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U.S.-China Emergency Management Industry and Standards Webinar
July 28, 2020
8:30am — 12:00 pm (Beijinglocal time)

Location: Virtual platform — WebEx

8:30am — 8:45am Signing In
8:45am — 8:50am Introduction
* Xu Fang, China Representative, American National Standards
Institute (ANSI)
8:50am — 9:10am Welcome Remarks

= Carl B. Kress, Regional Director, East Asia and the Middle East,
North Africa, Europe and Eurasia, U.S. Trade and Development
Agency (USTDA)

= Tang Wanjin, Vice President, China National Institute of
Standardizations (CNIS)

9:10am — 9:40am Overview of China's Emergency Management and Standardization
Presenter: Mr. Qin Tingxin, Director of Public Safety Division, CNIS

9:40am — 10:10am Overview of U.S. Emergency Management Standardization
Presenter: Ms. Mary Mikolajewski, Technical Committee Manager,
ASTM International

10:10am — 10:20am Break and virtual networking

10:20am — 10:50am Case Study: Prevention of Hazardous Gas Leakage and Best Practices

for Operation and Maintenance
Presenter: Mr. Henry Yu, General Manager of China; Vice President of
Sales for the APACregion, Purafil



10:50am — 11:20am Case Study: Production Safety Application and Equipment
Presenter: Ms. Tian Lijuan, Engineer, Thermo Fisher Scientific

11:10am — 11:35am Case Study: Risk Assessment Standards for Urban Safety
Presenter: Mr. Zhang Chao, Assistant Researcher, CNIS

11:35am — 12:00pm Guided Discussion and Q&A
Opportunities and challenges: Industry perspective
Moderator: Xu Fang, China Representative, ANSI
= Zou lLiang — U.Protec
= Mark Ou—-3M
= Wallace Lee — Altec

12:00pm Adjourn
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Regional Director,
East Asia and the
Middle East, North
Africa, Europe and
Eurasia, U.S. Trade
and Development
Agency (USTDA)

Carl B. Kress is the Regional Director for USTDA's programs in the Middle East, North
Africa, Europe, Eurasia and East Asia. As Regional Director, Mr. Kress is responsible
for developing and implementing the USTDA economic development program
throughout these regions. He is also Co-Leader of two of USTDA's worldwide sector
teams, energy as well as for healthcare.

Before joining the agency in 2001, Mr. Kress held legal and legislative positions in
government and the private sector. His previous experience includes serving as
counsel at the U.S. International Trade Commission, as an attorney with the law firm
McDermott, Will & Emery where he focused on international trade matters, and on the
staffs of members of the U.S. Senate and House of Representatives.

Mr. Kress holds a B.A. degree from the University of California, Berkeley and also
received his law degree from the University of California, Los Angeles. He also holds
an LL.M. degree in German law from the University of Hamburg, Germany.
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Wanjin TANG GAI &)
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Vice President

China National Institute
of Standardization
(CNIS)

Dr. Tang is the researcher and the Vice President of China National Institute of
Standardization (CNIS). He is also the committee member and secretary-general of
National Technical Committee for Sustainable Urban Development Standardization
(SAC/TC567). In his major research field of quality management, he has completed
more than 20 scientific research projects supported by government funding, social
funds, industry and international cooperation progrommes. Dr. Tang has led the
establishment of the AQSIQ Center for Defective Product Management and the CNIS
Center for Customer Satisfaction Evaluation. He has published 8 books and 80
scientific and research papers, he was the recipient of the special government
allowances awarded by the State Council in 2010.

w4, WA, T ERENE R REIE K, SRR R R bR B R
14 (SACITC567) TP, FEFF RSB, SEREREZKL
R, EXRARBFEESTH . R H . TIA I E FE bR &1
T H SRR G20 0. H “E SR R R BB e S B ARGy R R [ AR i
AVHIF T ot 00 25 36 7 FE PP A0y 7 o B8, SR w80k . 2010 FEAZ
] 45 B R AR5 R T s



Tingxin Qin (EiEH)
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Director of Public Safety
Division, China National
Institute of
Standardization

Dr. Qin is the research fellow with China National Institute of Standardization (CNIS),
and he also acts as the Director of the Public Safety Division and he is in charge of
the standardization activities. In 2006, Dr. Qin started his career in CNIS as a
researcher and standardization expert in the field of public safety and standardization
strategy.

Dr. Qin also holds several other positions, such as the secretary-general of the
National Technical Committee of Basic Standardization in Public Security (SAC/TC
351), member of the Technical Committee of Security and Resilience (ISO/TC292),
academic leader in safety production for the municipal government of Beijing,
committee member of the Beijing Safety Science and Technology Committee. In his
area of expertise, Dr. Qin has led more than 10 national and industrial projects of
public safety and emergency management, and contributed to the development of 10
related national standards. His other achievements includes the publication of 20
research papers and academic books.
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Chao ZHANG (3Ki#2)

Dr. Zhang is an assistant researcher at the China National Institute of Standardization.
His areas of research interest include emergency management theory and
standardization, the techniques and standardization of risk analysis for urban safety.

