Which of the above should be the basis for BAAR 4 0 U8 L O K M A, AR ) 30 S T Al o BB By R PR 2

pressure relief design? _EEEFM N NIZE B 20 0 LSS MR AR PUE AT Ah R . SR 5 BT S S B Ok e A 5 R 0 20 T 5 8
N S BIFE T E
R THRYEN?

Reference: Crowl3
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Example: Nitrogen InertionE 5[5t

- - - R e

NITROGEN IN

FLOW METER

TANK BLANKETING FLOW SWITCH

REGULATOR/VALVE
- E

VAPOR OUT TO
t RECOVERY SYSTEM/FLARE
1l

I‘I ! |

NITROGEN BLANKETING GAS

HYDROCARBONS

& J

Schematic of Nitrogen Inertization for Storage Tank

fEER S B REESIF

{nlet Prossury Jtgicndy)

CENTRIFUGE

]
R
3
(12 g
JE
H
(12" Pipa)

VACCUM

" |BEARING HOUSING VENT LINE (1/4" Pipe)
(60 mbar)

~-8 -
ML TANK

P&ID of Nitrogen Inertization for Centrifuge

BaSBHEaIr & IDFIF
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Example: Nitrogen Inertion&5 St

. . —— h 3 E
= 2 major issues 2> FE 0]/ S owwe wwe 3 O
. . AD -
- Validation3&uE i | g . n
. o —— ——
- Asphyxiation hazardE2EB=E ) B :
o Wi i Yo \ N V2 b
' >\ T P /\/\//é !
HOREEARR e RAKENEE
0 i D B i ¢ Cl
B 71 HEHLTER 7-2 RSB TER B 7-4 FirwESHES-EHBEEEL
(Y oy — (PuY
YiT Yo (nH) yo(})n) Yj yo(pH)

Reference: Crowl3
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Case Study 1: Mechanical Integrity
U= 14

Incident - A pressure vessel at the Loy-Lange Box Co. that exploded on April 3, 2017 and killed four people
Cause mechanlcal mtegnty failure of the entire rlng of the original bottom ofthe pressure vessel

Images of facility after explosion Image of bottom of pressure vessel

The rupture separated the bottom of the tank from the rest of the pressure vessel. This created the unique conditions
for a steam explosion, launching the vessel through the building about 520 feet before landing. This was a massive
explosion — releasing energy equivalent to about 350 lbs. of TNT

Reference No 4.

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative
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Case Study 1: Mechanical Integrity

LOY-LANGE TANK EXPLOSION: WHAT WENT WRONG

The tank that exploded and killed four people on April 3 is a cylinder tank called a semi-closed receiver. Hot water reclaimed from steam generation
is collected and held in this tank. Inside the tank, the water is held hot and pressurized to save energy when it is recycled back into the steam generator.

TIMELINE

1997

> Tank is installed and registered at Loy-Lange Box Co.

2012

» Engineers investigate a leak by cutting a hole in the skirt (a
cylinder of metal that permanently anchors the tank to the

floor). Looking through the hole, they discover heavy
carrosion on the tank's bottom head.

» Kickham is called in to make emergency repairs. A 24-inch
piece of the bottom head (BLUE IN DIAGRAM) is cut out and
replaced with a new steel piece, which is then welded to the
remaining 6 inches of the bottom head (RED IN DIAGRAM).
> A month later, Kickham recommends replacing the entire
head and bottom 4 inches of tank. This repair was not done.
2017

Friday, March 31 > Engineers investigate a new leak. Peering

SIDE VIEW OF TANK AND SKIRT

T3

e e e e ol i e e e e

Kickham weld repair attached
new tank bottom head in 2012.

This photo, taken three 2

days before explosion . explosion shows
shows corroded tank weld seam and thinned
bottom head. original bottom head.

Remaining original head, point of failure in 2017 —
24-inch piece of tank’s bottom head replaced in 2012 —
Skirt (permanently anchors tank to the floor) —»

Hole cut in skirt to inspect original leak in 2012, —
In 2017, engineers used same hole to inspect
the new leak three days before failure.

«— Reattached bottom head with
original material (red) and new
material (blue) welded together.

«+«—— A new drain also was installed
in the bottom head in 2012.

Floor

through the skirt hole cut in 2012, they take a picture of
corrosion of the repaired bottom head. A repair crew is called
and scheduled for Monday. The steam generation is turned off.
Monday, April 3 > Despite the leak and scheduled repair crew,
the steam generator is started up again. The heavily corroded
6-inch piece of the original head fails during this process
leading to the explosion.

TOP-DOWN VIEW OF BOTTOM HEAD

<— Kickham repaired part
of the tank bottom with
a new custom piece of
steel in 2012.

<— Kickham welded the new
piece to the remaining
ring of original material.

Roughly 6 inches of the
original bottom head
remained — point

of failure in 2017.

POST-DISPATCH | SOURCES: Clayton Industries; LS, Chemical Safety and Hazard Investigation Board report, “Loy-Lange Box Company Catastrophic Pressure Vessel Failure.”

PSCI SUPPLIER CONFERENCE SEP 24-25
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Case Study 2: Mechanical Integrity

= A pipeline conveying recycled solvent ruptured
and the hot solvent caught fire

= The resulting fire damage the entire workshop

= The pipes recovered showed severe corrosion and
had pit holes

= AQT 3034-2010
4.7 HSSEEMYE Mechanical Integrity
4.7.2 Fufp Eéﬁﬂi Preventive Maintenance

CUEE IR EER, X
By _Zu}g'_ pamy=pdl IJI)\J'L_tﬂ:W_LE,J_Lo &E
s e
R Ra e SRS AR

AI
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Integrity Management

— 5L

J UIE

ST

Types of examination

- Thorough internal
examination

- Intermediate external
examination

- QOperator routines

Frequency
- Failure mechanism

ALY

- Degradation rate
SRR
Examination methodology
- Non-destructive test (NDT)
Competency in examination

Repair or replace

DIAGRAM |: OVERVIEW OF INTEGRITY MANAGEMENT THROUGHOUT THE PLANT LIFECYCLE

Start

[tems marked # will inform the Written Scheme of Examination (WSE)

1

1

SPECIFICATION #

Ad-hoc FFS
l ] Examination &
DESIGN # A“ess;“e"t : Maintenance History # Modification
1 (Extreme) T |
CONSTRUCTION # Operational Planned Ad-Hoc / Reactive
Excursion # Maintenance Tasks Maintenance Tasks
1 | I I
(Re-)Commissioning == =P =P = Operating Life Cycle & Operating History # = = = = =p- Retirement

Examination of repair

Repair

Re-rate

l

Written Scheme of Examination

l

Examination

Reporting of Examinations

}

Assessment of Results #

Fitness for service declaration

l

[

S

FIT

UNFIT

}

Source: EEMUA Publication 231 - The mechanical integrity of plant containing hazardous substances: a guide to periodic examination and testing’
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Hazardous Process Chemistry

\j_ \\I
SEGKIIEBHAE

Potentially Hazardous Reactions Com pyp—— P
Am i nation ¢ \©/ Alkynes/acetylenes [R-C=C-R) 120> 170

" N / Epoxides 70— 100
\Q/ @r Organic/inorganic peroxides/hydroperoxides 230 = 360

Bromination (R-0-OR / R-O-O-H)
TstOUHNoa Organic sulphoxides (R,5=0) 40 - 70
Ch Iorination R Organic sulphonyl chlorides [R-5O,Cl) 5070
\O Hydrazines (RNHINH-R) 70 = 90
CYC“Sat'On Diazo,/Diazonium (R-N=N-R / R-N=N+) 100 = 180
Reference: Dekra, Chemical Reaction Hazards & Azides (RN,) 200 = 240
Hyd rogenation Thgrmsally Unstable Substances — Strategic Oxime (R,C=NOH) 110 = 140
Guide N-Oxides (R, N:O| 100 - 130
Nitration A7O Nitroso (R,CN=0) 150 = 290
MTT MTT Isocyanate [R-N=C=0) 50> 75
. . MTSH MTSR .
Odeatlon Toza by o o o ol Nitra ER3C7NOQ} 310 = 3680
rr Nenitro (R NNO, 400 > 430
""""""""""""""" MIT. ... )
POIymerization MTSR_ MTSR_  MTSR Acyl nitrates [(O-NO, | 400 - 480
MIT [R, in most cases, represents an organic fragment]
. A —p — — — —
Su l phonat' On Box 4: How fo... Spot Energetic Funcfional Groups
B—» 1 2 3 4 5

> Reference: Dekra, Chemical Reaction Hazards & Thermally Unstable Substances —
China related regulations Figure: Criticality Classes of Scenario Strategic Guide?

A —T process

E"‘\%gﬁgF_Bﬁ1{II_Z N ﬁe_fzcsl"igtceilsiglfl(a;gOQ), Planning Protection Measures
Bﬂéﬁ*ﬁ%ﬂ*ﬁl}ifhﬁéﬂ 'L:F1E Against Runaway Reactions Using Criticality Classes,

Process Safety and Environmental Protection®.
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Managing Supplier Process Safety

= Non-HPC
- Managed through the usual on-site assessment and corrective action process based on Zoetis
Expectations of CMO and suppliers
= HPC

- Multi-functional team (EHS, Technology, Sourcing, R&D, Process Safety Subject Matter Expert) to
engage Supplier’s similar multi-functional team

- Zoetis provides guidance on known and perceived hazards and risk associated with the process
- Supplier’s responsibilities
e Carry out the necessary process safety tests and generate PSDS (Process Safety Data Sheet)
* Process safety drives detailed engineering design and control
* Detailed PHA and LOPA to determine SIL requirements
* Risk mitigation and management work required

* Where required, supplier is expected to engaged consultants/specialists to carry out the work
above

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative 17



Approach to Process Safety

= Process Safety Management System (PSM): the Supplier will implement a recognized PSM
" Process Hazard Analysis (PHA): supplier must perform and document their own

= Basis of Safety to cover all hazards identified

= Layers of Protection should be defined based on proper analysis (LOPA)

= |nterlocks and Safety Integrity Levels should be in place for the defined Safety Instrumented Functions
= Operating procedures and safe operating limits to be developed

= Process training programs are in place and conducted

= Documented mechanical integrity program with regard to maintenance & inspection

= Change management

= |nvestigation procedures and history

= Emergency preparedness.

= Undergo periodic third party PSM audits by a recognized consultant or certification agency

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative
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Nominal PS data requirements

= Literature survey — chemistry or compound having history of major accidents

= Desk screening by HPC criteria (high energy functional group or chemistry)

Thermal stability studies — Differential Scanning Calorimetry (DSC) for solids and thermal
screening unit for liquids (Tsu) or similar devices

m Reaction hazards — Reaction Calorimeter studies

= Combustible dust tests e.g. minimum ignition energy (MIE), minimum ignition temperature
(MIT), layer ignition temperature (LIT) etc.

= Relief devices considerations - Adiabatic Calorimetry, e.g. Accelerating Rate Calorimetry (ARC),
dispersion modeling

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative 19



Nominal PS data requirements

Literature survey — chemistry or compound having history of major accidents

Desk screening by HPC criteria (high energy functional group or chemistry)
- Hazardous group and byproducts
- MSDS
- Oxygen Balance
- Bretherick book reference
- Theoretical reaction enthalpy calculation

Thermal stability studies —
- Differential Scanning Calorimetry (DSC)
- TGA (Thermogravimetric Analyzer
- Thermal Screening unit

Reaction hazards
- Reaction Calorimeter (RC1)

Combustible dust tests
- Minimum ignition energy (MIE)
- Minimum ignition temperature (MIT)

Relief devices considerations
- Adiabatic Calorimetry, e.g. Accelerating Rate Calorimetry (ARC)

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative 20



Strategy For Dust Explosion Testing

Dust Explosion Screening No

e Can the dust form a cloud?

Dust Explosion Screening as a dust cloud

» Group A/B classification

Yes l
Not flammable

Flammable l

Ignition Sensifivity
* MIE (both IEC methods)
* MIT
o LIT

Basis of Safety
e Avoidance of ignition sources

Flammable Limits
| OC
* MEC (limited use)

Basis of Safety
* Avoidance of

flammable atmospheres
* Inerting

Stop Explosion Analysis
* Consider Fire
Risk Analysis
® Consider Thermal

Stability Analysis

Explosion Severity

* Pmax
® Kst

Basis of Safety
* Containment

* Explosion venting
e Explosion suppression

PSCI SUPPLIER CONFERENCE SEP 24-25 Ref: Dekra Process Safety - A Strategic Guide to Characterization and Understanding Handling Dusts and

Powders Safely®
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Dust Explosion Test Data

o Test Data Required

Process Descripfion MIE MIT T 20 litre LOC Thermal
Charging of vessel Yes Yes Yes
Discharging of vessel fes Yes Yes
Blending Yes Yes Yes Yes Yes
De-agglomeration Yes Yes Yes Yes
Milling Yes Yes Yes Yes Yes
Compaction Yes
Compression fes
Capsule filling Yes
Granulation Yes Yes Yes
Tray drying Yes Yes Yes Yes
Microwave dryers Yes Yes Yes Yes
Fluid Bed drying fes Yes Yes Yes
Flash or Ring dryers Yes Yes Yes
Spray Drying fes fes Yes Yes Yes
Spray coating Yes Yes Yes
Pneumatic conveying Yes
Filters Yes Yes Yes Yes Yes
Etc:nruge [silo etc.) fes Yes Yes Yes

PSCI SUPPLIER CONFERENCE SEP 24-25

Ref: Dekra Process Safety - A Strategic Guide to Characterization and Understanding Handling Dusts and
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Case Studies 3 and 4

= Exothermic process chemistry B4 =z ML
Calorimetry test conducted and AH, AT_,, TMR evaluated W &GN
Semi-batch reaction scheme adopted, pushing to a lower Class of Reaction

Rate limiting reactant addition by gravity dosing through flow limiting orifice, and
temperature interlock (temperature range defined)

LOPA evaluation completed, SIL being considered Sk {RIFE S HTIE, ZFESIL
Pressure relief design incorporated =& FITE

= Chemistry involving toxic and flammable gas generation =B EF ] ASIAEICFER N
- Tox and LEL data for gas

- New capital investment with online PAT tools for gas detection and quenching control
mechanism

- FTA and QRA with dispersion modeling in PHA
- Extensive system checks before handing over to operations
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Case Studies 5and 6

Minimum Ignition Energy — Dust Cloud
= Low MIE API, dust explosion risk {lEMIE, ¥3ZIEVEX| S )
\ 19% Oxygen 18% Oxygen 15% Oxygen
- MIE < 1 mJ, extremely sensitive dust 5 RMARIRD R 3 10.30 100-300

- Further tests conducted under varying nitrogen inertion conditions

- Basis of safety: FBD operated with partial inertionZB5 [&HE(RIP implemented at MIE >
1,000 mJ; usual combustible dust precautions implemented

- Achieving safe operation at reduced cost

= Low MIE API, dust explosion risk
- MIE <1 mJ, extremely sensitive dust
- Basis of safety: pressure induced suppression system

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative 24



Before we conclude

i
" One should always think about the various A Plant ang £
. Emergency
Layers of Protection Response
- Control, prevent, mitigate Mitigate | oy,
. 7
2Lk Yz a7
j:I%JI %Djl}jjl —E%L.F Relief vaive.
= Paradigm: y
. A Safety
- Welcome PSCI and member companies gy
when we come on site to perform a ——
routine EHS assessment o
. Interventio
- Take advantage of the coaching '
o Process alarm
opportunities Potess | Process " Process control layer
- We come to help, because your success v iy Normal behaviour
at managing risk is good for you and for
us
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Conclusions &£

= Qur Industry needs process safety understanding; ignorance can be very expensive and fatal

= Risk can be mitigated — need time in implementation of engineering controls

= Early understanding of process safety is key to safe implementation of pharmaceutical projects
= General principles of process safety must be implemented regardless of extent of risks

= Specific process safety control can only be achieved through thorough understanding of
chemical processes through process safety testing, carried out in stages as appropriate when
certain criterion is met
= Safely managing high hazard process chemistry requires, amongst others,
- Thorough understanding of reaction characteristics (PSI)
- Strong process hazard analysis (PHA)
- Meticulous process control and LOPA
- Robust mechanical integrity program

= Above is not an exhaustive list!
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Thank you 15151 !
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Building responsible supply chains

IPLs and protection guarding applications based
on RC thermal testing

LM SHIRE i?é&?ﬁ%ﬂ RN A

SPEAKER NAME: Junbo Zhao

TITLE: Corporate EHS Director
COMPANY: Porton Pharma Solutions Ltd.
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Junbo Zhao, EHS Team
Porton Pharma Solutions Ltd.

Past experience T{EZRH

= Junbo Zhao has more than 15 years’ experience of EHS management. Prior to joining
Porton, Junbo worked for top pharmaceutical company like GSK/Novartis for many years.,

155 LA ERYEHSETRERY, IINEBZRT, BBRTHR—RZIENGSK/Novartis.

= Junbo is response for Porton EHS coordination as corporate EHS head. The working scope
include EHS elements (PSM/IH/EP), REACH, product stewardship, compliance audits, etc.
He base in the biggest site for the EHS oversight.

PENEREHSR IR A REBEREHSESS, TERFET 2%e/TIW DA ANGRIP,
CEREM, EMNES, TIEbREEBERIKEL .

= Junbo received his master of science degree in chemical engineering from Zhejiang
University of Technology. He is also a Certified Safety Professional.

amI DIV RF = TEmLT, iEEETiE,

PSCI SUPPLIER CONFERENCE SEP 24-25
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About Porton xF18fE

Vision[g=:
To build the world’s leading Pharma Solutions platform, enabling the transformation of
molecules to medicines with continuous improvements in speed and cost

PAEIRGSCHIHARS e, ILHAERENESEE

Missionf#ifp:
Help people live long and healthy lives!

BERE—X, & —BF!