He is the convener of the “SAC/TC 351/WG1 general standard of security and
resilience”. He is the registered technical expert for “Safety and Resilience” Technical
Committee (ISO/TC292), the Member of the "Risk Assessment Professional
Committee" at the Society of Science and Technology, standardization expert of the
China Standardization Innovation Strategic Alliance, and a distinguished researcher
of the Key Laboratory of "Safety Protection Technology and Risk Assessment" at the
the Ministry of Public Security. He has contributed to the development of 6 national
standards, undertook or participated in more than 10 national and provincial scientific
research projects, published 2 academic books, and more than 10 SCI/EI research
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Mary MIKOLAJEWSKI

In 2010, Mary Mikolajewski joined the Technical Committee Operations division of
ASTM International. In her role, she coordinates activities for multiple industries and
directs the operations and strategic initiatives related to the standards work of four
technical committees. She serves as staff support for the Committee on Technical
Committee Operations, a standing committee of the ASTM Board of Directors, which
oversees the maintenance of ASTM’s Regulations and various aspects of committee
operations.
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Manager, Technical
Committee Operations,
ASTM International
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General Manager, China
Vice President, Sales in
APAC region

Purafil

Graduated from Nankai University, Henry has nearly 20 years of experience in the air
purification industry. He has rich and practice experience in petroleum and
petrochemical, gas turbine, automotive, microelectronics, municipal and commercial
applications.
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Lijuan TIAN (HETHR)

Tian is an Application Engineer at Thermo Fisher Scientific. She has rich experience
in the application and development of professional spectrometer products and
technical training. She has expertise in portable spectroscopy technology and its
application in the fields of security and food safety to achieve rapid on-site detection
of dangerous chemicals substances. As a technical expert, she has repeatedly
supported and participated in major event detection projects related to users such as
public security, customs, environmental protection and food and drug administration.
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Representative,
American National
Standards Institute,
China Office

Xu Fang has been working with American National Standards Institute (ANSI) as the
Representative of ANSI China Office since 2012. In this position, he has primary
responsibility for overall liaison of ANSI's activities with Chinese government
agencies, standard development organizations and various industry groups.

Prior to working with ANSI, Mr. Xu served for American Forest & Paper (AF&PA)
China Office as the main contact point for US government, industry and Chinese
government for all of aspect of AF&PA China Program. As the representative of US
forest industry, he worked with Chinese Ministry of Housing and Urban Rural
Development (MoHURD) and State Administration of Forestry on developing and
revising a serial of codes and standards pertaining to design, construction and
inspection of wood constructions. He has made numerous presentations among
Chinese developers, design professionals, importers and consumers and introduced
applications of US wood products. Prior to joining in AF&PA, Mr. Xu worked with an
engineering firm as the Chief Structural Engineer for more than 13 years. Mr. Xu
holds his Bachelor of Engineering degree from Tongji University.
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KEYNOTE SPEAKER

Carl B. Kress
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Regional Director, East Asia and the Middle East, North Africa, Europe and Eurasia,
U.S. Trade and Development Agency (USTDA)
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Wanjin TANG
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Vice President
China National Institute of Standardization (CNIS)
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Emergency Management Services Standards

U.S.—China Emergency Management Industry and Standards Webinar
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Helping Our World Work

Better

12,800+
ASTM standards
operate globally

They improve the
lives of millions
every day

Universal Equality of Opportunity

Operating Globally

— ASTM is one of the world's largest Standards
Developing Organizations, with global reach
and influence

— Working across political, cultural and
geographic borders

— Trusted for market relevance
and technical quality

~ The choice for many global industries
~ within and outside the US
ASTM has an office in Beijing
~ AMOU with SAC,
- And Cooperative Agreements with CNIS and SIS

ASTM has 110+
Memoranda of
Understanding with
national and regional
standards bodies

ASTM Technical Committees

Ay

ul

Collaborative

Consensus participation in a
transparent process; open to
anyone, anywhere

~ Stakeholders are businesses of all
sizes, producers, governments, labs,
universities, and consumers; we build
on the members’ expertise

— Technical Committees: develop and
manage standards, engage and liaise
with other stakeholders, support
development of strategy

— Technical experts

Wide range of topics and uses

Serving over 90 industry sectors from
traditional to cutting edge

Dynamic Information

Responding to new challenges,
new technology, new markets

decide what standards are needed

+ content

Standards are voluntary and global:

~ 8,400+ ciations by more than 75 nations
worldwide

~ The choice of many global industries;
50+9% sales outside US

Q 30,000 volunteer members £ 2 148 main committees
from 158 nations & 2,000+ subcommittees

N participating in ASTM

New standards in 16-18 months,
revisions in 6-8 months.

— Mandatory review every 5 years

— On-line membership tools
(networking, web conferencing,
balloting and drafting) and
information access.

In 2019:

159 New

1934 Revised
12,800+ standards

Technical Committee Structure

Main Committee

Technical Committees

Address specific industry subjects

Importance of Standards

Roles of Standards
— Fundamental building blocks for:
product development
Establishes consistent protocols—

WTO TBT- International Standards

— Identifies six principles by
which international standards
are developed

universally understood and adopted — _ |nternational standards have special status
(o) under WTO rules
Ensures safety, quality,
and reliability
Consumer confidence (or not)
Helps international trade
Market access (or not)

Subcommittees
Address subsets of specialized
subject matter

Subcommittee Subcommittee Subcommittee
.01 .02 3
Task Group Task Group
1 2

~ Regulations based on international standards
are presumed not to create unnecessary

obstacles to international trade

~ International standards developed according
to the WTO TBT Agreement promote trade
and public-private cooperation

Task Groups

Organized by subcommittees:
standards get drafted, revised,
and developed at this level
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ASTM International Standards

ASTM International standards development brings together
the public and private sector to solve technical problems.
Our international standards:
Support Government Regulations
- Today, there are more than 8,400 citations of ASTM
International standards as references in regulations, normative
standards, adoptions, and as the basis of national standards in
over 120 countries — including several Asian economies
- These standards address a range of products: raw materials,
toys, infrastructure/construction products, medical devices,
environmental aspects of air, soil and water, robotics, the
ion of additive mar g technology, and UAS

Advance Public Policy Objectives
- ASTM embraces international principles to develop standards
that enable trade, underpin good business regulation, promote
private-public collaboration, and improve the integrity of
products and materials on a worldwide basis

ASTM Has Several Related EMS TCs

Conventional EMS

ASTM Technical Committee F30 on  ASTM Technical Committee F32 on

Emergency Medical Services

— 35+ years developing standards

~ Over 50 standards
~ EMS Equipment

Personnel, Training, Education

‘Communications
Organization/Management

ASTM also has new technical committees addressing

new aspects of EMS.

Search and Rescue
— 30+ years developing standards
~ Over 60 standards
— Equipment, Testing, Maintenance
Management and Operations
Personnel, Training, Education

F38 Unmanned Aircraft Systems

Quick facts:
Formed: 2003,
memorandum
agreement with FAA

— Current Membership:
480+ members (30
regulators), 25 nations
Standards: 25 approved;
20+ in development

Subcommittees:

F38.01 Airworthin:
- Hardware oriented

~ Safe design, construction, test,
modification, & inspection of the
individual component, aircraft,
or system

F38.02 Flight Operations
— Procedure oriented

Safe employment of the system within
the aviation environment among other
aircraft & systems

F38.03 Personnel
~ Individual, Crew and Organization Oriented

~ Safe practices by the individuals and teams
responsible for employing the system

Global Representation

Australia Ireland Federation
B

gium
Brazil

Bulgaria Japan

Canada  Republ

China Netherlands
New Zealand Emirates

Denmark
France No
Germany

udi Arabia
Singapore

lovenia
f Korea witzerland
United Arab

ay United Kingdom
United States

F38 Unmanned Aircraft Systems

Key Standards:
F3442/F3442M-2020
Specification for Detect and Avoid System
Performance Requirements
F3389-2020
Test Method for Assessing the Safety of
Small Unmanned Aircraft Impacts
F3411-19
UAS Remote ID and Tracking -
F3266-18
Standard Guide for Training for Remote Pilot
in Command of Unmanned Aircraft Systems
(UAS) Endorsement
F3379-20
Guide for Training for Public Safety Remote -
Pilot of Unmanned Aircraft Systems (UAS)
Endorsement. (Just Published)

—

Under Development

WK62669
Detect and Avoid Test Methods
WK63418

Specification for Service Provided
under UAS Traffic Management
(UTM)

WK65042

Guide for Operations Over People

Areas Include:
Design & Construction
Design & Command
Design & Performance
Production Acceptance
QA

Batteries
Fixed Wing & VTOL

Safely Bound Flight Behavior
Software Dependability
Registration & Marking

E54 Homeland Security Applications

Quick facts:

Formed: 2003
— Current Membership:

400+ from 12 nations
— Standards: 63 approved;

77 in development
Subcommittees:
E54.01 CBRNE Sensors and Detectors
E54.02 Emergency Preparedness, Training
and Procedures
E54.03 Decontamination
E54.04 Personal Protective Equipment (PPE)
E54.05 Building and Infrastructure Protection
E54.06 Electronic Security Systems
E54.07 Operational Equipment
E54.08 Response Robots

Key Stakeholders
Dept. of Commerce
Dept. of Homeland
Security

Dept. of Justice

US Army
Chesapeake Testing

NIOSH / NPPTL
NIST

E54 Homeland Security Applications

Key Standards:
E2601-15
Standard Practice for

Under Development
WK68829
Guide for Community

Response
E2842-14

Standard Guide for
Credentialing for Access to
an Incident or Event Site
E2915-13

Standard Guide for
Emergency Operations
Center (EOC) Management
E2951-13

Standard Guide for
Community Emergency
Preparedness for Persons
with Disabilities

- E54.09

Planning for
Buildings and
Infrastructure Systems

Suite of Standards on
Response Robots and
Aerials

wl
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E54.09 Response Robots

Aerial Response Robots — Test Methods Under Development

Safety: Impact forces; lights & sounds; prop
guards, sense & avoid; lost power behaviors;
lost communication behaviors; lost GPS
behaviors
Situational Awareness: Point & Zoom
Cameras; Inspect Planar Targets; Inspect
Spiral Targets; Inspect Omnidirectional
Targets; Search Wide Areas; Map Wide
Areas; Navigate and Map Hallway Labyrinths
Operation: Pre-flight Readiness Assessment &
Launch & Recovery Procedures
Sensing

4l Image Acuity; Dynamic Range, Color Acuity

hermal: Image Acuity; Dynamic Range

Latency of Video, Audio and Control
Audio Speech Aciity

Radio Communications: Line of Sight,
Non-Line of Sight, Attenuated Range;
Interference Range

Energy / Power: Endurance Range

(with & w/out payload); Dwell Time
Maneuvering: Follow Lines While in

Up & Down Range Orientation; Orbit

a Point; Precision Landing; Negotiate
through Wires, Pass through

Windows and Slalom Obstacles

Logistics: Configuration Identification;
Packaging for Urban Search & Rescue
Equipment

Guides: Aerial Response Robot Purchasing;
Response Robot Training; Response Robot
test apparatuses

UAS Public Safety JWG: Overview

Overview
— Formed: 2017
- JWG Members
— UAS Experts
~ Training Providers
— Public Safety personnel

=t

Experts Represented

— NFPA2400

F38 Unmanned Aircraft
Systems

F54 Homeland Security
Applications

— F32 Search and Rescue

Objectives

Identify key public safety

UAS operations

~ Prioritize operations for

industry need

Develop Consistent scenario
structure for ease of
personnel execution and

acceptance

— Develop Standard Use-case

scenarios

UAS Public Safety JWG: Overview

Areas of focus
Accident Reconstruction Mapping
Search and Rescue (SAR)
~ Various environments and events
— Hazardous Chemicals / Hazmat