Founded in 2005, Porton is a top-tier CDMO company with 4 R&D centers + 2 Sites globally, who reliably helps global

pharmaceutical & biotech companies more efficiently deliver improved health outcomes across the whole drug life cycle through

End-to-End APl development and manufacturing solutions
BREEFORIRRDBIRATIMIZIT20055F, EL2KAE4HRTL, 210EFE, B—RIRBEMNENBEHIZDATFMEHIZ L
EREELFEARRREESARLERS (CDMO) WS ARELW

AEEkFZG R = PRAREIRIIAPIFF R FIEFRS
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Business Positioning /535

IND

PORTOIN -+

{3

NDA

CRO Service CROJR% CMO Service CMOJi%

O O O O O O 0O

API Route Design, R&D and optimization

AP S ek T2 4 o« IT R B AAL

API GLP, GMP Pilot Operation

AP A #&knon-GMP. GLPAIGMP A 2% 4= 7=

API Process Validation(QbD)

APIATH [ 53 =T 75 (3% T QbD J5 U ) Al T Z 56HIE
Analytical Method Development & Validation

ST TIET R N S AIE

API salt screening and crystallization process development
APIER RIS/ SR T 2R

Process Safety Assessment and High Potent Handling (OEB5)
RGN L 22 A PEAG TN AR =4 22 A= 451 (%35 PA1 6 /7 OEBS)
FTE Service FTEfRSS

PSCI SUPPLIER CONFERENCE SEP 24-25
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cGMP API & Int. Commercial Manufacturing
APLL A AGMPT L AL A =

APl MAH contract manufacturing

API MAHE il £ 77

Life Cycle Management Activities

7 f A i JE A 2

2"d generation process dev. & continuous improvement
“RITZH KRR

Biocatalysis Applications 2= {1k 5 AR & K v T
Continuous Manufacturing

B RN I RO A 7

High potent handling =i 1445

CMC Registration Support CMC3: /i 3¢ #
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AGENDA X4X

Testing strategy and procedure izt SRERFNRTE 2
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N,

&

Life Cycle of a Product F=4a4p &)

e o o UEE R B T AR & R LR BOK 2] rh S HOR B4 7 AR
Sroduct | | | Synthetic | | Chosen Syntnetic |||  Scale-Upto Scale-Up to
| dem; v E Routes 7| Route Optimized [ | PilotPlant Scale | | Production Scale
' | Identified | | |
TR/ |
Bl
[ 7 Thermal screening - .--;;LI
| Ea T Reaction Calorimet B A
b{ “Minor” Hazard Assessme f “REMT EIEIRL
iﬁot" Hazard | : :
gyl “EEN” EEETG
L Assessmem” A
Life cycle of a process: initial concept at the e Eﬁﬁmﬂcﬂ&; 1 TR
research stage, process development, Scale- '
up/design/construction, matures with operations, l’._B‘aS§’°' sgé& B M RN
maintenance, and modification, ends with e

decommissioning.
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Testing Strategy i ZRH

1.SDS & Literature

1. Gas releaser==,

_ Produc_t SDS % itk 1.Thermal stability | 2. Unstable compound &€ &4
mtronductlon 2.Dangerous Group S LR E 3. Screening of dust properties #; 2R 14 )5 i
gl 1 o BT B [R5 2.Dust screening | 4.Self-heating H #v: Ji
3.0xygen balance’ T | MRt 5.0ther non-reactivity hazard FHAthAF sz v i f&

Considerati

Screening Tests

Thermodynamic Dther qud _______________ ?D"tj ________
' calculations I I I )
ERRRhi I """"" ' Catalysts DSC/Mixing Drop Weight Flash Dust Eval u atl on Of
I Calorimetry Point Explosion o o t I
Heats of Reaction, I I I englneerlng Con rO
Decomposition, Quantity N ﬁﬁf_ﬁj *3 {E
Combustion I Exotherm Positive Flammable Minimum I 4 I '[/:IZ
__________ I Limits Energy
Storage & Additional Testing I
Id eﬂgfg‘s :Jsorst ranspo I I Autoignition P.':El;ritzlgle
I ARC Confinement Cap Temperature I
] Sensitivity
Supplies ] I AirDust
VSP Reaction Ration
Galorimetry |
Autoignition
¢ Temperature

PSCI SUPPLIER CONFERENCE SEP 24-25

Y @PSClnitiative 42



Testing Procedure Uiz F2

Paper Assessment BEFE(
> Molecular structure
> OB calculations

» High risk reaction list 0

[¢)]
.gleec%[n%osition *Reaction heat release é’ ﬂ
*Onset temperature *Gas release _ g_:!:
-Pmax,dp/dt,dT/dt -Th(?rmal_ accumulation %%
*TMRad «Adiabatic temperature S

""" Safety Report g

ZeikE

{ 1 ]

Criticality Class: 1-2 Criticality Class: 3 Criticality Class: 4-5

Process is not critical | | Technical measures required Process is critical
TZERER R AR b TZRlRES
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Testing Guidelines iz J1%

R VR iz AHLEE = il A =
Y Y Y Y

DSC/ARC (Pure) (If necessary)
DSC/ARC(mixture) Y (If necessary ) Y Y Y Y
RCle
5 R Y (If necessary ) Y Y Y
Gas release/Pressure curve
Y CIf ) Y Y Y
BRI A T E i reeean
» DSC test is required prior to PHA. > EANTZLZEeTHaiTEEKRIE, DSCEHUEY
» Further therrT_laI test is required w_hile safety operation | ML ETTHMEES 2B,
temperature is lower than MTSR if only DSC data available. > DSCHlRtE HjE’J&'%}?E{’Em}_‘_fEE:_FIZJMTSRHT
» SME team should be involved for the below cases. EEMH—SHEE (RSD/ARC/RCIZ)
« Safety measures are not enough to control thermal risk. s o AT y —= :
« Thermal test data is not enough to support the risk > _F7’7-J IE'REj’ﬂﬁ_él:HE/J\’HJ:ﬂISMEM°
assessment. ¢ K J—LB_Li %IH: I]-EEBE A
» Process parameters cannot meet the safety margin o RS BUEA B LASHF X PGS
requirement . . E)"‘IZJT i X B
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AGENDA X4X

Testing strategy and procedure JUis SRARFNRIE

Report interpretation HRESHFIEE - .
Application strategy SRR . © e o
Case study VI3 N/ .' * .
Introduction of LOPA LOPARS} 7l
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Oxygen Balance &4

A measure of the oxygen required for complete combustion to carbon dioxide
and water. Units are grams of addition oxygen required for complete

combustion of 100g of substance.

75 T 58 e i SRR AR BT 75 0. AL e v 58 e E 100 e P i

P MRS & (0 .

C,H,0,: Oxygen balance % F# = -1600*(2X+Y/2-Z)/mol. wt

TABLE 2.11
Degree of Hazard in Relation to the Oxygen Balance
(CHETAH Criterion 3)

Hazard Potential Value of OB
Low OB <-2400r 160 < OB
Medium -240 < OB <0or 80 < OB < 160
| High -120 < OB < 80|

PSCI SUPPLIER CONFERENCE SEP 24-25
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DSC Testing

DSCliz,

Heat Flow

exol+)

endo(-)

Temperature/Time

-

exo
M 1 Eacoc-01-01, 14.11.9012 14:34:54
o4 F4COC-01-01, 3.8000 mg
1 tethod Mames: 25 to 250 106 /i Al Irtagral -352.25 md
E rarmalized -100.59 lg™-1
- = 1B5E il HH I
0 126.4
TN . . ,
4 . Fi i
( Inbagral 541.87 rd
rormaleed 142,60 Jg™-1
5 reet 190,74 2
Peak 210.31 =C
| LeftiLimt  179.85°C
Right Limit 239.75°C
“10- : : Phi Sample .
1 Adiabatic? : Safety Margin(°C
] <100J/9, T ettiimi-50°C
-15 -
« >100J/9, Tiegimit
] o]
-0 - No High ~10mg 100°C
] + >400J/g,or MTSR>
'I Tieftimit - 100°C,
. ARC study is needed.
® 0 ® w0 | w | ow | w | w0 a0 | @ | e o
o > 4 8 10 2 14 1 18 20 mn

Lab: METTLER

STAR® SW 9.10
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=

Impact Sensitivity IEHEEUR:

Impact sensitivity can be theoretically calculated from DSC data, and the result can be used

for qualitative analysis.

FELEURME R HDSCIUTUAE

» Yoshida Correlation, Shock
sensitive/Can propagate explosion in
Theoretical Calculation.

being shock sensitive.
« If “Above the Line (75%SS)”, the

sensitive.
« |If EP>0, the sample can propagate
explosion.
« If“Above the Line (75%EP)”, the
sample can propagate explosion.
» SS=log(Qdsc)-0.72log(Tdsc-25)-0.98
» EP=log(Qdsc)-0.38log(Tdsc-25)-1.67
» The unit of Qdsc is cal/g

» |If SS>0, the sample have probability of

sample have probability of being shock

PSCI SUPPLIER CONFERENCE SEP 24-25

3000

2500

2000

1500

Exotherm Size (J/g)

=
o
(=)
(=]

500

TEHICHER, NBIEEEDHT.

Yoshida Correlation

High-energy Groups
= e E Ae ]

| e 75%-8S

——T75%-EP

< PH-CYT-A-

948-11-
13(58851-
052G4)1T

Name / Structure % #7/45 4

Range of decomposition
energies 4 iR AE T (kJ.mol™)

100

200 300
DSC Onset(°C)

400

50

Alkenes J#1#(R,C=CR3) 50 — 90
Alkynes / acetylenes 12 /8% (R-C=C-R) 120 - 170
Epoxides ¥ £ AL9) 70 — 100
Organic / inorganic peroxides / hydroperoxides 230 —» 360
RV B Ry T BU R K |

(R-0-O-R / R-0-O-H)

Organic sulphoxides A #L IV #H1(R.S=0) 40 - 70
Organic sulphonyl chlorides £ #/Lf#i &t #(R-SO,CI) 50 > 70
Hydrazines fiff(R-NH-NH-R) 70 —> 90
Diazo / Diazonium %/ Z((R-N=N-R / R-N=N") 100 — 180
Azides & ZULYI(R-N3) 200 —» 240
Oxime [I5(R,C=NOH) 110 - 140
N-Oxides N-5{{L41(R,N:0) 100 - 130
Nitroso %1t ¥ Z((R,C-N=0) 150 —» 290
Isocyanate 5 HlEZAE(R-N=C=0) 50 > 75
Nitro fifi %:(R,C-NO,) 310 —» 360
N-nitro N-F i £ (R,N-NO>) 400 —» 430
Acyl nitrates it 3 AHER £5(-O-NO») 400 — 480

(R. in most cases, represents an organic fragment /£ X2 #if5L F R #orGHLA B
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RSD Testing RSD]Iiz

Phi Sample Safety Margin

~2.5 ~10g T,

onset ~

Temperature(*C)

Temperature(*C)

- "1
- " %
T/p vs Time
mE/ED-AdE s
: m——
190 k / B
- \ _— -
170 | u s g
se0 ﬁﬂﬂ#w . ’é
N EZa I :
dT/dt vs Time
1R=E- AR B2

Temperature(°C)

50

30

20

10

110

Temperature(°C)
E & § 8

g

30

—p2 w—dP/dt

E
-
dp/dt vs Time -
[EFHEZE-AY A fh 2
N
g

/\ )

500 1000 1500 2000 2500
Time(min)

T e T sampl

T |sothermal /P VS Tlme

Fim/FE7]-RIME) Hh L
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ARC Testing

ARG

B A% &
UHESS ECTER

\ a j A
i A
Lo | B s
PP o
i

WeAE
£\ —/ e

/"
/
i
i
et A il
]

.
'
‘
.

~—
— ST dhh

; MMMAMM
R 9 mihdg

@ I ALK \@
N A S g
H1 arc MREEAE

e e e aaa

b
Yes 1.0~-1.3 ~10g T,

Temperature (°C)

400

350

300

250

200

150

Temperature and Pressure as a Function of Time

EuroARC file: AR8331A
BDV-Nr. 186069

: : Phi Sample | Safety Margin
?
Adiabatics Factor Size

onset ~ 30

Substanz: Acetylribose Datum: 31.05.2005 260 —
::wre i ‘ S E|r:m;;ﬁ-:c| : ; Hnm:ﬁ:im uu[manata o U°°L
:ﬁﬁi:::ﬁi::iii:::iiﬁ,,,ﬁ::,’/,—ﬂ)o )
P (I 2 ™~
- = ) L I,
777777777 S N EE TS 8 ~
ZZZZZZZZZZZZZZZZZZQZZZZZZ::_TDE o X
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ’_ﬁ’ﬁ_,'_;-}——ﬁ'f’,"ﬁﬁﬁﬁ{,ﬁﬁﬁﬁﬁﬁﬁ_s'ié e
f—f-""'_'_i W 450
| “ 1E-6  2E-6 1E-5 2E-5 1E-4 2E-4Timet° I::ilR::n:(dav) 0.01 0.02 01 0.2 i
> Gas release rate, dP/dt » Maximum temperature for safety
’ = .
ST operate, TD24 BRALEER/ERE
> Maximum pressure, Pmax > Adiabatic temperature rise, Atad
—_ N=|
=)t B
> Maximum temperature, Tmax | | » Temperature rise rate, dT/dt EFHESR
BaaE » Thermal stability of pure chemical,
» Induction phase, TMR mixture, residual
1BSHA B—tFm. BaY. EERAREYE

Predicted Time to Max Rate
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RC1e Testing RC1i

n 900
25
20 800
20
10
15
T out MRBE ) b I
O rofiy TEMBEIR LR — """W‘ Il \» .
180 50 A B PR ¥ 3 ‘ |
20 B ° ‘ .

— e 0
-E0
20 h 4 w
212002019 2202019 202002019 2202019 202002019 272002019 212002019
13:00:00 13:20:00 13:40:00 14:00:00 14:20:00 14:40:00 15:00:00

" TWNEET) TREBEC) qLhMmERW WEENEEQ)
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Qe Heat of reaction{Heat Flux)< K+ 271+ 9@?& ;I'/ ATad

-AHr Enthalpy of reactione kJimole | 3871 ATad > 200°C _
Qe Heat to absorb (= dos. Heat jngl)« K+ 280 500C < ATad < Zoooc Mediuml:Fl
Qe Specific heat to absorbe kJikge | 184+

ATad <50°C, and no gas release | Low {f§
_ Mean specific heat removal rate during dosing time« Wikge | 42.2¢
A _ . > MTSR=Tp + ATad
Mean specific heat removal rate during reaction time+ Wikgs | 20.5¢ . .
If MTSR higher than safety operation temperature,
Max specific heat removal rate during dosing time« Wikg+ 145+ drop WiSE
Q' e’ =
Max specific heat removal rate during reaction time« Wikge | 145¢ yu MTSR %}?@}ﬁ{fﬁﬁrg , ;ﬁbn%‘e%ﬂ
AT s bstehs” Adiabatic temp. rise, batche o 120+ > Xac.
MISResth | Maximum temperature — synihesis reaction and batche | ‘Ce | 1256 If serious heat accumulation, reverse drop-wise and
i t X & - e higher reaction temperature are considered
MT SR simi-bat aximum temperature — synthesis reaction and batch+ o 9e s
I\\\*/ N~ \?J:E %}’ﬁ}i*ﬁ ﬁ}]uy*ﬁEm}i}_\_Im}_‘_Lxlm /\/ <
Hagd Thermal accumulation at end of dosing+ G+ 2.38+ > Gas flOW
G Towre Max. gas flow Limin/ | 76.9¢ Maximum flow rate is used for the calculation of vent
Total volumes Limole | 1414. pipe diameter

—RIREERASRERTEHSEEAN
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Thermal Risk Grading #:JX| &

Temperature

[ ] [ ]
. MTSR ' MTSR

MTSR MTSR MTSR
] [

Deco mpo sitior
—_—

TMR =24 h ool

| | | | |
T,

Criticality class 1 2 3 4 5

Class 1. Low thermal risk. XK.

Class 2. Only if the reaction mass is
maintained for a long time under heat
accumulation conditions, can MTT be reached.
Then the evaporative cooling may serve as an
additional safety barrier.

YIRHERFRER MEBR AR, AR5 IR RDHRR
Rz, FXEIMTT, EREBEMTT, (EAEENZLSENE.

PSCI SUPPLIER CONFERENCE SEP 24-25

When reaction runaway, the system temperature can quickly
rises to MTT, but the secondary decomposition will not be initiated. The
system can be controlled by distillation system, pressure relief devices,

emergency cooling systems, emergency discharge, etc.

RMNKERR, ARERBRIRAZIMTT, ERSSEEIRDHE, AlBERRQERHR. X
AttERE. BWRE. RREHEFLERMAFRLTIERES.

The scenario is similar to class 3, with one important difference;
if the technical measures fail, the second reaction will be triggered. A reliable
technical measure is required, but the additional heat release rate due to the
secondary reaction should be considered.
HBRERER, WREABRIIES A DRARMNE—NEEXE]. FE— RN
RS, BEERE XM IIRIBERESR,

Class 5. There is no safeguards between target and secondary reaction.
It's necessary to redesign process, and measures such as lower
concentration, accumulation minimization, continuous flow operation should
be considered.

BHitRNZRRNEEZEFERE, &7 wﬂrIz,ﬂE.%Jé\% NESEI TSR FE(R
RE., MHERRRIML. BHEEEREE

¥ @PSClnitiative 53



Hypothesis of
methods.

Bk ER R * Thi _
* Failure of cooling water.

Thermal rating

RERE

Temperature
B eE

« Gas/vapor generation is not considered.
« Secondary decomposition is not considered, or is supposed to be extremely serious.
RERIXDHETERE, 3R IRTIXDEENREFERN
The effectiveness of MTT is not be considered.
IREIIKH

Severity

fEEE (ATad)

RE SR/ ZSRITE

REEMTTHIE R

Likelihood
aJgEtE (TMR)

Runaway risk

K=

Thermal risk
matrix

Target reaction Target reaction Target reaction
< < < 2 2 2
Tp <MTSR<MTT <Tox | BimmAr Elain Elin
Target reaction Target reaction Target reaction
< < < = = =
Tp <MTSR <Toae <MTT | mimmpr EARRAL Sl
Target reaction Target reaction Target reaction
< < < 2 2 2
Tp <MTT<MTSR <Tox | BimmAL sl Sl

X PR FERE

Tp <MTT <Tpyy <MTSR

Target reaction &
product decomposition

BiRR N+ R

Target reaction &
product decomposition

BiRR N+ G i

Target reaction &
product decomposition

BiRR N+ D iR

Tp<Tpy <MTSR <MTT

Target reaction &
product decomposition

BiRR N+ B

Target reaction &
product decomposition

BRI+ D i

Target reaction &
product decomposition

BiRR N+ D iR
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Application Strategy [/

I"ﬁ,-[Hf;i

HaEEER R A |
DSC
(. Q<100)/g <

TZRAFHRUE !

. Medium (Q=100~400)/g) or High (Q>400J/g)

|

‘RC1 | ARC
e p i ™
LI | MBS RSWITRE
; wrsR) ' ERPETMR) |

Thermal test data provide quantitative or
semi-quantitative basis of IPLs/safeguarding
analysis.
ZEMR IR RIFED TR AE

BIFEEHIES

R 1-2

|
| TERIREE |
\ )

=

’ e

SME
f‘lﬁjﬁ?
y : :
‘ IZaHE8E ) TEEEGE
{ l BRI 1
J

PSCI SUPPLIER CONFERENCE SEP 24-25

» Temperature interlocking
i B
» Heat transfer capacity calculation
IR IZE
> Pressure relief calculation [E/7#%& (Gitige])
» Control of gas velocity (diameter of venting pipe )

SRR (HFSEEER)

» Control the drop-wise speed(diameter of orifice plate)

TEINERERTEE] (FRRRAR)

» Process improvement
T2
> ..