~ Fire-fighting

— Record Keeping / Reporting

Structural Fire Response

— Operational Requirements

~ Terminology

— Wildfire Response

~ Tactical Operations

~ Payload Delivery

- Building Safety & Damage Assessment
— Closed Structure SAR

— Professional Qualifications

Safety Management Systems e ot

~ Operational Plan —

ASTM Contact Information

China Office Questions
HU Yanan

Committee Operatio
Mary Mikolajewski
Manager, Technica
Tel: +1.610.832.9

Tel: +86.10.5109.6033 | nhu@astm.org

ASTM INTERNATIONAL
Helping our world work better

Thank you

www.astm.org
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Emergency Gas Scrubber

FKZE Henry Yu

BHE RHERDH & PEARSEE
VP Sales APAC, Purafil & General Manager, Purafil China

Filtration Group’

Making the Wortd Safer, Haalthiar & More Productive
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The EGS

SASHRNSAERS (EGS) XA

Chlorine - Emergency Gas Scrubber Case Study

o purafil

Accidental Chlorine Release
— Iifs 5 SURE At R R e B K 298 22 B S EEl (Ref. AWWA RMP)

Impact area from

eyl Grom AWWA
Draft RMF Guidanee)

o
z
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-} Olynpia Village Resbre

El.!quil

Dangers of a Chlorine Release
ASHEN

IDLH (37 BNBLRN 4 A FIBERR) MREE 2 10ppm.

-+ RIKIEE 0. 3ppm
- XIEREERIM Tppm

- SLENEHR 20ppm

- AR 100ppm
+ MEDEE 1000ppm

EfRER R, SRERBERIAEI300, 000ppm
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Chlorine- Emergency Gas Scrubber Case Study
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Chlorine- Emergency Gas Scrubber Case Study
ASHRNISREEN (80
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The Clean Air Act
EEFRE (PN -EFRESEE

- ERTHREAE YRR
- MREEYFEMERRIAGHRSE, EEBLASHE
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Purafil Dry Accidental Chlorine Release Mitigation Solution
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The EGS

Purafil Emergency Gas Scrubber History
T (EREZFSEERNSMERS (EGS) HE

T YFERAERICESKRRNE RS

Purafil Dry Emergency Gas Scrubbing System

19914,
19914,
19934,
19964,
20024,
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* purafil

Purafil Dry-Scrubbing Media
TR YFESHEREBHSR

Ll Tt BfrERSE
cso #|K, —fiLH
Chlorosorb s
Chlorosorb Ultra a5
Qdorcarb Ultra Hits
Puracarb fR, ZHILH HiES
Puracarb AM 8 B
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o purdfil

Media Life Testing
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Emergency Gas Scrubber

TR TFHEEREFSERRAERE

The EGS

FEEGSREE V.S, REHBVERS

Wet Versus Dry Scrubbing

IR BF
= P_ulf.:_fil . . P_urr.:_fil | .
Wet Scrubbing Wet Versus Dry Scrubbing
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Wet Versus Dry Scrubbing
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Transform Wet To Dry Scrubbing
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Purafil Emergency Gas Scrubber Application

TN FEEREFSERBNSLERSNA

Ak@peen. alibaba.com

RE AR

BT, Folm. Bk, RE

RE N AL
ABKLE, BN, REEE. EE

Purafil Emergency Gas Scrubber Summary
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About Purafil
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Filtration Group
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About Purafil 1 ¥ASN
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Across A Variety Of Markets
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* ISA: FE#EHR — Technical Committee S71
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Purafil Dry Gas Phase Media
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Case Study Sharing
Best practices for Handling of Hazardous Chemical Gas Leakage
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General Manager, China
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Chlorine Leakage Emergency
Treatment System (EGS)

purafil

Filtration Group®




The leak of a ton of chlorine gas tank spreads to the area within 8

kilometers radius (Ref. AWWA RMP)
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Toxicity of chlorine

« The IDLH (immediately threatening life and public health)
concentration is 10 ppm.

= QOdor threshold — 0.3ppm

Irritating to eyes — 1ppm

Cough - 20ppm

May be fatal — 100ppm

Immediately death — 1000ppm

In a leakage accident, the concentration may reach
300,000 ppm.
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Case Study —Chlorine emergency responses

* In October 2000, the Moccasin Bend Wastewater Treatment Plant (MBWWTP) in
Chattanooga (Tennessee) started the chlorine reservoir renovation project. A
chlorine emergency gas processor (EGS) occurred in April 2001

= When the system alarms, it can be activated and can absorb 2,000 pounds (900
kg) of chlorine.
= The chlorine concentration sensor is installed in the filter house with a
measurement accuracy of 1 ppm. If it exceeds, the alarm will be activated and
the EGS device will be activated to prevent chlorine leakage from the plant.
 Risk management plan:

= The first level plan: within 2.6 miles (4KM) of the accident site of the chlorine gas
leak, it may affect 33,630 people in Marion and Hamilton counties.

= The second level plan: within 1.2 miles (2KM) of the accident site of the chlorine
leak, it may affect approximately 3,230 people in Marion and Hamilton counties.

* In 2004, experts simulated the chlorine leakage environment in the area and
conducted targeted emergency drills.

@
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Case Study —Chlorine emergency responses

* In October 2009, when factory workers tried to shut off a pipeline connecting an empty to full
chlorine tank, a chlorine leak occurred.

= The blocks around the plant, a golf course and a radio station were evacuated in an emergency.

= Emergency workers reported that up to one ton of chlorine leaked from the factory. The worker who
caused the accident escaped with only minor injuries.

« Factory officials confirmed afterwards that the Purafil EGS system installed 9 years ago was
activated immediately after the disaster and completely removed the chlorine gas leaking from the
one ton canister.

= After confirming that the chlorine leak was effectively treated, the plant resumed operation, the
evacuation was cancelled, and the block was reopened. The accident was quickly dealt with within
an hour. Subsequent sampling and analysis of the filter material showed that after this chlorine leak,
the filter material in the EGS still had a margin of more than 10%.

Purafil's EGS system successfully completely dealt with the leaked chlorine gas, the same as our
design. Within a week, the customer purchased the filter material again and completed the filling.
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US Environmental Protection Agency (EPA) — Clean Air Act

« Suitable for any place with hazardous substances

« [f the content of toxic substances exceeds the
published limit, the operator must register with the

relevant authority. [ref; f ari /) g 0"
= CI2 threshold is 2,500 pounds [ ((IT’ Gh ‘m A
= The SO2 threshold is 5,000 pounds '
= The NH3 threshold is 10,000 pounds C/-’rﬁ"r f ag

 Operators must develop risk management plans /_ (f ((, C o

(RMPs)
= Implement preventive policies gi;’;;;’j,gjﬁf{};ﬁ‘pgﬂ
= Product safety report Stﬁ?ﬂxﬁﬁgzﬁzﬁ

By Christopher Marlowe

= Provide external emergency plan

» The UFC fire protection regulations stipulate that in the ik
event of a leak or accident, all chlorine chemicals in the
unit's largest chlorine storage tank must be processed
within 30 minutes.

Filtration Group®
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Dry filter device to meets UFC fire regulations

a

Company Confidential

Chlorine Gas i

Detector

Filter Tank

Blowing
Unit

The device includes:
= Filter tank, blower, chlorine gas detector
The filter material has up to 15% chlorine
absorption capacity
= Filter life monitoring
= The filter material will not degrade
= The reacted filter material can be directly
landfilled
When leakage occurs, the filter material in the
system will gradually react from front to back, and
the gas/liquid diffusion will not be hindered
Designed to meet the maximum leakage situation
= The initial instantaneous amount of chlorine:
400 Ibs/min; the rest evaporates at 80 lbs/min
= The design is designed to be able to absorb
the maximum single storage or usage (such
as a typical 1-ton system)
Less than 5ppb emissions, far better than the
requirements of regulations

% purafil

Filtration Group®



Emergency treatment system for dangerous
chemical gas leakage

purafil
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The history of the Purafil hazardous chemical gas
treatment system (EGS)

In 1991, design research and development, feasibility test, and start to promote in the market

In 1991, the first processing device (150 pounds) was installed

In 1993, the first 1 ton plant was successfully launched in Tennessee, USA

In 1996, when 6 systems were used in Detroit, the technology was widely accepted by the
industry

In 2002, the first American overseas installation was put into use in Melbourne, Australia

In 2005, successfully launched the first 1 ton dry ammonia removal treatment system
* In 2009, the first 3-ton device was put into use in Tennessee, USA
So far, more than 250 systems are in operation worldwide
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Purafil dry gas phase purification filter product

Chemical filter products Targeted poisonous chemicals/gas
CSO Chlorine, sulfur dioxide
Chlorosorb Chlorine
Chlorosorb Ultra Chlorine
Odorcarb Ultra Hydrogen sulfide
Puracarb Chlorine, sulfur dioxide, hydrogen sulfide
Puracarb AM Ammonia, amine

* The filter material is non-toxic and harmless, and
the reacted filter material can be directly landfilled

* Wide applicable temperature (50C to 520C)

« 3400C spontaneous combustion test
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Purafil Media Life Analysis (MLA)

o Purafil filter media can show the
remaining active ingredients
through laboratory chemical
analysis

 Through the used time, the
remaining filter life can be
estimated

 Can help customers predict the
filter replacement time.

12 Company Confidential

purdfil
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MEDIA CERTIFICATE OF ANALYSIS FOR SERIAL # 102-4704.EGS

Co. Name: City ~" N E:::" 8/30/2017
. Ric. .
Attn: richard... ando.net Unit Type: FOC1 Vessel & Ladder/Platform

Room/Area: Chlorine Storage Bldg.

Results/Projections

Bed 1 Bed 2 Bed 3 Bed 4
Media Type: Chlorosorb 11 Chlorosorb 11 Chlorosorb |1 Chlorosorb 11
Sample ID: 1 2 3 4
Date Filled: 1/1/2002 1/1/2002 1/1/2002 1/1/2002
Date Sampled: 7/20/12017 7/20/2017 7/20/2017 7/120/2017
Time in Service: 187 months 187 months 187 months 187 months
Moisture: NiA% NIA% NiA% N/B%
Activity: 4.0 Na28203 4.0 Na25203 4.0 Na25203 4.0 Na25203
+Chemistry Left: 100% 100% 100% 100%
*See EGS Notes *EGS Note *EGS Note *EGS Note *EGS Note
Reanalysis Date: 10/18/2017 10/18/2017 10/18/2017 10/18/2017
100%
Good
75%
Goog | REPIaCE!
50%
Replace!
25%
Caution Zone tePIace!
lWaming Zone 0%
100% Remaining 100% Remaining 100% Remaining 100% Remaining

+Media Life and Replacement projections are estimates only and are not guaranteed. Report Format Modified
6/25/2017

s purafil

Filtration Group®




Hazardous chemical gas leakage treatment device

Chlorine Gag™t
Detector

Filter Tank

Blowing
Unit

FRP Aluminum

L= purdfil
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o Filtration Group®
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Dry EGS system v.s. Wet lye treatment
system

purafil

Filtration Group®
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Wet lye treatment system

Maintenance of wet lye system

« NaOH is a dangerous material (strongly corrosive)
= During operation, you need to wear a mask and
protective clothing
= Discarded or degraded lye should be treated as
hazardous waste
« NaOH solution circulation system includes pumps, fans,
level gauges, etc.
= Pumps, valves, pipe fittings are prone to leakage
e The chemical properties of NaOH lye will decrease over
time
= RedNaOH + CO2 >> NaHCO3
= uce NaOH strength
= NaHCO3 will be present on the inner surface
= NaHCO3 has very low solubility and must be
removed mechanically or chemically
The concentration of discharged chlorine gas is 1-5ppm