¥ @PSClnitiative 56




Acceptable As Primary Basis of Safety A[{E A EitZ% e

Porton Expectations for
Reaction Controls (Pilot)

o i O A A B COpaa)

Review Required

Required

Specified Layer of Protection must be installed and verified ¥/i{sE
FERER. SWIFRIRIPE

Not Acceptable as a Layer of Protection: Do not proceed A5

PRIPE: FREM BRI EEN

Risk evaluation required priorto proceeding {EFBIEE XIS 1Fh

Controls available Reaction | Reaction Reaction Reaction | Reaction
B XFRIEFIEE Classl Class2 Class3 Class4 Class5
Manual Control Ffia#l | No [ No | No |
Hardwired Temperature Interlock or SIF Required Required | Required
AR 2R
Hardwired Pressure Interlock/E/Jf8EA R Required | Required
Interlock on agitator rotation ¥ & nhERE Required | Required
Emergency Relief System* Z =i E St Required | Required Required | Required | Required
Dose Control(Manual) ;i@hni=sl (F&h) RE\{IEW

Required**

Dose Control(Automatic)iE@nniizsl (Bzh)

Required

Required

@PSClInitiative



* Alarm & Emergency response
HRE + NS
* Interlock & Operation

BREd + ARIR(E

g

Management & response

=}

Independent
37

e N

Auditable
B EHiT

The PFD of human

operation is 0.1 at most.
A RIBERIRT & ZENO. 1,

Operation

BEERT

IPLs
I RIPE

Tank feeding pump interlocked with electrostatic earthing
system.(Feeding can't work if electrostatic earthing
alarming).

NSRS (B EIRENRAEE)

Safegauards

ZEiEntE

Electrostatic grounding & bonding is in place.

BREEIRIANIS R

Feeding pump is interlocked with high level alarm via
DCS(High level will trigger pump shutdown)
BXRESERARERY (SRAIHER)

LEL detectors alarm on-site and in fire central
control room for quick response.

SRREREGRNREEEGE, ETREmA

1m/s flow rate is realized by driven pressure control of the
diaphragm (compressed air pressure reduced to 4 bar) .3&
FIRRIRRSIFEENLIEHRIELIM/s (SIREGE4bar)

H2 detector alarm on-site and in the duty room.

BRRBSESIRERL

Formulated catalyst is charged into reactor in the closed
IBC tank with N2-inerting system.
(FERZEFERSIBHRYIBCIIEHELR

Blast relief area (wall and light roof) are designed
by H2 explosion scenario.
RESSBEBGHREHRX (iREEEE
)

Two phases of H2 pressure reduction from H2 cylinder
station to reactor. Safety valve (open pressure 28bar) is
installed on the distributor between the two phases.
SRS RNEZ BRI RIBE. ERN RERZE
TR (EHkED28bar)

The pipeline of exhausted gas is SS. The
grounding&bonding is in place.

EBSEEASSHE, BAEFHHEEMMIEE.

The vent of reactor is connected to the buffer tank, then to
the scrubber system.

M ERGHINEREMIRE, A S RSEE

High pressure alarm is designed on the reactor. 2

R FERERE

Burst discs are installed for the reactor based on two-
phase flow calculation.

RIERERH EER, ERNE LRIHRR

On-line O2 detector is designed on the reactor
based on risk assessment.

ETNIEIHE, ERNE ERREEERRERS

PSCI SUPPLIER CONFERENCE SEP 24-25
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AGENDA X4X

Testing strategy and procedure iRt SRASFOTRIE

Report interpretation IRESHFIE

Application strategy [ FBSRHAK

Case study 1E{H3EHI

Introduction of LOPA LOPAT®R}

®
® ®
[ ]
g o
[ ]
PS ®
o ( J
o [ J
[ J @
[ J
@
[
.. o
PY [ J
) @
‘.
ey o °
) J [ J
..
o ® e
.... o
L
[ ]
..
......
...

a [
..



Case Study Concentration LG KR4GS

KIS0 mrcartrated KO21.8), DADA. 2089 155815

[EepEmpr———

53
hhhhh

]
ab: METTLER

Integral 291.28m)J

p

Temperature and Pressure as a Function of Time

Normalized 108.28J/g
Onset 98.12°C

Predicted Time to Max Rate

“ ) \
qoassre

»
C‘ oo 002 003 004 005 01 02 03 04 05
'nio to il Rate (day)

Temperature (°C)

Peak 132.06°C

Left Limit 90.75°C

Right Limit 163.20°C

f: =3
1% : >
2| | @ X —
STAR® SW 14.00 : _ \*' ;
MXSH Bkl M2 M43 o
AR B Onset(°C) || 55.39 |100.45 115.51 | 130.56
B KimARE("C/min) 0.055 | 0.025 | 0.021 | 0.048
£ A FEE (bar/min) 0.004 | 0.006 | 0.005 | 0.007
RIERBARTAT(C) 97.05 771 8.43 |162.12
b I B2 4 (J/g) 19410 | 1541 | 1686 | 324.24

* Control temperature below 39°C within
24hrs. It can be concentrated in a small
amount.

WRammEs 39 °C, AYjAAEg24/M t, A DES

R4S ;

* Not fully isolated to maintain 22% solvent
FEREET, E2—ErHEELRE (55

FIRENANMNER22%)
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Testing strategy and procedure iRt SRASFOTRIE

Report interpretation IRESHFIE
Application strategy [ FBSRHAK

Case study 1F{HSERI

Introduction of LOPA LOPAT[H)
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Introduction of LOPA LOPAGEIY

LOPA Worksheet
1X107' 4 1x107! Process .2 | Date /3]
E Plant ) :
1X107% - 1X107? Team i\ i — . .
- - E Danger Situation NO. Danger Situation Describe Device NO.
Social risk : === e Do St Device N
1X107°% 1X107° o =
Stan d ar d 3 LOPA T4 #rThe name of the item Describe #fiif Probabiliy]L. | Frequency)t
] . = E(EE)
. = O1X 10_‘1 X107 = Consequence J& %
TN S EL > : = oo
qj:t vl / = 3 o Initiating Event ¥J4A 354
Z1X10° 1X10° Enabling Event or Condition Ji1 512 ff 1.00E+00
E’r 3 JE R R X 5 Conditional Modifiers 4 {44 iF 5 -
& 1X10°] 1X107° % Probability of ignition /1% 1
. ey E - Probability of personal in affected 1
Personal risk B ix107-g 1x 107 % area \ A RINIR I/
3 = Probability of fatal injury or severe 1
standard 11073 ke 11078 injury JET- s 1%
E Others L&t 1
1x10° 1 —r—rTrrr —rTrTrr —r—rrrr| —r—rrrre 1X 107 Frequency of Unmitigated Consequence/RI8XESTZE CRBEZENK) 0.00E+00
i 1 109 L 008 10 000 Independent Protection Layers 37 {4 iggiigg
FETAHN/ A FEIPL 005100
{R33EHE(not IPL):
A= I B B OB EED -Not Independent 4~ 3437
o -Not reliable N 5
= -Not auditableFo;£ =i+ GEHEIERR)
B & 47 -Not capaci j )
£ e [ g e T Total PFD for all IPLsFi B IPLAY R E R K BULEPFD 1.00E+00
b s LR L RE R
o o | et 371 - iRl e TR Ak il =< - L ) Freguency of mitigated ConsequenceHiL{7 U 1 4% 0.00E+00
F0 6 77 1 TR China risk criteria for existing facilities
Risk Tolerance Criteria 7] 252 XK b5 ,1E-5 for new facilities (/B 5 Active device 3.00E-05
B EREE P H b AR : = EFERREN ATEZ RS ER DAL E '
IJ - 0y s
EEG 1% 10~ 15 10—* HETEZRERE (R47) )
B - bl T 3 .# 1 a M 1 Actions #i: 1
JRB3 B AR 0 — 2B 17 B A o 0008400
. L — . o . Notes #¥¥:
R B P H P 2R i H b 310 1> 107"
-fisk Bl 4 H 4 b ity =258 40 B 45 1107 3x 10"
PSCI SUPPLIER CONFERENCE SEP 24-25 Y @PSClnitiative 62




ARETE (W]

SR —® .
) 1 102
EAERMRT
EAENHALE
BRABRTER
s g HAREESEE
104
(1] 2
apeznae | TEENTRT | s amnnaz
FrEry = AAEEESES
EmE
102
1
e ZBEEEAR | EAENHAE
WRER | DAERHEES
104
(1] 2
EARRERT
EAENMLE
ERE ERE mAnsTex |SEERMLE
EmiE
104
1 2
ZBEERAR | cAENHLE | saEnMLE
I I HEEE |DABRMESES | DABREEESE
104
0 1
EAHAMAT
ERENMHILE
ERE ERE ERE sReETax | EESEHRE
EwmiE
108
0
EAERMAT
ERE ERE R ERE AABRTER
EsiE
10
2/1

Immediately

AHIE: 5

LOPA application j&FHLOPARIIEHZ -

« Consequence severity is 1 and 2 of cause-effect
analysis
ER o rEEE 1 02RYE/H

 More accurate calculation is required for cause-effect
analysis
ESR DTSR EERERoTHIET

 Highly concerned scenario
RRFERERARNRE, BEATXKTIESHIEF

LOPA is applied to about 10% of all scenario
LOPAZTTBIZEY ek iBZAY10%

Short remediation plan(6-
12 months)

R AR, e B
% (6-1210H)

Decided by PHA Inform of area owner
team for decision.
PHA/NHE TS A 45 AR TN, ik
i 6 R it
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Thank you 15151 !
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TEA BREAK ZEX

10:30-11:00

" 15w iriE S

= Please take care of your own belongings.

» XEUEIE AT

227

Please go back to the session on time.

PSCI SUPPLIER CONFERENCE SEP 24-25
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Building responsible supply chains

Sprinkler Protection BE#ABHTH
From basics to special applications

MEREEF IR A

Presented by

Dr. Daniel Rehm

HSE Advisor Elanco External Manufacturing EMEA & API
HiDaniel Rehm {8 4=k i

HSER ], FLRBNVIIRABESM AR IS, KoM & JERlZY



Bio N AED

e Daniel is HSE Advisor in the Elanco External Manufacturing EMEA
& AP| Hub Basel, Switzerland

» Daniel @fLRaIFRAESMEBHISAIHSERRIR), FEHRTEZIR,
REERUM&IFERIZS D32

* PhD in Chemistry from Humboldt University in Berlin, Germany
with 19 years of experience in Chemical Industry, Insurance and

Pharmaceutical Industry. Functional experience in Process
Development, HSE, Engineering and Manufacturing

. HOHSRE A E L. EEEL T, (R TA 10
e  ERa L Al

* Working in Elanco for 3 year.

- ALRaIRETAE=5F

e Additional qualification as Fire Protection Manager CFPA-E
- FYMNEEHEhEERSEE

Dr. Daniel Rehm

HSE Advisor

Elanco External Manufacturing EMEA &
APl Hub Basel

rehm daniel@elanco.com

PSCI SUPPLIER CONFERENCE SEP 24-25
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Sprinkler Systems: History X5t : [HH

Leonardo da Vinci designed a sprinkler system in the 15th century. Leonardo automated his patron's kitchen with a super-oven and a system of
conveyor belts. In a comedy of errors, everything went wrong during a huge banquet, and a fire broke out. "The sprinkler system worked all
too well, causing a flood that washed away all the food and a good part of the kitchen.”

KBNS X FHELSHEIRT T —EEMRS. RENSHA—MSASHIEHENEEHEEMERNERE T T —E850Mt (B
A®) . TREANESLE, AREICTIRAMRIEIR, XEEEHRSE T AKEIRE. "BHRRETHIFRT, KERKER
T EYIFIREE .

Ambrose Godfrey created the first successful automated sprinkler system in 1723. He used gunpowder to release a tank of extinguishing fluid.

17235, BT LHEERIINEY T E—EBMURRES. th{EREKZE BRI K FIREREER.

The world's first modern recognizable sprinkler system was installed in the Theatre Royal, Drury Lane in the United Kingdom in 1812 by its
architect, William Congreve, and was covered by patent No. 3606 dated the same year

18125, HREEEEBNEFRREIFR, ERNINEE BRERLE THFATNE —ENRAUEMRE S, FFEEREEMINERS
3606EEM,

Sprinklers have been in use in the United States since 1874, and were used in factory applications where fires at the turn of the century were
often catastrophic in terms of both human and property losses.

B1874F, EEFERBMARTRAIRLIRME, FHLEZ3R, BEHRFEHEATRIPREEFNREHHIAR (Zh) FAF-HRK.
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Sprinkler Systems: Design of sprinklers

EMERSE: Bkt

= Determination of fire hazard by building use and contents
- BEEFYARMERYIRSERENREE
= Hazard groups: fEEDH
- Light hazard: offices, dwellings, church seating areas
- BReE: DoE, BE, HEAKRBKXIE
- Ordinary hazard group 1: parking garages, kitchens
- BEEEHL: SEEER, BB
- Ordinary hazard group 2: retail stores, warehouses
- ZEEEH: TERE CF
- Extra hazard group 1: saw mills, plywood manufacturing
- EERFAL: A, RaREhE
- Extra hazard group 2: chemical manufacturing

- TEEEH2: WEHEEIE

HAZ ARD QUANTITY OF RATE OF
CLASSIFICATION COMBUSTIELES | COMBUSTIBILITY | HEAT RELEASE
LIGHT Low Low Low

ORD., GROUP 1 Moderate Low Moderate
ORD., GROUP 2 Maoderate/High Moderate/High Maoderate/High
EXTRA, GROUP 1 Very High Wery High High
EXTRA, GROUP 2 Very High Very High High

PSCI SUPPLIER CONFERENCE SEP 24-25
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Sprinkler Systems: Design of sprinklers

I3 ﬂl‘d‘? gt. BRI

Density of sprinklers is defined per hazard group
ET B EHRAERMLIZE,
Design area: worst case area of a fire in a building

IRITXE: EZRERE, KKRERERISERERIIXIE,
Example. office (light hazard) 2&5: DAZE (BHBE)
- Design area: 1500 ft2= 140 m2 g1 X1a,: 1500 /53R =140 74K
- Design density: 0. 1 gal/min per ft2 = 0.38L/min per 0.093 m?
TEE: 0.1I08/21E 5 RR=0.38F1/57¢1820.093F 5K
- Sprinkler system design: 570 L/min over 140 m?
- BORARFIRIT: 570Ft/010, BE140FHK
Example: manufacturing facility (ordinary hazard group 2)&%5l: &h&3RT] (EEBEEH2)
- Design area: 140 m2 g1 Xiay,: 140 5K
Design density: 0. 2 gal/min per ft2 = 0.76L/min per 0.093 m?
KITEE: 020068/ RR=0.76Tt/7F1EF0.093F 5K
Sprinkler system design: 1100 L/min over 140 m?
BEMERSFIRIT: 1100Ft/9280, BE140FTK
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Sprinkler Systems: Design of sprinklers

ARG BHMSRTT

Density (mm/min)

2.0 4.1 6.1 8.1 10.2 12.2 14.3 16.3
5000 M N, 465
= \h\ ‘r\ E
- < ' ? Total
o '-{3' P A= ombine
g 4000 F\ \ IE" 4 _‘,'?‘6, \ 3r2 E E‘nsi(ll; ang
g_ \q:a%# qg\ %‘I_ Inside Hose Outside Hose Duration
EJ Ry G“G ,a‘ &\ g Occupancy | gpm L/min | gpm | L/min | (minutes)
- o —_ . = .
—E 3000 \ﬂ% % \G% G:E'.;, 270 _;.:-: ngirlr;;ard 0, ?gbm (':)',1_158% 100 | 879 30
3 \ \2 \2 d "f’ =
W ‘1_'_:. 1';.;"-; % =1 "::" o Ordinary 0,50, or| 0,189, 250 946 60-90
b 2500 % \u"— \1:&3 232 5 hazard 100 or 379
% 1“.-"' ‘J} 'lq @ Extra 0,50,or| 0,189, | 500 1893 | 90-120
E 2000 h "L 186 E hazard 100 or 379
\
1500 \ﬂ \h 139 Design area 4000 ft2 at extra hazard group 2:
0.05  0.10 015 020 025 030 035 040 g 4000FAHR, TEREE
Density (gpm/fit2) 0.34 gal/min/ft2 over 4000 ft2 for 90 — 120 min
0.34NE/DHEFHERR, BE4000FHRR, 90-12093%
. - i
FIGURE 11.2.3.1.1 Density/Area Curves. O Y L
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Sprinkler Systems: meaning of the colors?