Company Confidential

Filtration Group®
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Dry EGS system vs. Wet lye treatment system

» From the perspective of equipment complexity

= Wet filtration equipment includes pumps, fans, level gauges and many other
components

= There is only one moving part of the fan in the dry filter equipment

* From the perspective of ease of maintenance

= Wet filtration equipment requires hazardous materials as a key factor to achieve high
efficiency

= The dry method hardly needs any maintenance, and the filter material is also non-toxic
and harmless
» From the efficiency of the processing system
= Under the design load, the toxic gas concentration after wet treatment is 1-5ppm

= Under any load, the concentration of toxic gas emitted by Purafil's dry filtration treatment
is less than 5ppb
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Dry EGS system vs. Wet lye treatment system

Purafil EGS Wet lye treatment
system _,$300,000
0 $250,000 —~

Test system type Test with deep Full scale 1 ton ﬁ $200,000 //
. . . . . >
groove filter washing liquid filter £ SI50000 |~
Test the filter at the 800 Ib/min 19-99 lb/min 2 $100,000
maximum initial loading 3 950,000
rate of chlorine $0 ‘ ‘ ‘ ‘
Maximum chlorine 0+5ppb 2,200 ppb 0 > 10 L2
emission concentration — Wet —Dry Years
Test limits N/A The large amount of
released chlorine vapor Economic benefit comparison
cannot be directly
loaded on the test
scrubber Initial investment  After 20 years
Wet Lye $100K $265K
Performance comparison Purafil EGS  $120K $127K

Filtration Group®
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				wet		dry				Wet		Dry

				$100,000		$120,000		0		$100,000		$120,000

				$8,280		$80		1		$108,280		$120,080

				$8,280		$80		2		$116,560		$120,160

				$8,280		$80		3		$124,840		$120,240

				$8,280		$80		4		$133,120		$120,320

				$8,280		$80		5		$141,400		$120,400

				$8,280		$80		6		$149,680		$120,480

				$8,280		$80		7		$157,960		$120,560

				$8,280		$80		8		$166,240		$120,640

				$8,280		$80		9		$174,520		$120,720

				$8,280		$80		10		$182,800		$120,800

				$8,280		$3,080		11		$191,080		$123,880

				$8,280		$80		12		$199,360		$123,960

				$8,280		$80		13		$207,640		$124,040

				$8,280		$80		14		$215,920		$124,120

				$8,280		$80		15		$224,200		$124,200

				$8,280		$80		16		$232,480		$124,280

				$8,280		$80		17		$240,760		$124,360

				$8,280		$80		18		$249,040		$124,440

				$8,280		$80		19		$257,320		$124,520

				$8,280		$80		20		$265,600		$124,600
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20 Year Cost
Wet:  $265K
Dry:   $127K

Initial  Cost
Wet:  $100K
Dry:   $120K

Wet

Dry

Years

Cumulative Cost

Wet vs. Dry Scrubbers
Twenty Year Econonmic Comparison
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Wet

Dry

Years

Cumulative Cost

Wet vs. Dry Scrubbers
Twenty Year Econonmic Comparison
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Purafil modified wet processing system - Cross flow
scrubber

 Requires 17,250 Ibs (7,824 kg)
Chlorosorb Ultra media (15% removal
capacity).

» 387 cubic feet required, 8.5x 7 x 6.5
feet

* 2 packed beds of filter material with 1
inch inlet and outlet area

» Existing pipelines, tanks, fans, etc.
can be used.
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Purafil modified wet processing system — Conclusion

 |n addition to a variety of toxic and harmful gases, chlorine, hydrogen sulfide,
ammonia, sulfur dioxide, etc.

» Designed to be extremely resistant to load impact
e System maintenance

 Visually display the service life of the filter material
» The used filter material can be directly landfilled

» More than 250 systems are already in operation worldwide
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About Purafil

purafil

Filtration Group®




Purafil — the global leader in the gas filtration industry.
Founded in 1969, with operations in 72 countries

Chemical filter media and filter life analysis

» Dangerous chemical gas leakage treatment system
 Air purification equipment

» Environmental corrosion analysis and report
 Circuit board failure analysis

« Environmental monitoring instrument and test piece

» Comprehensive technical solutions

-

<= purdfil

:
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Purafil maintains ISO 9001
quality management system certification

Purafil’s quality system manual clearly states:
 Technical indicators of filter media
 Test methods for quality inspection and control
 Test instrument calibration steps
 The format of the product quality inspection report

More than 30 ISO procedures cover the selection and preparation of raw
materials, production processes, QA/QC testing and product packaging.
 Moisture content
 Chemical modifier content
 Bulk density

&5 @
asi o 't
2 purdfi
Lty 3
A
5 Filtration Group®
22 Company Confidential .




We provide more than 20,000 tests and analyses every year, and the analysis
report uses 12 languages to ensure that customers’ air purification requirements
meet the most stringent environmental protection standards

U.S. headquarters:

» Detect the type and quantity of toxic gases in the air

» For toxic and harmful gases in the air, evaluate the
adsorption capacity and life of the filter material

China operations:

* Inorder to meet the continuous growth of the Chinese
market and quickly respond to market demand, new
laboratories and manufacturing facilities are added in
China.

Product development cooperation:
» Actively seek technical cooperation with scientific
research units and original equipment manufacturers

Filtration Group®

o
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The principle of Purafil gas filtration

» Physical adsorption — pollutants entering the pores of the filter material and
are adsorbed on the surface of the filter material
= Adsorption occurs on the surface of the filter material
= Generally, the filter material with the larger specific surface area adsorbs
more pollutants
= Reversible adsorption process, there is the possibility of secondary
pollution
» Chemical adsorption-chemical reaction between pollutants and filter
media
= Special chemical formula, irreversible process
= The gaseous pollutants are converted into harmless substances and
kept inside the filter material to prevent secondary pollution

Purafil's filtration uses chemical adsorption to effectively remove harmful
substances in the gas.