M%ﬁ EENE N

= The bulb color specifies the temperature the
bulb breaks
» KNISEMENARKEERREE
"= The bulb breaks as a result of the thermal
expansion of the liquid inside the bulb 1 ] | _

- f)S‘ZF””P\]*‘B}TﬁVKE’er KRS T IKIEE

Temperature Color of liquid alcohol
E/‘]E& °Cc °F inside bulb
= Under standard testing procedures, a 68 °C 571 |15 [N
sprinkler bulb (RED) will break within 7 to 33 68 155 N
seconds LA

93 200 Green

IRt ENNTFER, 1AZIeSERY, MMk
E&F_Hr (QI@,) F_'LZY_7 33*' WE&EU 182 | 360 QGG

227 1440 QEIETES
260 | 500
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Sprinkler systems in production

Er-ZE B RIBGM RS

= Design of sprinkler systems in production units depends on use
AFRFTEHARFANSITHKE T BE
= Sprinkler design needs to be re-visited after every change of installation and use
= ABXTELRENRRZE, BHRFERITREEXITE,
= Placement of sprinkler heads needs to be done very carefully
= BRI EREIREIAEFH

- Sprinkler heads should be below reaction vessels at outlet valve

- BEWSROZA I TR R A ESAY T 7

- Sprinkler heads should not be obstructed by piping and other equipment

- IEtSkA s EEIHE TR SIS
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Sprinkler systems in production

Er B RIBGM RS

" For production units with solvent handling the installation of foam systems is recommended
 FEFRITHEATNERRE, HEELREARR
= Available foam qualities: B]1ZHYERFPE
- Alcohol Resistant Film-Forming FluoroProtein (AR-FFFP) ¥iBfaBipk IR mE R EiA
- Film-Forming FluoroProtein (FFFP) pfREEREIR
" Foam needs to be tested annually for degradation and is replaced every 5 years

= BENEARIMERESI, SS5FEHk

2
. - 1
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Sprinkler systems in warehouses

Aﬁ%ﬁﬁ%ﬁ

e Sprinkler protection in warehouses: BRI MREIR
— Sprinkler systems protect buildings not stored goods

— BOWRIPER, ANMRIPIEFRIERYD
— Water and smoke damage render goods unusable
— KSR ESE YA EE

— Loss for electromcs and pharmaceuticals: 100%

BT (18f8) FIEGYIRAEE: 100%

* Maintaining small fire areas is crucial to limit loss of product

AT R RIRK, G INEE A XIBEXREER

Structural damage Damage to stored goods
LSHaSRin EFRIS TSR

No sprinkler protection 100% 100%
FoREMREF

Sprinkler protection <10% 50 to 100%
IESMAR T
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Sprinkler systems in warehouses

"\F' R R

* To protect stored goods it is important that the fire is extinguished at a
very early stage

NTRPEFNSRYD, EXRYEIFINKZRIFEEER
« Two systems are suitable: FRFBEI{THIR S

— Ceiling mounted sprinklers plus in-rack sprinkler heads (every 2.5 m)

— ZEETNERAOE SN EER2RANESL (F2.55K)

— ESFR (Early Suppression Fast Response Fire Sprinkler Systems)

— ESFR  (ERHBIDHIRIEN N EBA IR SE)

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClInitiative 80



Sprinkler systems in warehouses

BERNEMRS

= Stacked IBCs with flammable/combustible liquids: max height 2 when foam is available

- BHNECHERBIN TR BABERIRC (BH) MR, WARGA

- P
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Sprinkler Systems: Costs vs benefits

;7|‘7|‘,?}E EJZZIK vs fi{am

= Costs piZ~
- Average costs of sprinkler installation: USS 3.3 — 38.7 per m?
- BOMERIAFIIRA . 3.3-38.73® B K
- Sprinkler protection installation as retrofit is generally more expensive
- ISR EE P s EEER—5
= Benefits Iz

- Fires in hotels with sprinklers averaged 78% less damage than fires in hotels without them
(1983-1987).
- %—*/zf%ﬁ( 52 g%?g;,@r LS BLERMARFINEE, REXKEHAERI YR

- Average loss per fire in buildings with sprinklers was $2,300, compared to an average loss of
510,300 in unsprinklered buildings

?'{i I]J\IM/?\EEIJL /_\/_’AXEIIJ——:VJL\QE 2 300*@ ﬂ;jjyj-tt ﬁ?ﬂiﬂﬁ
 REANER, BRI FIRER 00055, ROESS
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Sprinkler Systems: Costs vs benefits

;7|‘7|<, 3508 EJZZIK vs i{{am

Average Gross Risk Loss Per $100 TIV

FAUN N UNSPRINKLERED

@
8 15
a
3

10

05

w
-~
2014 2015 2016 2017 2018
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W[1y spriplglers Fail to operate
EMER AT ELEEBNRE

- T Ea
In 2007-2011 fires large enough to activate them, sprinklers operated 1 91% of fires in 209.2_20_1 1£|E < &EQEXXEE)JUR’MR’?%E{
- - - % in which sor IFESRRE1%. NESIT 75
sprinklered properties. The graph below 1s based on the other 9% in which sprinklers should S q]' Ein _'_ZE_F =2 4 X L
have operated but did not. 9|\9 A)E‘ h% AN ' u')‘i]ﬂ‘%—ﬁﬂ Z I:IE)JHJ

=) =ra)iNJfEI B

Reasons When Sprinklers Fail to Operate, 2007-2011

MRS BIEEREIERR, 2007-2011

System shut off before fire — 64%

KK L Z BIR G KA -

Manual intervention defeated system [ 17%
AT FFERGFRA 1

Damaged component [ 7%

AIHRIA 1

Lack of maintenance [l 6%

=R

Inappropriate system for fire F 5%

T ERERIKK, BERRFEAGE

0% 10% 20% 30% 40% 50% 60% 70%
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Whaj: to look fFor
EEFEMHA

= Correct system? RAEEEIEH
Foam system for flammable liquids? / Alcohol resistant foam needed? 133 Z AR EIA R T/ EEEEBRBENER?

Automatic or manual? (sprinkler or deluge system?) BaliAEF 5 (Uﬁ?l‘ilii_xEl:ﬁPMi%gE) ?
In-rack sprinkler (every 2.5 m in high rack storage) SREZEREME (F2.5K, K‘f?ﬁﬁ%ﬁ)

= Regular testing and Maintenance by qualified 3™ party B RAVE =T E AN FO4ER

Flow test: 1/a, valve check 1/month/ visual check 1/week

mEIS: 1FUR, BIARE: 1BuR, BIIRE: 1BuR
= Protection against freezing? B RIFIF

Anti-freeze can lead to leakage during summer F=BEFBHFRIRIP, EEESNSSHHR.
» Closed valves at foam tanks and headers! 8 RTEEFNTRERRYIR | J# K7

= Design documentation &1 314
Correct occupancy =& 1EFEMN FH

= Fire load below sprinklers BESL T ARIN K AT

- <1.8 m wooden pallets REFEE, /NF1.8K

- <2.5mempty plastic container THIZBR}EFES, /I\F2.5K

- <2 IBCs with flammable liquids 28 ZWARIREYIBCs, AFBEIT2E
' MoC! B

Change of sprinkler design in case of change in occupancy

—BRRTHE, BHKIHEERE

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative 85



Sprinkler systems: Standards

EIMARGE . T

= NPFA 13: Standard for the Installation of Sprinkler Systems MR Gt L2 F R
= CEA 4001

= NFPA 2001: Standard on Clean Agent Fire Extinguishing Systems (CO,, Foam, FM200 etc. = =577
KKEFNE (T8I, 8K, FM2005%5)
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Thank you 15151 !
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Lunch &
12:00 - 13:00

SoEHH-

" 5o BB R Please take care of your own belongings.

» R EIEMREER|E) A1 Please go back to the same session after lunch.
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13:00 - 14:15 | HERNENZSMERSR
N B ERNBIR Gt ERSRARIT.
FI0%E, HSEEIE, FT|EFETE
14:15 - 15:15 | &S as<Fn
NEEEN TSR TAVRSRINER TN,
TEIR, HSEZE, Bk
15:15 - 15:30 | &EX
15:30 - 17:00 | SXE=ERERF -- SE=E, KFAFEEL
B SHSEMIREEZ SN B =X 2RI eERE.
HEF, ANSPRERRTETITRE, BEEHE
((iEE, /MEHERIRY, SUTHNE (H§)
17:00 - 17:10 | pessgse
Birgit Isabelle Skuballa, HSE EERFEZETE, FEH

PSCI SUPPLIER CONFERENCE SEP 24-25

Y @PSClnitiative
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13:00 - 14:15 Safety vents for chemical reactors
The presentation will cover the risk of overpressure in chemical reactors, as a result of an
exothermic reaction, a sudden gas release, or a fire. The way to avoid them or release the
overpressure will be presented.
Mark Wei, HSE manager, Sanofi China

14:15-15:15 Novartis Life Saving Rules
An introduction of ten basic safety rules for high-risk behaviors where failure to comply has
the highest potential for serious injury or death.
Zhouchen Ding, HSE Manager, Novartis

15:15-15:30 BREAK

15:30 -17:00 High Risk Safety Programs - Confined Space Entry and Hot Work
The topic will be focus on program detailed elements, best practices/lessons learn sharing,
implementation challenges/opportunities.
Lamy Bao, External Manufacturing EHS Associate Director, Bristol-Myers Squibb
Jianguo Ni, Associate Director Qutsourcing Manufacturing, Gilead

17:00 -17:10 Closing Comments
Birgit Isabelle Skuballa, Head HSE Audit & Supplier Management, Bayer

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative
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Building responsible supply chains

WERMNERZEHERS




H X

N2 ERMEEER2MREE
A2 R A

ERRR

HAZOP 1t (Bl S T RIEIEDHT)
ZetEBEEINZIT

Stes




TAETT

» INETFE, fLT={3/Environment engineer, Master
degree

o [ERZGE N BT ES/AP] Supplier HSE Audit — East Asia

= ZTF1SEFRIHSETEELLS, BITE5E> 15 years of HSE
experience,SO14001 auditor

» ZF- R B/RBIHSEERTT/Conducted more than 500 audits
for APJ

o EEEHTFWorked for Bureau Veritas, Intertek, GE, Novartis,
Sanofi
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N2 FRNEFTELTEHERE?

" ERNE

95
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AT AMERNERFTELEIHIRRIE?

- EHBIE 1. ASEE

* SUNRIES | KBRS
YA

- 5|BETIESEIX G

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative



AT AN ERNEFTEL EMRIEIE?

533& B2 *ﬂll‘ﬁ'?Jlé‘t;H%EE
RV ES Y (—%ﬂﬁﬂ)lb I
BF)

= HIESARE

= SEIEKE

= BBl EESIR
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Nt AFRNEFELEMIRRNKD

&
~J

= ERUBHZ3 . |SIRIPRRFINTE

= GBI SR ERMS KA
L.LklE IEIJL_IIEZ

- Final T=2400 K
- PV =nRT (Ideal gas law)
- Final P=8 bar

= DR EE
SN aTERISTEEBIRIRIE
= PR

A
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I A FERNEFRTEREHEEE?

« BB IRREREE
- EﬁZWﬁF‘ VHYRIE
" REIARE
- J‘EJ‘LIHIEELEIE’\JHFWZ:E
- ik

- IR
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ML FRIEBER SR

i
T
]
i
~J

HERERNRITE N TEBEN,
9:4 Eglvlﬁ_ﬂl}lb:l:UG'l‘E

- Egﬂi_L:JZIZJHF Nitrogen \ Safety vent
- E@Tﬁ Vacuum

RERG(ERIE, R *

e |

- SRR
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4 2Ek R N?

= FAHEOHAR
- AR RS
- RMESYIRIDRR(KE)
- RETAZEH
© DRERNREERHIRE SRR AT 10fZ
- REDBETINLIEA
- (ERAEEYIEER
- RIFESENRER
- AIREHEEEEF THR Y A]
- AEREFINSRED
- AR RERANER PREMAH)
- TR R
- BEISEMhXEERES
- BUTHMARNAERTE
- KENESHA R RERNE
- REMERFHNRITEN T IREIXLEIRIEREERAIRR
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4 2Ek R N?

= TR R
* BN ERTRER RN
* ;ﬂnr_ ﬂ'_l;.l_

o« BEVRBITSENKE., KiEtes)KER
- Blan-EE. BIR. FRERAL

= MR
= BN IRIKERE R 2 N
« RALESYINITNIIA BefRim BEAT
- REARAE—EENSHAERNERRN, B4 2EkRaY.
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RIS ESR

- ETFREIRNERESR
: MTSR:E}%%&F\_\“LH’JE'—'%M (HBZE Jif‘
= MTSR=T +AT,,. (RENBHIEE

« MTSR > T for G AL

* MTSR<T, for R F4V sz g
* BP Iﬁ?]ﬂﬁlﬁ'n\\

) -

T RMNBE¥4/ NS fRFHRD fEETHIEE

kv

* F. Stoessel et al.,, Chem. Eng. Prog. 1993, 10,
68; OPRD 1997, 1, 428.

- WNRESAFEN, WARNERXFEEER
= XUSEFEEK

PSCI SUPPLIER CONFERENCE SEP 24-25

Temp.

BP MTSR MTSR

Td

Td Td Td Td

MTSR

BP

BP BP
MTSR MTSR
1 2 4 )
Criticality
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SANNER=SS s

= BEEREE 1&2: MTSR<BP & Td
- TERaEk EMEREEHE, Bt

) -

fEE iR
SR
- DA BT Temp. | -
= [EEREE3: BP<MTSR<Td Ie
- B REEAI ) TS AT d J[1d]
- yﬂ%ﬁﬁﬁ]/ ;/7\; ﬁ# IEI;EIG I&Es 53\%742), BP
B S e SR BP
MTSR MTSR
1 2

Criticality
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) -

RRIBESR

= fGEFEE 4: BP < Td < MTSR

- RIS SR AR, (B8
[ R

- IRt B NAYDRIAZ A
- RBr + Mg => RMgBr
= fBEEFEE 5: Td < MTSR and Td < BP
- TRRRL, EFRERIS R SYIRI DR
- BERKAFFE AR ER
- ﬁ_’%ﬁﬁg 4 or 5 XAERERMNANE LI ER i
17

- BRYNEIFRE I RAVER SR Z £ 1EME

PSCI SUPPLIER CONFERENCE SEP 24-25

Temp. 1

MTSR BP
MTSR  BP MTSR
Td Td Td
BP
4 5 ) .
Criticality

YW @PSClnitiative
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SRS R M AYERG 1E?

= %MiE3 ME: MTSR, BP, Td

" BP (boiling point) #REREMZ WAY

* Td pERE I LABRERMEREK/LEDifferential
Scanning Calorimetry (DSC)

s Pj;c%—ﬁlliflzﬁw PR MR SIS E ERIEEN o
/

- RERAR— T NEYEE
- 3-5K/min
- 0to400°C

- MEMRZ BNES:
- IHIRE SIS
- BEIIR
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UL CIRES L) sV ) e vy S

= iR

BE A LREREE

7ZEFALET can be estimated by

DSC: Differential Scanning
Calorimetry

= WERF (B0 k&)
- RERE D)

“ ,muwﬂ]ﬁbi

= BTGB HAGHE,
A T 100°CRIZ S AR

- Td# T, ... - 100

onset

PSCI SUPPLIER CONFERENCE SEP 24-25

Heat flow
(W/g)

“exo

4--3- TR KRB RR

HBN709 BSF201 ibdonitrobenzam ide ssN2

25.01.2010 1530:12

IHBN709 BSI-201 4iodo3 nitrobenzamide /N2

HBN709 BSI-201 4iodo3nitrobenzamide/N2, 15.9800 mg (eXOtheI‘miC)

=
a

Td Tonset
|__-100°C |

'~

Tofset: 285°C
20f/kg

175°C v

Y 1 >

‘ 1

. 275°C

fu S | O n Intégrale -1029.20 mJ
pondérée -64.41Jg”-1

(endothermic)

A
0 140 10 180 200 220 240 260 280 300 320 340 360 380 C

decomposition

Decomposition
_ Energy (J/9)

Above 100 J/g,

Lab SEC Vitry:METTLER -

Melting Point

warning
°°°° Above 500 J/g,
danger
" SR SV 920
Time (min)

Temperature (°C)
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SIS N AYERE A2

= 3ME . EEXLEMTSR, BP. Td: BPFITIRE T BRAMTSRIE?

= MTSR =Tr + AT

adia
B ATad|a_ AHreact|on/(m X Cp)

(in kg) NMRE '
MM, (in W) BREBTEREET, TENTUMN y
SERFERIS (k)/mol). efe
- Cp (in ki/kg/K) NiBEMRIRAS(@BEN2EA), BJEER
I, |
- ERMNERIT(R0Mettler RCle)F, KEEBE(TREFBEIN L@:ﬂ

- %ﬁéﬁx%ﬁi&iﬂﬂiﬁf WLGEEH(TRIRERINT) ZIBIRYE
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N EFGE

ERTTKANET-T)
= EIt, B EEERRGR K AN E
g =UxAX(Tr-Tj) .
- qin W (TR M Z21ERY) |
- AREFKERINZPEF (m?) |
- UNRHEREEIRENE;W / m2 /K) |
(BERNAAFTEIENENFEEEARRIIN, 0.
- R MNHDRTLE T IR RV 2
RSN RYE
- REITTPRIAEIRKSE
- UA(Tr-Tj) + Greaction * Ydos * Acond * ioss + Aother = O
= XM, RGEeENERTE XN

) -
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N EFGE

) -

FARCle2#THEZEIRE

AT, .. =+39°C

240

PSCI SUPPLIER CONFERENCE SEP 24-25

=
=

sonde pH (pH)

oo
a0 o

70 7
Fee

6.0
000:55:00

SOCI, + 2NaOH(aqg) =>S0,(aq) + 2NaCl + H20
AH =400 kJ/mol of SOCI2 (intrinsic value)

Heat flow
through wall

/

Reaction
energy

Mass of
SOCI2 dosed

001:00:00

001:05:00

001:10:00

001:15:00

001:20:00

001:25:00

001:30:00

001:35:00

¥ @PSClnitiative
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W ERGE

= IARERSSOCL, + 2NaOH(ag) => SO,(aq) + 2NaCl + H20
- AH =400 kJ/mol of SOCI, (intrinsic value)
- AT, = +39°C (EYH&??%*%)
* P AAT, MR T FRE
" AT,q, = AH/(RNRE x BEYIHIIAE)
- 1 mole of SOCI, (0.119 kg) is dosed on 3 moles of ag. NaOH (MW: 40 g/mol)
- {B%E: SO, Zi%ﬁZEJZ
= With 30% NaOH: m_=0.119 + 0.12/0.3 = 0.52 kg; Cp # 3 kJ/kg/K
- AT, ., #400/(0. 52 x 3) = +256°C
- BIZIRYFEEE, PIEERYD AR, SO2RYRBIZUTERT

= With 4% NaOH: m,=0.119 + 0.12/0.04 = 3.12 kg; Cp # 4 kJ/kg/K
- AT . #400/(3.12 x 3) =+43°C

adia

- RERETEEEEN SR

) -
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SIS N AYERE A2

}ir“ EI’JfLIh rEE
] /\gg,mr—juu_[)scﬁ'%%

- MTSR = Tr + AT, . BISHAE
- raa_a [ JEERT LU X S B SR e S M AV IR 57

- 1ICfE:MTSRERT AT LUBIS AR SR 5120 =LA

ERIAEFA

o AH RREARZEN, (BRI (m)LFR

LA2
o AT

= RMNAYfERE
- RNEE. #E

reradi=!

EIRTF

“aia = AH/m x Cp JLBRLA 2
PEEURTSERR A M &4

B—hHE, FERANRNATCKME

- (BESF XK.

PSCI SUPPLIER CONFERENCE SEP 24-25

Temp. 1

BP MTSR MTSR

Td Td Td Td
MTSR

BP
BP BP

MTSR MTSR
1 2 <= 4 5
Criticality
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— MBI R BB AL

- ZRNMIEER IO, BeRREARES
ROV ERIR N AR
- —BEREARNTR, REPHRIAHSREI TR

= MNMITZEET AL L E s PRYB TR IR F
NRERRYRE
= R XIRE [ 1:&?1%]
- BIRNXFE
- I EBEBRIXBE (if criticality >2)
- SERAIIXIBE (if criticality >3)

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClnitiative 113



ZERINTIE

- AR A ET R TIT, R ANERAL
BB MR A, REIER (RETE]

" R BEEONRES), SRR . !
T#Tr ‘
- EEERT, ISR R R |

- BRI X LX

- IERBR NEXE
* REAIEERT RN

Double | Reaftor
jacket
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HAZOP 75T

- BESEEEED T
* FiEHREFENFE T ATFEOFAFAR

"t

il

'i]}lﬁ%ﬂ’ﬂ%*ﬁﬁ%@ﬁ%??@ﬁﬂﬁ, LABGLEA 2R A EHYE

= XAl BERHREI T R FHIXBE o7

JE7] +/-

- EE /-

MR +/-

- HE-

IR, BraR. MRS

- BEE—MEELTRIRNE), MAREREMNMIEL
FEEEFNPIRD T ZNERRE
= BABASEER(HSE, &F=, TiE-4EP)

PSCI SUPPLIER CONFERENCE SEP 24-25

{AER

HHHHH

.
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HAZOP STUDIES: EXAMPLE

HAZOP WORKSHEET

HAZOP / Risk Study No : Date: | Facility ;| Workshop Lambda
HAZOP Leader : Process: Multi-purpose
Team Members : P&ID Numbers : 1960
Piece of equipment: Reactor K2812
Item o Risk Evaluation . Risk Control . .
No Deviation type Causes Consequences S | F | R Existing Safeguards S | F | R Recommendations | Action By | Due Date Remarks
1 Overpressure (P+) [Failure in nitrogen 10 bars max in the whole 3 2 5 |Bursting disk breaks at 1.5 3 1
pressure reduction valve |equipment. Pneumatic bar
explosion of the glass
condenser. Injuries.
2 Overpressure (P+) [Nitrogen valve open; vent |3 bars max in the whole 3 3 Bursting disk breaks at 1.5 3 2 5 |Protect glassware by grid
valve closed equipment. Pneumatic bar PR IR P IR TS 2R M
explosion of the glass
condenser. Injuries.
3 High Temperature [Failure in steam Decomposition of reaction| 4 2 Bursting disk breaks at 1.5 3 1
(T+) regulation mixture. Runaway in the bar. Interlock with reactor
reactor T closes steam valve.
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HAZOPH#Hr: PR

= HAZOPRYIARR AR IS KR
- BAoH TS HIXBR TS
= HAZOPIARZ2EMEY, BRRZ0Y
= HAZOPEAIBARIFRMR IS = PE(E
- AEE=IC T REXIEAVIEH
* HAZOP T ANBEEL T K !
- BHAZOPIARBRHIERERIN T Zaig&akMd Lk
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N2, vacuum, vent N2, vacuum,

it ERSE
- RGOS TG vert pan i sobvents
- RIS TS 1 m.i

= HERFEANEIAE
- EEEROEE

- RBHEA, REERLRN
- EEEERERIEIRNE
- BRI E SR B

U B S A T AR (U

7] *ﬁ =) Vent,
- TeEaRm A solvents
« (A

- BENISESNEENEREEIET, RIS

N2,
vacuum
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HERS: LEMWEIERR?

o sl
?