* High efficiency, large capacity, long service life
 Eliminate secondary pollution
o Filter life can be monitored and predictable

Filtration Group®

24 Company Confidential



“We are committed to creating the best
air purification products in orderto
provide our customers with better /
qguality of life and business." -

<2 purdfil

Filtration Group®
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+ Standard-API-570-Piping Inspection Code #ill m(!)

+ Standard-API-510-Pressure Vessel Inspection Code /1% 818l
dard-API ge Tank Code figEE RN
+ Recommended Practice-API RP-578-Material Verification Program-MVP/PMI # %l it %
- Recommended Practice-API 571 - HF Corrosion in CS Pipes ( REs, Cr+ Cu+ Ni =/< 0.15% ) ¥l RK TR S MEEE
* Recommended Practice-API 939-C-Guidelines for Avoiding Sulfidation ( Low Si < 0.10%) &AL

- BRNXAKTUHNWTRERE
+/ ATC - API 578 PMI Certification Training Course
+/ AIM- Asset Integrity Management
+/ MI-Mechanical Integrity Requires, “ Data Management” Software
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Fire Emergency and Detection Technology Solutions

Chemical analysis site and safety
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Emergency Rescue for Major Accidents

Chemical Port storage and Transportation Chemical Radiation
production transportation and logistics Resistance/ pollution
Fire accident Explosion Leak accident Emergency Nuclear accident
accident

B Increasing demand for industrial products. Natural and human-caused

incidents, leakage, fire explosion accidents continue to occur in production, Clell ,
storage, and transportation sectors. r . ' accidents are
only professional highly concealed
m Various types of hazardous chemicals. It is impossible for firefighting rescue and efficient and harmful, which
commanders to analyze physical and chemical properties and disp | equipment can make require high-end
measures of each type of hazardous chemicals. Only through scientifi rescue fast and emergency rescue
technological means. effective. technology.

c ThermoFisher
SCIENTIFIC



——Timely analysis of toxic, harmful, flammable and explosive substances o

Onsite Detection —Determine the type and distribution of pollutants and the limits of the polluted f:.., ,
surrounding environment 2 —

 Is the prerequisite for emergency rescue work

 Is the key to the success of accident handling

v" Choose the right decontaminant and fire extinguishing agent

v' Perform targeted personal protection for firefighters involved
in rescue

v" Determine the disaster response plan to provide strong
support for follow-up rescue operations

v" Conducive to grasp the initiative of emergency rescue, and

ultimately control and eliminate the danger

—
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The basic requirements of the accident scene inspection:

» Accuracy - hHgh reliability of the detection method, accurate
analysis and judgment of hazardous substances

» Rapid - Fast-provided analysis results in a very short time
onsite

e Convenience — Convenient means of detection and
operation

» Sensitivity — Low detection concentration




Onsite Portable Detection Technology Solutions

Fully assist fire protection
to improve on-site emergency
detection capabilities

— Ready to use and analyze

— Analysis-robust, compact and portable

Portable

analysis — Easy to use; accurate results _ Detection
' Solution




Solid and Liquid Detection Solutions

Technical Principles

is a vibrational
with high sensitivity and high characteristics.
is another
spectrum analysis technique based on vibrational

spectroscopy. Infrared and Raman spectrometers quickly collect
the spectrum of chemical samples and match them with a
database of known materials to identify the type and composition
of substances.

Technical Characteristics

Raman spectroscopy

e (ood at analyzing liquid, semi-solid, white or light-
colored solid

Non-contact scanning, which can penetrate
transparent containers to avoid direct contact with
potentially dangerous unknown substances

Non-destructive scanning to protect the safety of

operators and save physical evidence

infrared spectra

It can get good analysis results for solid powder,
granules and non-aqueous liquids It is extremely
effective in identifying various colored substances and is
not affected by the fluorescence of substances Suitable
for heat sensitive materials and dark flammable and
explosive materials




Detection Technology for Solid and Liquid

Thermo Scientific ™

Gemini

Handheld (Raman) chemical Handheld (Raman and infrared combo) analyzer  fEE1 a8 o 800 e el sy o

substance identification equipment identification equipment

Quickly and accurately capture unknown

chemical types on site

Intuitively and clearly understand the level of
chemical hazard

Quick access to protective equipment, fire
protection information and first aid measures, etc.



Solid and Liquid Detection Solutions

Advantage and Characteristics

Built-in huge database and reliable algorithm, 12,650 types of Raman spectrum
m 11,500 types of infrared spectrum database, including:
e Hazardous Chemicals

 Industrial raw materials

« Explosive

« Chemical warfare agent

« Laboratory reagents, etc.

m Designed for on-site use:
« Lightweight, compact and portable
« Waterproof, dustproof and shockproof
tested by MIL-STD-810G and IP67
« No sample preparation, simple operation, concise results

B Provide comprehensive information quickly:
« Get chemical substance name

« NFPA 704

« Protective equipment fire protection information
and first aid measures guidance information



Solid and Liquid Detection Solution — Scenarios

W Daily supervision and management; emergency on-site disposal of major hazards

Chemical Check and confirm the production and storage
Production of chemicals, and carry out safe classification
and placement
Port and Detection of substances at the chemical fire or

explosion sites to determine the cause and
scope of the accident

Transporting

B Emergency on-site handling for sudden traffic accidents, attacks
and leakage of hazardous chemicals

ThermoFisher
SCIENTIFIC



Other Scenarios and Case Study

Tianjin 8-12
Fire and explosion accident in
hazardous chemical warehouse

The warehouse stores a variety of dangerous chemical goods, and the chemical
substances on the scene exploded and continuously leaked and spreaded

A large number of white solid substances scattered after the explosion were
found at the scene of the accident, and the results of Raman and infrared
detection showed that they were different chemical substances: Potassium
nitrate, potassium cyanide, calcium carbide, trichloroisocyanuric acid, sugar,
caffeine, etc.