EIREREE BEA KHER

BRAEIHFR w2 —BEOTE, EMaXE. (£/H8D, BEMIRIESEX.

FEME BIRA LIRSS

JEIRMES MR BIRA RERAREHREE

AR X b e  IRENEDZECSRINEE A

SENE BIRA LR

HETFH PRGN ? g%g%%% RERE, BEREZRHERNE DRERE
22
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TR ST,

ERSHIES]

TH R AR MRS ALER

BINRREXFDREK:

E—HIRHF T (RE)

=), TEERY

, LABGLEE

A, SRR T SERRIE

=
[=]

=1)

=]
(=]

Relief diameter of ideal nozzle (o

a [
[=] [=]

(=]

Assumptions:

Stainless Steel Reactor, Solvent Acetone, Single Vapor Flow, Heat Transfer Coefficient 500 Wim*K

i
(=]

reactor [m’]:

Nominal Volume of ——8 —

—a—4

£
(=]

essure of relief device bar (g)



ﬁ&gﬁiﬂl

» ERE— X DT
= BIETRAYFAL . EEREE, REHEE
= HERERIFAL : IR
= 3N IIERMNEERIETR
- BRIAEMIIEE AR
- ExBHIRIRER2G IC(1.52K)
= BN GERNEIERE

- SRBEm

JoREktH [ i

L
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HERFABRTRNE
- EBERIEERBERS. K. R
HERFARTZ SRR~
- EOREZ, WA
HERFUERT MBS
- THT RN —RYIREE T ETHERIEIFEEE

XTFHEIZE (SR, &K, 2%5), HEAORTITERSZ.
- 1SO ¥rE 4126

BENTFUERN, BEERFFENGBHRERIAR
- AIEFRIKEN

traRNE (RERIRIR AR TE R RIEHIISSE

@PSClInitiative
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Thank you 15151 !
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Novartis Life Saving Rules
i 2peda Seroes ol

J JEIR Graham Ding

HSEZLIE

Novartis



Bio N A&

= HSERIE, 1F“r‘jH5E IEIIZA

= 201789 BIANIALE, REFPEXE=FHSEEE, FEIF

: EElH:“ZT-&EIX—?—, ﬂﬁ—?—:ﬁf 5TZ=

» BEERTEHER. mEEREEELE, BRFENINIANENEFHSEETE
RS TR

PSCI SUPPLIER CONFERENCE SEP 24-25 ¥ @PSClInitiative 126



N T L~ 10ESSFN

SREENHIARZ2ITHKER (RREAFESIERN) , FAFREE

D0
@

Know the emergency Stay alert and

Wear seatbelts and Get a permit to work Do not bypass,
plan and keep exit avoid distractions don't use your mobile before starting a override or disable
routes clear RISEE, BRad device while driving high risk activity protective systems
NENsAEEHFENBL SRhnERELE, MWEE R el ER AEEE. aBRE
n&a& AEHEDEEIR B8LfEFa AE2hHPRS
@ I
R/ N\
-
Never work on a live Use fall prevention Know the risk and use Never enter a MNever work or drive
system when working at necessary precaution confined space until under the influence of
ARoEtaERal height when handling hazardous a fully executed alcohol or drugs
I Sekfedkth, GRRR materials permit is approved A EEAEENSDE
EFEEE HOEBRBEHNESN, & EuroEibEs, AT, #ifEeAsEe
THRHREARRHSENE  FESSRAZESTE
SR

PSCI SUPPLIER CONFERENCE SEP 24-25
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i
X

_|.

Fan N

What are the LSRs?
H242%Eam<N?

A set of ten basic safety rules
for high-risk behaviors where
failure to comply has the
highest potential for serious
injury or death. H107EFx=T2
ElEmks, —BFE, BRE
gﬁﬁ&ﬁﬁﬁfﬁiﬁﬁt&gﬁ

They also highlight simple
actions individuals can take to
protect themselves and others.

EflEe]thE—LERRENT
iﬁﬁﬁ. LIEPERTECRE

Why implement them?

P A TIX T2

The rules are the result of

serious incidents Novartis has
experienced in the past X
g‘ss?%&ﬁmagﬁia

They are designed to reduce
the risk of serious injuries
and fatalities (SIF) while
personnel are performing
critical activities. S 12HExIZ
EAMNNEXROTHIS EMET
AIgERETEH TN,

The rules provide an added
measure of protection, and both
strengthen our existing
Safety Culture and reinforce
our Values HIMIIZ{2 T E5MY
Firem, ELNREEIIIER
TEANEFARSENR,

Who are they for?
TFRLSAE?

The LSRs apply to every
Novartis associate and to
contractors at Novartis
locations. XETRHERTEE
BEETHEEMS,

All associates at every Novartis
site have the authority and
responsibility to STOP any
unsafe activity if any of these
rules are compromised. FrES
%S THEEOHHIREEEIHE
FIAZ280ER, MERLEH
FETEET,

The LSRs are universal and
non-negotiable. There can be
serious consequences for
failing to apply them. X267
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Stay alert and
avoid distractions

Know the emergency plan
and keep exit routes clear

All Locations:
* Emergency reporting
» Evacuation alarm
activation, escape
routes & assembly
location
» Unobstructed egress
routes
* Do not use lift during
emergency

» Evacuation Plan in
unfamiliar locations
(hotel & customer’s
site)

All Locations:

+ Use designated
crosswalks/waling

paths

+ Site vehicle traffic

+ Daily site access

* Mobile phone use on
stairways / while

walking

* Hold railing while
using stairs
* Watchful on slippery

floor

» Accessing areas with

PIT traffic

PSCI SUPPLIER CONFERENCE SEP 24-25

Wear seatbelts and

don't use your mobile
device while driving

All Locations

+ Commuting;
travelling
» Especially for
associates who drive
on business activity
+ Avoid getting
distracted while
driving / cycling
» Keep your eyes on
the road
+ Avoid taking calls
even with hands-free
while driving
* Transporting
materials
» Operating forklifts &
PIT

(
=y

Get a permit to work
before starting a high
risk activity

All Locations:

« Construction

* Non-routine
maintenance

+ High risk activities

* Building Maintenance

+ Facility Services

» Office / Lab
Refurbishments

* Visit work area,

inspect & ensure day
is closed, signing off
permit system in safe

condition

* Ensure contractors
have a valid permit
before starting work

Do not bypass,
override or disable
protective systems

Production/Warehouse:
* Emergency shutdown

valves

» Machine guards
* Emergency alarm

systems

Labs/Office:

* Warning systems
* Fire & gas detection

systems

* Low flow fume hood

alarms

+ Always keep

protective system in
auto mode

» Robotic enclosures

Y @PSClnitiative
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Never work on a
live system

Production/Warehouse:

« Equipment service and
maintenance

+ Removing machine
guards

* Troubleshooting / non-
routine activities

Labs/Office:

» Report defective
equipment / cables

+ Maintenance

Cleaning

Troubleshooting

Ensure LOTO while

working on high risk

areas.

« Don't attempt to repair
any defective equipment
in the office, call a
professional

Use fall prevention
when working at
height

Production/Warehouse:

* Maintenance or
inspections

+ Servicing roof-mounted
equipment

Labs/Office:

+ Proper ladder/step stool
for any type of elevated
work or reaching high
shelves

» Building maintenance
such as roof / window
washing

* Ensure PPE/
equipment is inspected
before starting work

+ Ensure contractor for
work at height is
experienced

Know the risk and use
necessary precaution
when handling
hazardous materials

Production/Warehouse:
+ Normal production, &
cleaning materials
Transporting waste or

chemicals
« Signs & Labels: Global
Harmonization System

Labs/Office:
+ Lab chemical safety
program

+ Ensure correct storage,

labelling and use of
chemicals for
maintenance and
cleaning activities

« Storage and
Transporting waste or
chemicals

+ Signs & Labels: Global
Harmonization System

Production/Warehouse:

Labs/Office:

Never work or
drive under the
influence of
alcohol or drugs

Never enter a
confined space
until a fully executed
permit is approved

All Locations:

+ Medicine that might
affect performance ,
balance or judgement

« Never work under the
influence of alcohol or
drugs

+ Some medicines can
cause drowsiness or
affect performance

Maintenance , repair or
inspections
Emergency rescues

Hazard awareness
Examples include lift
shafts, some service
ducts and other
restrictive areas
Cleaning / Repairs
Painting

Check atmosphere
Ensure personal
available until work
completion

Ensure confined space
entry permit
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= Please take care of your own belongings.

» XEUEIE AT

227

Please go back to the session on time.
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Building responsible supply chains
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Thank you 15151 !
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Closing Comments
AR

Dr Birgit Skuballa
PSCI Past Chair



Thank you 15151 !
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Quiz fE= M,

TSI DS S

Please Scan the QR Code to take the quiz (Chinese version only).

= WHEERERI N Th, [EHESRAIERE oA 3RS REE\Lm

Correct answers will be revealed right away, winners will be rewarded.
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Feedback Survey [ iEEE

» Bi7RI, B GRS RIGAE

Please scan the QR Code to take the bilingual feedback survey before you leave.
" EERZIFAZME, HHEES

Please return your name badge. Thank you!
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CONTACT

.

< “ in

pscinitiative.org info@pscinitiative.org Annabel Buchan: PSCI

+55(11) 94486 6315

For more information about the PSCI please contact:

PSCI Secretariat
Carnstone Partners Ltd
Durham House
Durham House Street
London

WC2N 6HG

info@pscinitiative.org

+55 (11) 94486 6315

About the Secretariat

Carnstone Partners Ltd is an independent management consultancy,
specialising in corporate responsibility and sustainability, with a long
track record in running industry groups.

carnstone

L

@PSClnitiative
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PHARMACEUTICAL
SUPPLY CHAIN
INITIATIVE

Building responsible supply chains

PSCI Supplier Conference Hangzhou
PSCHEE R, =i - B

24-25 September 2019
Day 2 — Industrial Hygiene, Environment and PiE/AMR Session
Disclaimer: Compliance with local requirements is the responsibility of companies and

their local business areas. The information in these presentations is not intended to
supersede, take the place of, or conflict with, local government requirements.



1N ST Practicalities

= FA155%F Please mute your cell phones

o BN ZEK Lunch and breaks

= A [E]3= &) Timings — please check the agenda
» I Safety briefing

= fg = M5 Quiz

» &k iERIFZE Feedback survey
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f you discover a fire, please press the button on the nearest

‘ire alarm point and contact “The Royale Touch” on the nearest s LY 2: H
*elephone to indicate the location of the fire. ~ é Bﬁ E it ﬁﬁ z
f you hear the fire alarm, please proceed to the nearest fire exit ! } =
of your current location by following the indicated red line on FIRE EVACUATION PLAN

*his evacuation plan.

MBI, THIRE GBI A RIRE RI% S8 B FERR S5 0
SHARLLE . WATEARER, HRANE LR RLERERIX
BRI HOAIE -

Do not take anything with you.
REE, HOW™HEREDR.

In case of fire, please do not use
the elevators.

B AEIBENER B,

O

Exit
ZEIEIE
Safety Line

o Room 1 Room 2
@) B EL XEEST
YourRoom Ballrbom

In case of a fire, you
will be directed by
hotel staff on the first
floor to the
Evacuation Assembly
Point nearby.
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ANTI-TRUST STATEMENT

While some activities among competitors are both legal and beneficial to the industry, group
activities of competitors are inherently suspect under the antitrust/anti-competition laws of
the US, UK and other countries in which our companies do business. Agreements between
or among competitors need not be formal to raise questions under antitrust laws, but may
include any kind of understanding, formal or informal, secretive or public, under which each
of the participants can reasonably expect that another will follow a particular course of action
or conduct. Each of the participants in this meeting is responsible for seeing that topics
which may give an appearance of an agreement that would violate the antitrust laws are

not discussed. Itis the responsibility of each participant in the first instance to avoid raising
improper subjects for discussion, such as those identified below.

It is the sole purpose of this meeting to provide a forum for expression of various points of
view on topics described in the agenda and participants should adhere to that agenda. Under
no circumstances shall this meeting be used as a means for competing companies to reach
any understanding, expressed or implied, which tends to restrict competition, or in any way to
impair the ability of members to exercise independent business judgment regarding matters
affecting competition.

Topics of discussion that should be specifically avoided are:

i Price fixing;

ii.  Product discounts, rebates, pricing policies, levels of production or sales and marketing
terms customer and territorial allocation;

iii. Standards setting (when its purpose is to limit the availability and selection of products,
limit competition, restrict entry into an industry, inhibit innovation or inhibit the ability of
competitors to compete);

iv. Codes of ethics administered in a way that could inhibit or restrict competition;

v.  Group boycotts;

vi. Validity of patents;

vii. On-going litigation;

viii. Specific R&D, sales or marketing activities or plans, or confidential product, product
development, production or testing strategies or other proprietary knowledge or information.

BARENTFZEN—LEHRREEN, BTl ER, BERNATFLENEE. 2FREM
EFRNREH/ RREEET, RENFHEMTHRESTERE. THHFZANNUATRES
AILELS LR Z2 A T A9, B SREMENSIFENX, BREAFRNEER, AMEREeis
S5EHRERPE, EZ 5ERERE—THENTHHTARE. FRSUNENS5EEEE
AR, MEMEEREAREREY REMENDUNTRHRATITIE. BUSSEHASRE,
T B — R A RIREA LR . M TATIEE Mt £,

FREWHAE—E iR, RE— PR ISR SN RmtE, FESSERERE
SE—WRRITIVIE. EEAERAT, ARFERASWEI—MFE, LRFR R ZEEM A
TEBETRHIRIRRE, A FRGIES, SRR A RISEN R IR SR E R TERR
IS FURTBER o

B SR R iiEE R

(=) BRfr:

(Z) Faifrdl. 0. ENEEE. £FokFREENTEEHER. URE PSR

(Z) toERE (MREEAMEME = RAOMGLINEE, REES, REUENE—TL, BEEAH
I F FRTEFEN)

(7)) BL—HhA] EHD ) bR 5132 S+ 77 =0 EIRE 8 M A SR A 5

(R) SEIRE),

(=) ERIEZHIE

(£) EE#HTHIRR:

O\) ESERME. HEMWREHEDEITR, WEE~R. FRAE. ErilllfRREE
EHMARFEL
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09:00 - 09:45

REEEIZ=0ET
BIS I B EZFIN BB ERESFIN TR B R B a5t tEae i,
Rk, TET EHSKIE, SX=9y5

09:45 - 10:30

SRS YIRIEES
NEREREFNREURNZAESILE,
PREXER, IH &, Elitak

10:30 - 11:00

11:00 - 11:45

sEAERONFIR A FIEXUHT B
7ME RPE KA E—i TR AREKNE LN M= it ER AREATT.
KRG, iE5E4 EHS&S BNEEESHE, B4 (RE)

11:45 - 12:30

PSCl i T PEAMITTHE
SEEFEHENE PSCl HitHFEHINS IH &xa@ AR ERSE,
BIE, SNEBEtNSE EHS&S £18, B4 (hE)
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09:00 - 09:45

Exposure Control Case Study
A case study session - Engineering Control for Potential Sensitizer

Zhong Zhu, EHS manager, GSK

09:45 -10:30

Containment Practices for Potent Compound
The presentation will share containment practices for potent AP| from Pharmaron.

Xiaoming Chen, |H supervisor, Pharmaron

10:30 - 11:00

BREAK

11:00 - 11:45

RPE Improvement Program in Johnson & Johnson

The presentation gives audience an RPE improvement case about how the campus EHS
identify gaps of RPE selection, use and maintenance, and the process to mitigate gaps then
be more compliant with J&J industrial hygiene standard.

Grace Zhang, EHS&S Assistant Manager, J&J Consumer (China)

11:45-12:30

IH finding summary

The presentation will share the most common IH related findings from PSCI audit at China
suppliers and typical solutions.

Wenjia Xu, EHS&S Manager - External Supply Team, Johnson & Johnson

PSCI SUPPLIER CONFERENCE SEP 24-25 Y @PSCinitiative




Exposure Control Case
Study KE= 4R G

Zhu Zhong
EHS Manager
GSK Tianjin Site




Bio ™S AT

= Self introduction, B N4

= Current title: GSK Tianjin Site as EHS Manager
= Past experience: >20 year MNE

= Contact information: 022 62017071

» YmERT E=FEx KE L] EHS £if
» TRZR: 202FEEEASTE

= BXZEJFI: 02262017071
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c—/NEMF, K£Y0.25 o
™ OEL (30 ZA=/~7 F3 K) —AIJ, EFR150%E,
184 F900 &
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BEL ZRNXEEH
MU TSR?

PSCI YW @PSClnitiative



MALRENMEE - WARAIAR

* Take a pinch of powder.
About 0.25 grams

14KREY

* |f the pinch of powder
X 5,

were dispersed over the
Cork site at the QEL (30

ng/m?)

* How much of the site do you
think will be contaminated?

PSCI Y @PSCinitiative 10
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The Chemical Exposure Risk Lifecycle

U5 i 52 B XUBS 122 Wl E A

Case Study - Engineering Control for Potential
Sensitizer

I B 261 - BESEFH N TEE S
Exposure Control Approach (ECA) Assessment
=B IE RIS TE R S

Containment Performance Testing
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Chemical Exposure Risk Life Cycle
MNERREXNE T A A

L B ML S R KBS T
(R FERPE/PPE)

- 0 2. REEHIN, EE(AEE
7. BHIAER T RPE/PPE)

. R
6. TRSHITE S

5. AT RS 4. RERHEEZER

mB#& (I S5
GMS) RCA and ECA**
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Chemical Exposure Risk Life Cycle
R RE R F 4 dr B 3

Continuous improvement process — Only PSC Priority R1 tasks included

| R R AR TS | 22 RBNREH G BPR— MFRNBETR, DI TRMEHS —
PRI B R A XS
- -3
v initiate a project
| RUDARREN, NS | l T
1-[_&?&63\*& required. Review in
EC&P Forum 24 months

E’]g* Experts

-
—PM— Product>2y life * | Options and Cost H Site Feasibility Analysis I

*Prioritisation includes a number of factors
including task frequency; task duration and
Product life remaining.

PSCI Y @PSCinitiative 13
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The Chemical Exposure Risk Lifecycle

= m = B MBS 12 1 1 1P

Case Study - Engineering Control for Potential
Sensitizer

T H =61 - BEREGH I TREEHEE

Exposure Control Approach (ECA) Assessment
EEEHT TS
Containment Performance Testing

& A MEME R
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SN
* R RRE R

* OEL = 200 mcg./cu.m., 8hr-TWA - RE RSB RKRAE, BURTA
ANBEREE

° Xi — R LAY

- SEREMNNERN:
- 3KF, L, Kt D, BB & BEIS
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The Chemical Exposure Risk Lifecycle

= m = B MBS 12 1 1 1P

Case Study - Engineering Control for Potential
Sensitizer

1 B =61 - BESEGH N TR FEE

Exposure Control Approach (ECA) Assessment

REBEFFEEG

Containment Performance Testing

& A MEME R




Bl 155 7326 (0HCs) & R EE+= HI R % &I (ECA)

OHC SR I REY i R BT m\ /GSKE’J%EE??%H%EBE(ECM)XﬁﬁﬁﬁiFﬂ
SR, RESHEGERERL RS TRHEMES, BIIRSTRE
SENREI L, FTINGSK HIOHC %% FTEIS SR, DB 4
£ 15 25845 5145 I (ECM) AESEBERY, R KF 25 7EGSK OFL S H A RER

445 GSK BARM35202-T1-201 SR, XANREES BRI

VAL (ECA)SRSTELAY

. AN /

PSCI Y @PSCinitiative 20



OHC SRE

- RERFEEATHESEN TREES
OHCWH EFEARRBLER BT H

" Z& B 1= 2B FE (ECM)
5/\2&7;] ECA-A J

ECA-E, _/\5‘7)7(73]5@
Fi&mE, 12, 517
B ﬁﬂzE’]gX%BET
—FHY

PSCI

\

ZHIFERE (ECA) FIKR

ght, DUEAARRER AR

Emall zeale ¢g. Lab ECA-A
OHCA 1000 - 5000 g Medium scals eg. Pilot plant ECA-A
Large Feale eg. Manufacturing ECA-A
Emall zeale 9. Lab ECA-A
OHC2 :l‘:n-.- 1000 Medium scale eg. Pilot plant ECA-A ECA-B
Large Fcale eg. Manufacturing ECA-B
Emall seale ¢g. Lab ECA-A ECA-B
OHC3 >0 - 100 pgfe® | Medium scal: g, Pilot plant ECA-B ECA-C
Large &cale &g, Manufacturing ECA-C
Emall scale eg. Lab
OHC4 - 10 pgim’ Pledium zcale eq. Pilek plank
Large Scale eg. Manufacturing
Emall zeale ¢g. Lab
OHCS «'=1pgim" Mledium scale eq. Pilok plant
Large Fcale eg. Manufacturing

Emall scale eg. Lab < 1kg
Medium scale eg.

Filot plant thg - 20 kg
Large Scale eg. » 20kg

Ianufackuring




EEIWT - R B E IEF AIDEL & ECAZR 7

Equipment ECA Level The Design API Test Cell

Exposure Limit | Concentration

8% ECABEI | (L) it a7

APl &5
Dispensing Isolators
#=E R E

Dispensing isolator and ECA-D < 10ug/m3 100% 2
the Vacuum Unit

Isolator HHI B E RS
E= R R

Granulator and IBC’s

] S S

ECA-C < 44pg/m3 45% 3

PSCI Y @PSCinitiative



T B2 et FE R ik

N

Y127 ECATRIA R BLARTEHH
it =N S L0 N R

Htt T M
EONZ3
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RH0Z - EFIEHNTER G

=i

ZHIEEE - INiRRESE HRRECEA-BIR
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Rty
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AGENDA X 24X

4
4
4

i Ny W N

The Chemical Exposure Risk Lifecycle

= m = B MBS 12 1 1 1P

Case Study - Engineering Control for Potential
Sensitizer

I B 261 - BESEFH N TEE S
Exposure Control Approach (ECA) Assessment
BRI HIE MR

Containment Performance Testing

o5 1 M



¥% BB ISPE SMEPAC 3£ S 717 523 A M
FINR & B M REEK

1 BISPE SMEPAC IS S ASHRIC M MNR AR, MHIAEEEEHRE
EMFEEEN

ISPE Good Practice Guide: Assessing the Particulate Containment Performance of
Pharmaceutical Equipment 2012 commonly know and the ‘SMEPAC Guide’.

SRt T —E RN SHRERNTTA
5|E1?L1E%J IQ%EI’] A, TR BIEER
%ig I FE TS B AR E T
an EX
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E015 2 - RETDIENR

= TR AN AR EURSE K

+ HESHK™ &

+ T BB R R
«BEHER TS 5PANM
»ERNE, S5%=
» LIGEE
+ TE 25 A MM 2 By 3 7R TR M [ 4R X A5 A

wEEaER, RIEWRERNALE
+BE7TR, RBIEENESTIZMTE

PSCI YW @PSClnitiative
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RO E - EREFZ AR EN

= ERAFZBEEEHITAP B9 4 BN IIFIASEPREV A L B R &
IX%URS SRER

F—1PRIEEDEREIH
FﬁF‘ﬂJr,Eﬁ/ T TRESEESIT 2T, WA &M

« MANIKGERIIAZRT,  ERPEI R IZ 5Tt

PSCI YW @PSClnitiative



LRI - GSKT) BEek?

E*ﬁ AN E ﬁﬁq] ./%%)L EGSK /L,\FII_SEXEI]%TI'

s REREI: S FE L
»GSK 3K : APl 52 4

FHEGK I, BEMNEEENE RALRKRXETHREENEX,

BENL NAERRBZ R AT IESH
» BRI 38w = 0] USRS E BYAPID L2 0,
KIS =4

- B4

PSCI

TERYAPI F2
MmEPEXEEER
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GSK HHEE

" WSEZ, BRREESFE, £EEKA

 BNAEFRPEENER, RNRMNBERPRINERE
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Thank you 51157 !
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PHARMACEUTICAL
SUPPLY CHAIN
INITIATIVE

Building responsible supply chains

Containment Practices for Potent Compounds

Xiaoming Chen
Industrial Hygiene Supervisor

Pharmaron B 4¥. Ak



AGENDA

About Pharmaron

R AL E 9T

Occupational Exposure Banding
RV ZEE 2R

Containment Practices in Pharmaron

VY BERAEEARNE

Containment Performance Verification
BRI



Bio N AEA

@ Major in Applied Chemistry, Beijing University of Chemical Technology

NRAtETY, tREEIKRZE
@ Certified Safety Engineer

EMEE TR

@ 8-years EHS experiences in Pharmaron
R AL PLEHSERI] T84

@ Industrial hygiene management
TV BAERE

@ Hypertoxic chemical & isotopic management
FlEtFmlERNEEE

@ Hazard communication, China REACH
EEVAR, FiFEmITMm

@ Project experiences: OEB4 multi-purpose plant and OEB5 high potency lab
IH A5 OEB4 ZIIREZE [B)FIOEBS 5 /E L=

PSCI Y @PSClnitiative 36
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Introduction of Pharmaron

Beijing TSP (China)

GLP Safety Assessment

215,000 ft2 | AAALAC accredited
FDA, OECD, CFDA GLP Compliant

Beijing Headquarters (China)
Drug R&D
1.2 million ft2

Tianjin (China)

r i
P
_—
i

(NAR

Chemical Manufacturing
Land: 538,195 ft?

Baltimore (US)
Clinical Research
40,000 ft2

Germantown (US)
Analytical Sciences
16,000 ft2

Cardiff (UK)
Radiolabelled Chemistry
48,000 ft2

13

i ?

gi 8

§i g
Rushden (UK) Hoddesdon (UK) Xi‘an (China) Ningbo (China)
Radiolabelled Chemistry & Metabolism Discovery & Early Development Chemistry Drug R&D
29,000 ft2 473,000 ft2 172,000 ft2 850,000 ft2

Y @PSClnitiative 38
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OEB- Classification System

Considerations for OEB categorization

Category OEL Range

OEB1 >1000 pg/m3
OEB 2 100-1000 pg/m3
OEB 3* 10-100 pg/m3
OEB 4 1-10 pg/m3
OEB5 <1.0 pg/m3

OEL = [(NOEL) x (human body weight)]/[(safety factor), x (human breathing
rate)],

where:

NOEL is typically in units of milligram of chemical administered kilogram of animal
body weight/day:

Human body weight typically is assumed to be 70 kiligrams for an adult male:
Safety factors for accomodating limitations in the data, as described above: and

Breathing rate in workers typically is assumed to be 10 m */8-hour workday.

PSCI

Therapeutic Class}&¥7 K

Therapeutic Dose 3557 | &2

Structural ActivityZ5 #4955 M

Severity of Potential Clinical Effectsy& 7 Ifff R 7 3 A9 ™= &
Target Organ Toxicity 088 & =14

Reproductive and Developmental Toxicity 4 ZE 1k B &4
g

Carcinogenicity 2 & 4
Mutagenicity/GenotoxicityZ 2= & M/ A& M
SensitizationZUE 4

Known Human Experiences and Other Elements2 £1 A KR L5

MEMEER

Acute Toxicity &

YW @PSClnitiative 40



Pharmaron IH Program

We commit to continuously improve our Environment, Health and
Safety performance by implementing management systems, engaging

with all our employees, customers and key stakeholders.

Hazard
Identification

EEIRA

Training
& Communication
)L/Ju, lﬁi 1}“

Chemical
Management
HFEMEETB

[\, [=Xe [Tor: ]
Surveillance

By i

Exposure Description
& Information

RBRERASER

Continuous

Improvement

PPE & RPE
Program

ONVE VRIS

Qualitative
Assessment

T MDA

Quantitative
Assessment

o

Exposure
Analysis

REMT

Control Plan
Development

K=

YW @PSClnitiative
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Different OEB requires specific facility design, containment, unit operation, and PPE, etc.
AEICEBFR A ABMIRIERIT. BARH . BTHEREERMNARIFAREKRSE
Respect hierarchy of control

R BIEERIE S

Involvement of relevant parties in design phase

AT RN 5 B AR TR

Integrated containment requirement throughout whole production life cycle

PR B SR N B S5 APILE = EBANE HA

Multi-purpose area VS dedicated area

Z IsE X 2] T B XAy &



Emergency
Containment

NaEE

Deactivation

Spill kit

Spill prevention

7

Containment Strategy for Potent API
a1 25 B 53 25 A 4 U SR

PPE decontamination

w HE
S & . .
o_.w 42 o2 Gowning/de-gowning
o
n
— PPE&RPE
— Waste management
— Exposure monitoring
()
..W = T Medical surveillance
eS8
RO m.._”_. T
S om Access control
£
< Education and training
— SOP, WI
o Air pressure difference
s € B HEPA filter & safe change
£ o
e £ - HVAC systems
O ‘© &X Yy
o €
& &1
oL Airlocks
| personnel and material flow
= 1 — . .
m D7 Cleaning & maintenance
5 E
c
m ‘© oY Material transfer
-
N
o
S H

Containment devices




Containment Practices in Pharmaron

GMP Kilo Laboratories

Soft isolators for handling multi kilograms of potent
compounds

R&D and QC Laboratories
R&D
Facilities Rigid isolators with continuous liner system for handling small

guantities of high potent compounds

\ GMP High-Potency Lab

Rigid isolators with RTP for handling gram to kilograms

of high potent compounds

PSCI Y @PSClnitiative 45



Isolator Practices in GMP Kilo Laboratories

Critical Unit Operations

KR TRE

Material Dispensing JE ]/ 2%
Reactor Charging & NV ##t
Filtering/Drying 13 & /1T
Sampling BX #*

Cleaning /& 75

Soft isolator for centrifuging Soft isolator for drying

PSCI Y @PSClnitiative 46



Rigid Isolator Practices in R&D and QC Laboratories

» Chamber negative pressure control
B B A T I =

» Leakage test is required before operation
bR == £\ AR A IUA TR IFIC X

» Airinlet and outlet HEPA filters with safe change
Bt s RRLEER

» Safe change gloves

FERENLESEBRE A — m—>
O Safe change Air exhaust
» Integrity (leak) tested before use : PUSH fiter

1
| DP sensor

O NEOVISION
» POWERED BY NUBIA®

Blower

FEGREAHETTZEN (F) Wik
» Consideration of ergonomics and cleanability -' -’_ ’
A{ZISI%:E%&[/X&%/%/:Hbl‘E El‘]%}l:tg,: Air Flow

» Containment breach mode

BE %_%%‘;'lﬂ';\}l'?ﬁ L%%%\*Eﬁ Safe change filter

Air flow pattern in the isolator chamber

RN RERTEE
PSCI Y @PSClnitiative 47




Rigid Isolator Practices in R&D and QC Laboratories

Hazard o

‘ c%’%‘%“%"t ‘ communly ograc’?i:esmg PPE Decontamination
and training . - n otarpi
fa =3 5 REFIRESIRR N EEET EEERT

» Fully engineering control - Isolator
FERRERATESELERES
» Negative pressure setting in lab
TANTA NERENSEAELMITLEE
» Highly cleanable work and room surfaces
SEZEEN LIEMERRE
» Ventilation: Bag-in/bag-out HEPA filter
BN RERNZZEERSNI KR

PSCI Y @PSClnitiative 48



Containment Practices in GMP HiPo Lab

€ Awareness of high potent API production concept

N S UEAPIEFRIR
@ Rigid isolator with RTP for each process
TP RITRESEHE R B a4 SRTPIHEETS
€ Contamination prevention can be achieved by using of

dedicated or disposable technologies.

AT AR TR 5

PSCI

YW @PSClnitiative

49



Containment Practices in GMP HiPo Lab

Primary
Containment

Secondary
Containment

Administrative
Control

Rigid isolator with RTP transfer
port for transfers 7% G [g & 28
L ERTPIRF: TS

Contained handling of potent
compound in isolatorsE [7 & &8
N2 ARIEE L EY

Highly cleanable surfaces5 &
ZiaaliRE

Wet in isolator for equipment
cleaningfR B =AM IAE S

Separate personnel and
materials flow, and set airlocks
NRO R FRESH
Highly cleanable materials and
seamless floors& & 5755583
MRIFN T 48 ARk
Specialized designed HVAC

systemZ W IRITHBE B = H AR

L5

No air recirculation in placeg®
W RUZE =SB

Exhaust air to be HEPA filtered
HER £ R ES RO RS
HEPA filters with safe change
TR LI ER

=0l

Segregated equipment/area,

access controlZ X 15, =&
PR 1 12

Dedicated teams%& [] 1K A H]
A

Employee training KEM 57 T
=il

Strict operating and cleaning
procedures =& AU EFNE S
52

Robust maintenance program
BEMNEPRAER

Solid & liquid waste
management [E{AFRIAEF
MLE

PSCI

Y @PSClnitiative 50




Containment Practices in GMP HiPo Lab

» All critical unit operations in rigid isolator, including filter dryer
KBRFETN = EERR B NRE
» Dedicated RTP ports for material in and out

L FRTP TR
» Minimize transfer operation
EREFTRBDEDS
» Detailed cleaning program by following GMP requirement

ZRGMPE R TR IFRINEAEFF

PSCI YW @PSClnitiative 51



Gowning / De-gowning

PSCI

Supplied breathing air system/PAPR

12 B K EIFIRAE/PAPR

Multiple layer of gloves

ERWEFE

Misting/water shower to avoid cross contamination
IR B EBUR/NE, BRI XITE
Detailed gowning/de-gowning instructions
18 R T 4 I PPE SR i A2

Adequate training
AT I R B

No contaminated PPE in green area

NABIR A S FEIRIEXE

PPE is last and additional
protection layer, cannot be used
as only protection for high potent
compounds handling

YW @PSClnitiative 52
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BRV Z2 58 D4R

Containment Practices in Pharmaron
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Set containment performance target (CPT)

SR ECPTE

Select surrogate material (e.g. Lactose, Naproxen Sodium, Mannitol......
R EEN B TR S

Simulated operations, incorporating all critical steps in the process
BIRIE, DIMEEMENBETR

Simulated operation must be carried out at least three times

ZE DR IT=RRIURIE

Develop a IH sampling plan

RS T T A RETR

Sampling and analysis

KAFM AT

Report, summarize and communicate IH results

WEURZ R T DA IENER



Containment Performance Verification

» ISPE “Good Practice Guide Assessing the Particulate Containment Performance of
Pharmaceutical Equipment”
ZBRISPE-- (W25 & BRI &2 (1 M BE AV TRAS )

» Area/personal/wipe sampling with surrogate —Naproxen Sodium
fEARLENHITE R/ REE

» Multiple operators, assuming sub-optimal conditions
ARMNAL, FRERRENZMNT

» Feed back monitoring data to all operators

BBt NSRRI RGP B HEXRIER

Stainless steel IOM

Conductive plastic IOM

Information Collection Device: IOM sampling
head + specific filter

PSCI Y @PSClnitiative 55



Containment Performance Verification

ExampleZ #2515

» Personal monitoring data of rigid isolator with RTP transfer

BITRIE (ERSRE SR IRTPERS) MR N LS R 24

CPT 0.05 pg/m3

e R — _

Dispensing Charging Filtering Drying
& weighing

PSCI Y @PSClnitiative 56



Containment Performance Verification

» Personal samples/area samples collected inside of chamber once the isolator was opened
after the cleaning
R AR ARBHRHATE R/ MMEERIXE

» Wipe samples collected at end of overall operation(clean the surface of the RTP seal after

undocking)

AEREEREBIBEE (HRTPFEH TN B EFERTPHINRE)

PSCI YW @PSClnitiative 57



Containment Performance Verification

» |H data can be interpreted by comparing the CPT with
descriptive statistics
T PAEBIFEES SGIT 0T SCPTHLRSK MR

» Learn and summarize from hundreds of IH samples
collected
MIEEREE N T BPAERFERPEIMDLE

» Periodic monitoring schedule to estimate exposure

HEREAM T DA RFETE

PSCI YW @PSClnitiative
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Speaker Contact Information

A4 % % bR
E\Q PHARMARON

Thank You!

Xiaoming Chen
China Mobile: +86 185 2658 8193

Email: xiaoming.chen@pharmaron-bj.com

Pharmaron (Tianjin) Process Development and Manufacturing Co., Ltd.

http://www.pharmaron.cn/

PSCI Y @PSClnitiative 59
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Thank you 51157 !
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TEA BREAK ZX &1
10:30-11:00

Foi BT

Please take care of your own belongings.

" REEIE A EIE =G

Please go back to the session on time.

PSCI

Y @PSClnitiative



Building responsible supply chains

RPE Improvement Program
in Johnson & Johnson

Grace Zhang 5K 7RM1E
EHS&S Assistant Manager
Shanghai Johnson & Johnson Ltd.



Grace Zhang(Yiming) Sk 7RI

Education Background: Master of Applied Chemistry

Current role: EHS&S Assistant Manager, Shanghai Johnson
& Johnson.

Service Year: 4.5 years (4 years in plant, 0.5 year rotated
to Xi’an Janssen PEAK project)

IH Career Highlights:

- Leading noise reduction project and RPE precision
improvement project in JJPS.

- J&J China Campus IH SME leader from 2018.
- ASPAC IH team member from 2018.
Hobby: Swimming, Chinese calligraphy

Contact information
- Email: yzhan356@its.jnj.com
- Wechat

PSCI Test title YW @PSClnitiative 2
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1. RPE choosing in J&IJ
2. RPE Wearing Improvement
3. RPE for Emergency Spill



RPE choosing in J&J
RPE & F¥



Flow Chart of Selecting RPE (1)
RPE IEFEHIAER (1)

+'|

Identify respiratory risks for the task (check your risk assessment)

_ _ - Yes Specialist equipment and
Is the task carried out in an oxygen-deficient atmosphere? — o _ _
training required — seek advice

No
Identify substance form

l o

Has qualitative and quantitative risk assessment been
done?

Get the outcome of the personal monitoring data, calculate
the protection factor you need. Consult your RPE

l y supplier

» consult your industrial hygienist

Find our right type of filter/cartridge / \
. Key
l Yes Adequacy i
Identify adequate RPE types based on this information Suitability
l \_ Professional advice |,

Next Page

PSCI Y @PSCinitiative



Flow Chart of Selecting RPE (1)

RPE EFEHIRER (1)

Last Page

Does the employee have a medical condition that can affect
their use of RPE

Yes
a 9 Appropriate medical
assessment required?

le
v

Consider wear times

!

Exclude unsuitable RPE types

l

Consider the task and identify suitability
factors that apply

}

Is other PPE required?

Yes l No
No Is the PPE compatible? > Consult your RPE
| a 2 supplier
Yes i

Consult employees on their preferred RPE

Does the RPE selected include tight-fitting
facepieces?

v
Fit test tight-fitting RPE No

v

RPE options identified

RPE options selected

o

Suitability
\ Professional advice |,

A -

e o ———————————

i Adequacy

PSCI

YW @PSClnitiative



Deciding on Hazardous

e =Y UR ERPEISL A it

Dust

RN
l N

, If you are not sure which type of RPE to
| choose, Please check your RPE ffilter booklet
I or consult RPE vendor.

Special
Vapor

PSCI Y @PSCinitiative



Assigned Protection Factor-APF 38 EFH TP A F

IRz B 4 FH sl 2R A &R IEEF i R
T = : 10
L/ SuR/Ea e ANiEH 100
e TH] =2 50
s [ EH >200~<1000 -
KT e = T i o5 ANiEH
P = >200~<1000
A TH] R 50 10
L eIl 1000 100
PARR TR 25 -
P 1000 =
. A TH] =2 10
A N >1000 100

Reference: GB T 18664-2002 (W B4 F S ik £6. 1 F 5 4E 4 Selection, use and maintenance of respiratory protective equipment)

PSCI

Y @PSClnitiative




RPE Service life Calculation

RPE{sE

iNN

REE IR

EEE  BICNANESESE [~

BRI [15% [=

SEO[10 THFHELER08E1.2ATM
BE 25 EARAE: 15 =
e M [+ W&

e S
Sl RESROREESR, FUERER. TAMELH. ANSERNSEINNE, RREERLEE.

ERETSRINERT, ERESSmiaZSRIERED LT . — IS EANRSE, EiREEE LA 1A on
R RRESAREHAELS . SN TARSEEERBEMEDOENES (0 Bo<eseC) LHAR. HFRLET
65°CATEIZES , MEERSatEEMAS RN M, SfE—TIRUMRAT —EetiE), hrgisH s Eed— 1 TE.

BN
AR CASS (LFIHS) REH Hi
(E) 2-TH 624-64-6 200 ppm
EnRE v

RMBRREAN )&ﬁﬁéﬁ%% I o R A R RERGR A, BRI ER S EH&"#ZH\]: ﬁimlﬂw(lJ.ng*f*

BIE—#TEE - Kk Hzﬁfﬂﬁ%ﬁ!ﬂﬂ'}%%“ AR HEEIFRR FTRESaEAEH . i TT fFiﬁFﬁEﬂ'Jy.!iliﬁa% 1§1§!§1‘$EEH
,..ii%’\\ﬁﬁﬂ'] REEE . THRESER . MREHATST F0 AR EOE, HHERIM PSDEARH.0021-22105335

&tkﬁmiﬂﬁ%ﬁmé&lﬁé &

Smell & Respiration
Resistance

Reference: http://extra8.3m.com/SLSWeb/serviceLifeDisclaimer.html?reglid=39&IlangCode=ZH&countryName=China%20(%E4%B8%AD%E5%9B%BD)%20-
%20%E7%AE%80%E4%BD%93%E4%B8%AD%E6%96%87

PSCI
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RPE Wearing Improvement

RPE {3 5 1 B




RPE Wearing Improvement — Requirements

RFIR LR B AR EEe 53 A - 3K

Employees wear right type, proper size of RPE according to
chemical risk assessment result and PPE matrix.

Conduct quantitative fit testing for tight fitting with right
type of RPE, including ERT members.

Employees have no facial hair if they need to wear
tightfitting respirators.

Right steps of wearing RPE, including checking, donning,
positive and negative pressure checking.

PSCI Test title YW @PSClnitiative 11



RPE Wearing Improvement — Requirements

RFIR LR B AR EEe 53 A - 3K

| Employees know the RPE filter change frequency for
' 5 specific tasks.

RPE maintain and storage: store in sealed bag, user’s
name on RPE, expire date on cartridge, cleaning process
for full/half face mask.

\‘i Annual refresh training containing all required elements.

PSCI Y @PSCinitiative



Gap Elimination Plan I 511X/

PPE Matrix
2018575

RGP | FH G| BB | FHE

Nos B
EHUE FE | FHE |THFZ
(k&)

k) = |

3M 8247

APF-10
HYLER | TH %11 3M

FekAM|  dB |1623AF
b3 1k

FIEOgUE| v v v v
Errid

FYIEIR| AEIR | UL BT SR ER S

8| EETIE v
AR BEEE

<PPE
Matrix>

EHS prepare
for PPE
matrix, RPE

wearing
poster, and
paste them

on site by
area ownetr.

ao Guorong 5 5
Balen Xing FTENEEE R

FTEDHLHES

Lisa Fan

A4 RITTHEXRPEFIRPAIF AR ERSHHP,

AR SSRGS |

M.&Qﬁ.&&'
'“&‘k“&_‘r
ol B W |

FeERiRE L

ao Guorong ol
EESHE

<Name List>

List out name
list of RPE
wearing

employee by

area owner,
check fit
testing.

! -
ERENRES  HARKEENS , REH

TREME

G SREBEORET . KENG

1. ORONSEAREAR , SSARAT,

S ADB

IRENRE . EEEA RSN,

IERSESETAE . RESRRANT g
EEEORWRIIRERERATEAR -

<TTT>

Train area
owner the all
requirement

of RPE
wearing and
maintenance

neapnan
o
U

Check>

Area Owner
train front
line

employees,
EHS check

the training
efficiency.

Gheice of
HITERS CLEAN.INTAGT CLEAN-SHAVEN
i -
® 9
I L
o ‘Ghamye before e
ATTESTING ~ EXPIRYDATE ~ DANGER ZONE
o mmwm A
. SR LT e
RISK BASED STORAGE OXVGEN
S B >

<Continuous
Training>

Continuous
RPE
awareness
training by
using SD4L
RPE poster.

PSCI
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RPE Wearing - Training Material %7
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Employee Testing - Check List
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Changes for the Improvement

RABRNHKE

" For employees:
- RPE protection rate increased;
- Clear about the wearing and testing method for themselves;
- Confidence of respiration protection;
- Quick and easy learning process.

= For employer:
- Good practice to protect employees respiration;
- Easy to test, easy to correct employees;
- Early step to prevent employees from occupational disease.

PSCI Y @PSCinitiative



RPE for Chemical Spill
{CF milt FBRPEIERE



RPE for Emergency Spill — Requirements Z2>k

1

Proper risk assessment of RPE protection for employees
handling chemical spill.

Right RPE(type and size) prepared nearby the chemical
usage or storage area.

Well training and refresh training for ERT members to
understand the whole process of emergency response and
the philosophy of choosing RPE.

ERT members know the right steps to use SCBA if
necessary. 2 sets of SCBA for emergency use and 2 sets for
backup.

PSCI

YW @PSClnitiative



RPE for Emergency Spill — Requirements 25k

Comprehensive fit testing for ERT members, and proper
check the fit for leaks when donning RPE.

Right way to store and maintain RPE for emergency use.

Regular check for emergency spill kits.

ERT members are identified as RPE user in the
Medical Surveillance program.

PSCI Y @PSCinitiative



Gap Elimination Plan 2 511X/
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using new tool. list and paste the RPE list on emergency drill for ERT

the right place. members.
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- KNI K

Critical Findings:

= Are very high risk findings that require immediate action to protect human life, the
health of employees or the environment;

. May result in loss of license to operate or serious damage to reputation;
) Require immediate corrective action by the supplier;
. Need to be communicated to the audit sponsor prior to audit report finalization.

Examples for critical findings:

L Severe violations of human rights or labor rights (e.g. presence of child labor in a
facility or forced labor, over-excessive working hours);

. Health and safety issues that can cause immediate life threatening situation or serious
injuries to employees and other individuals on site;

. Environmental or safety issues that could result in serious and immediate harm to the
community.

Other findings:

 Are all other major or minor audit findings, which need to be corrected by the supplier in
an appropriate period of time?

PSCI Test title YW @PSClnitiative



2 FE WY& F o]

-7 ZHIPSCIR & IHZ I [a) &5 1

Number of IH related Audit Findings (all Other) from 2017/2018 Shared PSCI Audits

Missing P51& H3E Tox

Life Safety - Dormitory

Lab Safety General

Insufficient PPE readily available for hazards
Hazard training has gaps

Mo IH Program for Any Risk Assessments
Insufficent information to categorize

RPE praotection factor may be exceeded - potential expaosure
Inspection program gap

Emergency Response/ Spill prevention
Sdety Shower or Eyewash

Monitoring results not shared or acted on
First Aid

Engineering Control Improvement Noted
Biossfety/Bloodborne Pathogens

PE Program Documentation and TS gaps
Incomplete IH risk assesments

Incomplete IH Monitaring

MO QELs or Band Program/’ Actual Exposure status is unknown
Na Training Exists for any IH aspect

Missing 505 or Labels

No Cccupational Health Surveillance
Chemical management,/Storges

R EBEMERF
RERLERER
BRERERARGEPABNIRE
ZAhFTE
RA R R BREMIEH 2K

1H BB T it 70 1 50
PPEEIE

=

2

10

12

14 16
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e Phqrma Industry Bds

Company 1

OEB 1 (>1000 ug/m3) Company 2

Company 3

OEB 2 (100-1000 ug/m3) Company 4

Company 5

OEB 3 (10'100 ug/mg) Company 6

Company 7
3 ) Company 8

Company 9
Company 10
Company 11
Company 12
Company 13
Company 14
Company 15
Company 16
Company 17

=23 Company 18
|§:| /ﬁﬁ%}ﬁ Company 19

OEB 5 (<1 ug/m3)
OEB 6 (<0.1 ug/m3)

001 0.01 01 1 10 100 1000 10000
QEL (mcg/m3)

Yes —variation and nomenclature does exist among companies.
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Band PPE Facility Design Engineering Controls Equipment Cleaning and
Maintenance
Level 1 *Gloves *General Ventilation *Passive Ventilation/Dilution *Open Process Equipment
suniforms *Shared HVAC *Open Mat’l Conveying and/or Mat’l Transport to Cleaning Area
*General Filtered Exhaust Transfers *Manual Cleaning
*Recirculate Permitted *Open Process Equipment
«Common Gowning & De-gowning
Level 2 *Respirators *Pressure Differential To Selected *Standard Equipment Design (Normally *Open Process Equipment
*Tyvek coveralls Adjacencies Closed) Cleaned In-Situ
*Open Process Area sLocal Exhaust Ventilation
*Closed Building *Mat’l Conveying Essentially Open with
*Process segregation with doors Hardware Remediation
*Gowning/De-gowning Room *Pressure Convey
sLaminar flow
Level 3 *Maximum PF *HEPA Filtration *Standard Equipment Design with *Provide CIP with Rinse
respirator *Room Finishes & Surface MOC’s and Separate Mechanical Space Water Capture
Utilities Are Designed for Ease of *Glovebox or Glovebag *Closed equipment
Cleaning *Closed Material Conveying maintenance capability
*Process segregation with airlocks *Minimize Make/Break Connections
*Decon Shower *Split butterfly valves (SBV)
Level 4 *Seek expert *Seek expert assistance *Seek expert assistance *Seek expert assistance

assistance
*Respirators not
adequate for “open”
processing
*Redundant PPE with
engineering controls

*Dedicated HVAC

*HEPA Filtration w/Safe Change
*No Exhaust Return

*Closed Process Area

*Closed Building

*Separate Gowning & De-gowning
*Automation

*Process Equipment is Designed for Total
Containment

*Closed Mat’l Transfers with Barrier Add-
ons

*Vacuum Convey

*Minimize Mat’l Conveying Steps
*Minimize Material Transfer Connections
eIsolator with continuous liner
*Enhanced/purgeable SBV

*Minimize Waste via Process
and Formula Optimization
*Protective barriers for
laptops, paperwork,
documents

PSCI
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REIDRINT BE-AERSEHERE

= COSHH (Control of Substances Hazardous to Health) Essentials (UK HSE,
2006)

http://www.coshh-essentials.org.uk/

= |LO (International Labour Organization) International Chemical Control Kit
(ILO, 2006)

http://www.ilo.org/public/english/protection/safework/ctrl banding/index.htm
= AIHA Control Banding Working Group

http://www.aiha.org/content/insideaiha/volunteer+groups/controlbanding.htm

= NIOSH Control Banding
http://www.cdc.gov/niosh/topics/ctrlbanding/

= |SPE Volume 7 (2010) “Risk Based Manufacture of Pharmaceutical Products”

= PSCl website — Type in “IH, Banding, or Containment” on the resource link.

PSCI Y @PSCinitiative
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3 STXTIH A& I [a) b F U B

- B R TS

B E RV ER L RERR
TEEHIEE {E(pg/m3)*
18 MU <5000
KFENERE <500
KX R i B B s S R 5% <100
@ FIERERE <100
B TIERREREREER <25
AR ) (SBV) <10
FER <1
R IR L RE <0.5
FEHRBHRLZEL LRI <0.1
FEMBC & PRE £1X ORTP <0.05
ZMEFEMRB AR ZIXORTP <0.01

* operator exposure during unit operation
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IH Air Monitoring Unit Risk Based Approach Decision Making

Unit Operation: Granulation
Glatt 2

Routine Task (Y/N): Y

Room: P-33

Date: 06 - 16 - 07

Steps of Unit Operatioanrocess: Materials are brought into the room in drums and/or pails. Glatt Arcadia pump is calibrated; once the calibration is completed, operators charge the Glatt
bowl manually in an open process. Bowl is charged into the glatt and granulation process began. Granulation process has two phases: spraying and drying; during both phases operators took

samples through a valve located in the bowl.

Potential Route of Exposure (text):

Inhalation; Dermal Exposure

Follow-Up/Monitoring Actions

One additional IH sampling episode is required to complete characterization of exposures in the Glatt 2 area.

Photo

Exposure Control

Batch Size /

General Exhaust Ventilation

PSCI

STEL ) . . . . } ’
API/ Chemical Product PBOEL/OEL Assigned Particle Size Dustiness Solid Matrix Drum Size %_of Active | Worst case (H- |[RPE Required? RPE Required After Data Collected
(ug/m3) (um) (YIN) (YIN) in Batch M-L) Type

(Y/N) (kg)
Acetamonophen Ultracet 1/3000 N 420 Y Y 519 75 H Yes/ PAPR Disposable Respirator: Based on BDA analysis.
Acetaminophen Tylox 1/300 N 420 Y Y 170.8 83.7 H Yes / PAPR PAPR
Carisbamate Carisbamate 2/ N/A N N/A Y Y 70 62.5 ? Yes / PAPR PAPR

Y @PSClnitiative 105
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Lunch &
12: 30-13:30

EHITHE SN S

Please take care of your own belongings.

T RFIERENE A

Please go back to the same session after lunch.
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14:15 - 15:00 | RKPE2EEERINB
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15:00 - 15:15 | 8¢
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Exi& StkA, FRENGRFERSE (L) BRAS

16:00 - 16:45 | RDHIERAIHIN - M SERMAISIE
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16:45 - 17:00 | pspyis
Birgit Isabelle Skuballa, HSE EEEZFHIFEIZEE, HFH
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13:30 - 14:15

Smart/Sustainable Site Selection- Managing Business Interruption Risks

The presentation will introduce the necessity of smart site selection, factors to be considered
during the site selection and cases sharing.

Cherry Hu, Partner, ERM China

14:15 - 15:00 Total Phosphorus Elimination Project
A case study session - Total Phosphorus Elimination Project from Johnson & Johnson
Guoping Wang, Site EHS Head, Johnson & Johnson

15:00 - 15:15 BREAK

15:15-16:00 Regulation Monitoring and Tracking
The presentation will introduce environmental challenges, business interruption risks, and the
good practices to monitor the regulation trend to manage risks, followed with a case study.
Amy Wang, Partner, ERM China

16:00 - 16:45 Reducing Emissions from Antibiotics Production — Supply and demand side collaboration
An introduction of the methodology used by GSK in collaboration with Third Party Suppliers
to identify and reduce antibiotic emissions from the supply chain.
Ken Sun, Third Party EHS&S, GSK

16:45-17:00 Closing Comments
Birgit Isabelle Skuballa, Head HSE Audit & Supplier Management, Bayer
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Building responsible supply chains
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Smart/Sustainable Site Selection- Managing Business
Interruption Risks

Yinghua Hu #f#71 4&
Partner &4k A
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PHARMACEUTICAL
SUPPLY CHAIN
INITIATIVE

Building responsible supply chains

TP Elimination Project

RS @Iﬁi g

Guoping Wang T |E

Sr. ManagerEHS&SWﬁ&%ﬁ%&Tﬁ KR BEREIE
AMO(Hangzhou) Co., LTD ER /16 (W) WHIZAFIRA =]



AGENDA X 24X

TP Elimination Project E B =1 B

Introduction &/}
BackgroundTl B & =

ChallengesHk ik

ExecutionFhi 17

Success Factorspi IHE =



Bio ™ AT

EET

= Sr. Manager EHS&S for AMO Hangzhou
WELER TR I (W) HAFRAE

= Past experience : Abbott, AMO, Allergan, Zhejiang Institute
of Environmental Science and Design, Huadong Medicine
Group Co., Ltd

THEZR: fEg. AMO, ZRE. MNIBHME. £5R
&%

= Contact information BExZ& 71\ 188-6712-5060
gwangb9@its.jnj.com
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Introductionf&j 4

——

Aseptic Production & = &
J&J Vision Global Distribute

* PHMB Totalcare
Totalcare (9554X)

« MPS (Multi-purpose Solution) « LENSPLUS® + PEROXIDE

Oxysept 1 7167X

ete (8772x. 8941x. 9424x) OcuPure™
. e —— =

Purite

pts:
9227 9T
Bl

STERILE
CONTACT LENS

CARE SOLUTIC

* Eye Drops
PEG Tears 9587X

¢ Lubricant Eye Drops
Blink-N-Clean 8772X

Blink CL 9464X Blink GEL

EYE DROP B Tears9588X

REWETTER
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BackgroundIil B &=

= Potential TP discharge exceedance risksy& 7t BY B B AR HE UK -
Regular wastewater discharge internal sampling & testing detected few of sample TP above 50% threshold(alert level E HiAY &

JKHERL A EBERAE R 48 M & B A 389 7K B B B A Rk B HE AR 9 50%)

E 5ER BB HEUAR A

Integrated wastewater discharge standard GB 8978-1996 NA

SRS EHERR A

Wastewater quality standards for discharge to municipal sewers GB/T 8 mg/l (A,BZ)
31962-2015 5 mg/l (CZ%)
TS IKHEATS BB T /K& K BdR A
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Challenges #¢ ik

" S
/TR . .
gl % Quality Control Process [JRE = H13FE
NS % * Before the project, we passivation(NaOH+H3PO4) process applied as one of enhanced quality control process

Tz H, BAEASEMM+BEBRAOTTAOREE BIEMRMN RERTITTE

80% Clean Room Equipment 3 % 80%35 3 = X &
* Majority of equipment is clean room related and direct contact with our products

B RAREBIEFERNRE R BRI &

No Readily Available Procedure Jc3r B o] HRYFE R/ 773k

* No off- the —shelf alternative solutions

B P B IR BERTTE

Massive Follow Up Works KEF%T {E

* Process validation, quality impact assessment, passivation effectiveness check, Review change
control list of and effectiveness check at least 12 months

TZWIE. REZWEMNMA. SEAEAERMHIA. HETEERKEE12) B AR
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ExecutionSCHE

Cross Functional Team (Technical Service, Engineering, Production, Quality )

BRI VN (AR TR £FRRE)

Alternative Method Survey& Selection Trail Run in Purified Water system Extend to Production Equipment
T RIBE R FRRBE AR FEARE A 1R

Survey and selection, Feasibility study, Change control, PW system trial run, Extend to production equipment, Initial passivation
effectiveness check and periodic passivation(de-contamination) verify, Wastewater discharge indicators monitoring A2 & 1E#F.

HITHMR. TEEH. KRGRE. ERELETRE, VHERAAENERERERFHIA. BKHEEIRER

DELIVER
ABLE
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Optional solutions T 1% /522

Elimination/Alternative Solutions SEER\E R 775%

Nitric Acid Citric/Chelant Pickling Paste Electropolishing
AHER ITIRIR /2 & 5 BB z2Kibw
e HNO3 20~50% o FTIRER o HNO3+HF o B fRERRHNO3
e Ultrasil 76-Ec * EDTA o HBE . ZIhF o NG#N

Bio-treatment Chemical Treatment

HEE %
p Remove the TP from the waster water
* High Water Volume 7K& X ® Fe3+P0O4=FeP0O4 pH=5~5.5
 LOW TP Concentration * AI3+PO4=AIPO4 pH=6~7 Fre\atment e P N
YRR * 5Ca2+3P04 - B RKITZ LRSI TTE
e Waste water quality +OH=Ca5(PO4)30H

Stabilization 7K RF2 E pH>=8.5
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New passwatlcn process

T EENHERE

Passivation Process #li{b 7 F&

Phase

- Soak or spray rinse/flush the equipment with 1%

o sodium hydroxide for at least 0.5 hours at 20 - 50C.

go = The solution shall be discharged.

&L 1E20~50C, JH 1% A ALENIRZ M BT B B &

2= /L0.5/N, EWNHEH .
) 4
Clean the equipment with purified water and the

%D 42 pH of final rinse shall be 5.0 - 9.0. After clean, the

- _& pipeline shall be drained with compressed air.

= FALEA AR PP A, PP B PH 5.0-

9.0, VHvE)E, MEA4F= AR EE N HIK .
I ]
& v
% Soak or spray rinse/flush (circulated) the equipment with 10% citrate
S = = acid for 1.0 — 3.0 hours at 20 - 50C. The acid shall be discharged.
588 7E20 - 50C, HI10%F BRI (£71.0%
EE % EDTA, I fINaOHEpHZES-4) 3 Hamkmiithit v/
g% +M e (PEHRD #451.0-3.0/0 0. FPEEER S HEH o
8
a I ,
Clean the equipment with purified water and the pH of final

oo rinse shall be 5.0 - 9.0. The rinse water shall pass conductivity

= 2R (NMT 2.1 S/cm) and TOC (NMT 5 ppm) test.

5= FHAaifb /K e %, b bePHN5.0~9.0. vhde/K L S5 38 N

il imid. TOCH@it.

[
]
v
The test method used in passivation effectiveness check is
blue point test according to the proposed method in ASME.
2 ag FH Bl AT RGP A A 6 B3R 7 725 AR AS ME Hh 28 13 11 15 551
g = Pk 7775
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Benefit T zS

——  Compliance5#t

Safety Risk Reduction
2 XS TFE

EHSS Culture&
People Engagement

INERRZEXW
KRIs5
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Success Factors p{IThE &

o LT commitment and
support
ReEREEXH

i,

Be in mind that we can achieve a
win-win situation for both quality
control and environmental
improvement. I{E S5 RE 1L
BB EAES

i,

Follow the hierarchy controls
whenever possible

B8 MDRIEF N E R

Sy

Moat
oflective.

Hierarchy of Controls

-

— -
' Controls

}

{

Aligned goals with all core team

P»
&

members.
FMEMEXTG—EIR
v

Compliance is an
essential prerequisite for
EHS excellence .

SR EHEHSSHYE R

v

Considering the capability
of your core team.

A BA Bk 53 BE 71

&8,

PSCI
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TEA BREAK %"%%fﬂ
15:00 - 15:15

Foi BT

Please take care of your own belongings.

" REEIE A EIE =G

Please go back to the session on time.
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SUPPLY CHAIN
INITIATIVE

Building responsible supply chains

A HIEHT/IBER

Regulation Monitoring/Tracking

Amy Wang F k35
Partner, 5k A\
ERM Shanghai Limited




AGENDA X 24X

1. Recent environmental regulation changes in China F [E 1T EA MR E LAY TS L
2. Business Implication XM B 2% 0
3. Regulation Change Monitoring/Tracking 3£l &V = BB BEFIE 3

4. Case Sharing {0 =



_— N

Bio, Amy Wang F 7k35

= ERM QS EIREUAN, EMIEHRNTR
= REBETXAKZEREIE+HCZIET W
= 23fFHSE JUR TERR
— 17 T T HSEZE &L
— 6FEEXEMNIHIEVAT T AKXHSEE S 25
= LA
— HSEE I AHFE et
— VNG ETE
— INE AT
- FmeE
— M&A FEFWIMERIRIFESE
= BREATN
— Amy.wang@erm.com
— +86 13524359892
— BT OXP)I4EE81350- 5% 32005
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What Happened in China smsxsssanss

IR ITEUAE 71 R

18.6 5 ¥

| N

IMEATBUE ST R IR

2335

* RMB 115.8{Z

MR ITBUAE T R &

13.7 %

TR E

* RMB 66.31Z

2N LR G IRHE ST -4
9.7 5%

TR E

* RMB 42.5{Z
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What Happened in China aossiepmssmss s

FRRHFLDE (2019F17E6RH)

1400
1200
1000
800
600
400

200

R PTEEREBEKES HREEREREKEN A -8 H# =8 KEREE
RLREHKERIRIERERAL T M B RA IR RR G+ REKE
SZEEZLT  EH. ME BR=. AE= 51570 SRS RILFEBELARLX
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IERIEER

IRNIE TS 4L 36 B = Priorities differ by region and include:

KETSEPHE Air emissions, particularly in three degraded airsheds

K522 R 58 Water pollution prevention and control

—_ N —

T 1T 5 B8 Soil contamination prevention and control
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LHMEILE
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> IBEEREN, flanEHEERERR
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X 40 M B9 25 1

1.
2. Business Implication XM B 2% 0
3.
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AGENDA X 24X

AR RIERTER

1.

2.

3. Regulation Change Monitoring/Tracking 3£l &k = BB BEFIE 3
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DEME Why?
- Corporate Policy and Procedure
AEINBIRMEFER
- Management System for continuous improvement

RFENHNEEEREX

Operational Compliance

ZEEEMHEX

Stakeholder expectation

A RF IR K

Business early engagement

BHAMTAN
Business strategy W &SRB EK...




Operational Plant Level T Z[E
perational Plant Level _L.] /=[E
What do you monitor?
F& | Topic Regulation Applicable Requirements Penalty Site
AR 1= B AR K b5 Requireme
nts
nE | BN PHEARSMEAS | CUEVEAMEMEFEESY YRRBE FBRERNEIR| cUmik
SEBTAE (201518 | REXMAEE ,musvﬂwa STEH TV E € ET@JWJZ— Tl ESH
i7),5#18% SHAESELTN\EHNEEE GE: 658 9, F ESHIE, HEEHEX
ERUSIMER) PAOIHLAERTS &Tﬁngﬁ—ﬂi SR
RHITIN, FHREFEGENTE. PTLANRITTSR, 38 | ehisd
Hep, SSHSRANYRE, BFEASS ngtﬂg HOETE | Hm, mxt
N A SRS, 55N, RIEL (A D e His 8
MR & EEETHREATFHIRE A, ;ggg ;ﬂ :;CJZ BUHFT L,
TARRSSRIBA | B 1% A SANEABREREL Enmrmbaies | oa
%1 (2018 1&1F) |, MEM B NIRSEE Y%‘éﬁ’ﬁ 7 TRy s o= S T HER
F225% AN K5 YHBER, ek, *REF BRSNS SEH
WS, #Lﬂﬂﬁﬁﬁ‘%ﬁf@@%@ﬁ%ﬂ (D) kiR
H%/E’\Jﬁﬁ@ﬁé—:\/z}ﬁo B M EHE B9 4R 13/ 8] FrHER e T EESAN
AEERT=F. ey O )
TSN FH R FIRE
ENESRAY;
(=) FiZBEHE
=R Eﬂaj(—w’im%
HER B ah ez & ak
E RIREIESINEG
(RIPEE SR AT
u%ﬁﬂMﬁ@Ew
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Operational Plant Level ] |

What do you monitor?
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Applicable Requirements
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HEETENZMAES DA A 55 AR KA TEAR 0

ISR ] IERENIEER TIMEFRAME BETRENE R MRS H = e
GOVERNED TITLE QF fEkENY A POSSIELE OUTCOMES FROM REGULATION BACKGROUND- AND- IMPLICATION
AREAS REGULATIONS INTERPRETATION
UNDER PUELIC
COMMENTS
TS HE FEFRIPSXTIER | ERENRET | <E2UaiOTRIHRITHITE > HE T VOCs M H H=:
CEEMAETMTE |2007%F4 8 HENMIE R, BESEHETMR. BEMAETHEERTE
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Non-Methane Hydrocarbon (NMHC) JEFRfR E 1R
EFWR T EPHEXHE
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w T ZE(EFHI/T 38-1999 i #r A AT 3 BRI SR Bk FRAEAL Y

w FEfEF HI/T 38-2017 AR RS 3E B fe R R BE IR FRHEAL

o I AeeE@ EENKTJUR, BEEFIZENRYIMEES BN
FRA R E .

r NIERRDBAAIEEEM T IRARPUER R R ERIEF RS E
RIHER, BRIAFREERAE K,

n I B7T¥E3NBREELZUBEYDHMRAE ==, Fi
TINEENRE, KBERARTRHEMAER

PSCI

W @PSCinitiative 178



KEEAT
R TIEKX

w ASIEET WEX E## TR E TSR £ -
—I A IAEIAE LI
XHZM AR EER A, ERtimiiEE —FAAN
Wil (2000 FRIzE, 2012%F %)
—M A IAEIAE LI
W T TOKS R ERA 4,000 m?;
o S RREE XKE
n FPIEMR RIEMETE

w RRFTE:
v ERRETNEGEEHTERES.

w BRAAT XMTEERNRE. R, THEWNTEE KT
BT E

w REMNBRTE EFT RIS ERA— R

PSCI YW @PSClnitiative 179



PSCI SUPPLIER CONFERENCE SEP 24-25 Y @PSCinitiative 180



Thank you 51157 !

PSClI SUPPLIER CONFERENCE SEP 24-25 Y @PSCinitiative



Building responsible supply chains
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Ken Sun
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Diagram from “Bad Medicine”

Nordea report.

Antibiotics entering the environment kill
off non-resistant bacteria, leaving only
‘resistant’ hacteria behind.

These remaining bacteria can then multiply
and pass on their resistance to others.

SOURCES
OFAMR

TIRS, LHRETHEHEST

PSCI

Y @PSCinitiative



= VAR

&=

o

The AMR B£EB & GSK &£

B ERENHZG QBN

|

DGz —, WAEBIFTI00K A R EA

3

= GSK 2AMRIVEXE
B2 £ R
= GSK gt R RE T N AR DA RAE IR ANIEZET, AU T ENEX,
FRZAA L MR s, TR RHA RGN RSEER T %
I REBENARHMAERER, 2018FEAHRE B OV R AN S P FIAL
i BT F AR E G E T RENES %, MHEEARNANHRENSEFSEX,
Vo B IR T L RE RIE N SE . KA ERMHARER RIS 7%, #2020
FRORD & P IR HBOS MRS (FSUE 4 520185 95 A0 )

AMR T\l EXEB AR 53
L ] . chwonallehinmon -
.’:og... @ Cipla === ©Ocna  [[Mylan
q m r' INDUSTRY

ALLIANCE iiLahCorp 3 MERCKC MARREK ) NOVARTIS
“ TEZO B
.‘ olsuka @ s (@ SHIONOGI

Y @PSClnitiative 5

PSCI



GSK BfR 5 EEEL

GSKItAZATT] RENE K
- #UE 2019: SERI A R IR fn L IMERFA AT S
- AUk 2021 ATE L) SAHRAMR BEER I A =4 AR

PSCI Y @PSClnitiative



GSK 4 RN ER IS

= GSK #TA RMRFEH245KGSK T Fl 2R By eH Ay, - 76 R T
-ﬁﬁmmﬁ%ﬁ%mﬁ&ﬁﬁiﬁﬁiﬂﬁﬁ,ﬁ&%ﬁ#%iﬁﬁmﬁﬂﬁ

MH T BERCES

EH T EEDHT
KA IEA 2 M SR WEIEAA &
KA TR A AMR Bt 58 48 3£ HEMUAR
EIK A IE R G AP A
+i . MK TS LH TR

i<

RIKRIFIR A

i E

BB _
L E B Sz
R

~

PSCI Y @PSCinitiative



REFEHINE NS TG T/

" SWHNERIIRP A RHFE

500 AT HtEH
ERE

L o e 32!

" TTEA R E T RKNTTEI R E: »

* TIRESEL TR H
" ROKANRRAES B ANIE

= BRI (SUSEbrEM) THETAR

EERER

IJ‘E*ﬁFﬁiiq
100,000 F/X

s MR AREZKIEIMAERRE, WE

NPARMKE, FAMEREI

100mg/L 13 N\ B 7K 40 3B 1% 3
= 10% T/ A
= 100f% &F

2%(10kg)
&=T%
B S

10mg/L HEA TR
K&

RAHAKE
(10042 #%5%): 0.1mg/L

BRI E R EBRBERI0%
PSCl

YW @PSCinitiative



GSK MA PR LI Fl A BRI

» e HERUERA PNEC (Predicted No Effect Concentration)
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" %\iiﬁ:ivﬂ%ﬁ T HAEE T ESINGEINRE (MIC) W PERMIRE, PNECs
:

= PNECqy, = B &M E/10

= PNEC,,c : Bengtsson-Palme et /2016 %X 5% 7 & WA A BRI HIRE.
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Building responsible supply chains

Closing Comments
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Quiz B = M7

. R85 SWR

Please Scan the QR Code to take the quiz (Chinese version only).

= WiXERBEEIAT, ERENMEEFLEEFRESHERIL A

Correct answers will be revealed right away, winners will be rewarded.
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VAR 15,}1,7

a) 5%
b) 10K

d) 20K

ATIOMKAE=RAIER, LATHRIIER
a) RTREHERE

c) REREMNIZE10L/min

LA R —TIASEEERPE AU RESK?
a) RBIEEYRFSIRE

b) IEERHFEF

C) I}:' mETﬁ)’J\/A

LATNERIASE TR SR 1 APIHY AR F ?

a) (ERETIEHISRRFRITIZES!

b) TR, J0UEE Iﬂlxﬁ‘ﬁl]fﬂ’lfmﬁzﬁﬁﬁ S,

o ETERESTRNEE, SRS E0WIRF R
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PEENEEEZ

5. R ANMFEFATERN, TRARMEMEEMRNSZUMNZEIMRO# MM FEARBREEERK?
a) ANO%4

c) AFEBEIKE
d) BERIHBEKF

. IRIBSKEEABBE NKEKBEARAE, UTRTEBHIBRELERERER]
a) 10mg/I
b) 5mg/I

. PIEPmaRIEE=Fh, JELIRH], B RZimiES ., EPETELEHNE:
a) BiRtIBYISERS
b) E2— APIQMIE
c) GMPEE
d) Eﬁﬁﬂi—l”l
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- BiAH, BEAR_4REERBEE

Please scan the QR Code to take the bilingual feedback survey before you leave.

- FRGNEERE, SHHEE

Please return your name badge. Thank you!
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CONTACT

. >4

pscinitiative.org info@pscinitiative.org

“ in 4

Annabel Buchan:

+55 (11) 94486 6315 PSCI @PSClnitiative

For more information about the PSCI please contact:

PSCI Secretariat
Carnstone Partners Ltd
Durham House
Durham House Street
London

WC2N 6HG

info@pscinitiative.org

+55(11) 94486 6315

About the Secretariat

Carnstone Partners Ltd is an independent management consultancy,
specialising in corporate responsibility and sustainability, with a long
track record in running industry groups.

carnstone
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