Infer the cause and scope of the explosion based on the results of the
investigation and determine the disposal plan

ThermoFisher
SCIENTIFIC




Other Scenario and Case Study

Traffic-related fire accident

On February 2, 2018, a traffic accident occurred on
Nanjing West Road, Shanghai, and the van caught
fire.

An iron drum containing an unknown liquid was
found in the car. The result was detected by a
handheld infrared chemical substance identification
instrument on the spot. The result showed that it was
dichloroethane, which is highly flammable and toxic
by inhalation.

| miEm001 - 1348050

e b WS i+ i i '
ﬁ Bedlin « Inaddition, gasoline was detected in plastic bottles.

These flammable substances became the cause of
fire in the car.
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Gas Detection Technology - Infrared Gas Camera

Technical principle:

Using mid-infrared band between 3.2-3.4 [, it is very sensitive to flammable gas
components such as oil and natural gas

The leaked gas has a different background temperature from the environment

The spectral band of the EyeCGas camera is consistent with the spectrum
emitted by the leaking gas

Advantages:

Real-time video camera to directly locate the leak

Can observe gas leakage from a distance

High sensitivity, low temperature thermal imaging

Various organic volatile gas detection, VOCs (such as methane, butane, etc.)
Obtained certification for use in hazardous areas

Application: Check for flammable gas leaks, discover leaks and prevent explosion
accidents

15 SCIENTIFIC



Gas Detection Technology - Infrared Gas Camera

Leakage detection

Equipment Pipes Remote

16









Gas Detection Technology — Toxic Volatile Gas Analysis

Technical Principle

» FID (flame ionization) is a high-sensitivity general-purpose detector, it has a fast
response to almost all organic substances, wide dynamic linear range, and good
repeatability

» PID (photoionization) is a detector that can detect very low concentrations of
volatile organic compounds and other toxic gases

e TVA2020C is the only active pumping portable volatile gas analyzer that
combines FID and PID detectors

Advantages:

» Simple operation, small size, suitable for factories and field places

 Intrinsically safe class 1 zone 1 explosion-proof

It can quickly and continuously analyze and record inorganic and organic
volatile gases

 Built-in data logging function, optional Bluetooth and GPS

Application: Emergency monitoring, leakage and repair monitoring, toxic waste
site assessment, pollution source investigation, etc.

1 SCIENTIFIC



Gas Detection Technology — Toxic Volatile Gas Analysis

East China Sea "Sanji" cruise in

» Cruise ship "Sanji" collided with a bulk carrier
caught fire and continued to explode violently

e "Sanji"is loaded with more than 100,000 tons
condensate (extremely flammable and explos
produces toxic smoke)

o Approach: Use TVA 2020C to inspect the toxic smoke
and gas at the accident site, it was found that the
sulfur content was very high, and the pollution range
information was provided to the on-site search and
rescue personnel




Dust Monitoring

Measure instant, high-quality
particulate matter concentration,
\ | Cumulative concentration and limit
\; percentage data

Technology: Using the oscillating balance method with
excellent accuracy

Features:

Ergonomic wearing and light weight

Meet the explosion-proof certification of the Ministry of Coal Mine
Safety and Health, suitable for various hazardous locations

Application: real-time personal inhalable dust monitoring,
occupational environmental particulate pollution monitoring, etc.

Thermo Scientific ™ pDR-1500

Portable Particle Inspection Monitor

Real-time accurate determination of
particle concentration of
PM. , PM.s , PM., PMuw

Technology: Adopt turbidity measurement method, real-time
volume flow control technology and relative humidity
compensation function

Features:
» Small size, light weight, easy to operate
» Strong environmental suitability
» There is a wireless data transmission module to realize
real-time transmission of monitoring data

Application: Indoor or environmental particle monitoring, on-site
governance, quality verification, etc.




Radiation Measurement Technology

Thermo Scientific ™ RadEyeZ7%l

Portable Radiation Analyzer

» RadEye is the most advanced universal portable radiation meter

» Using patented natural background subtraction technology (NBR), with
extremely high sensitivity

e The device was selected as the only recommended device in the orphan
source search and security activities conducted by the International Atomic
Energy Agency (IAEA)

It can be used for radiation detection, Gamma dose rate measurement and
area monitoring. Its excellent performance makes it useful for searching and
positioning radioactive sources

 Different models, suitable for real-time detection and nuclide identification of
a, B, y, neutron radiation in different scenarios

Can be used in nuclear emergency, border defense, customs, anti-
terrorism, security and other fields

RadEye G-Ex RadEye PRD

20 SCIENTIFIC



Radiation Measurement Technology

Q : Accurately identify radionuclides,
7 - and expand the ANSI compatible
o library of 88 nuclides to 125
~ \\ « y

Hysteresis patented technology provides a 97% confidence
rate for nuclide identification within 2 seconds

Real-time display of isotope measurement rate, QCC patented
spectrum analysis technology can identify mixed isotope within
1 second

With functions such as nuclide identification, energy spectrum
analysis, measurement, measurement rate calculation, total
measurement and data report

Thermo Scientific ™ FH 40G Series
NBR yNBR y Measurement Equipment

Fast response, high sensitivity
Can be used to screen human
radioactivity

Adopting dual sodium iodide and plastic scintillator detectors,
patented natural local subtraction technology (NBR), with
excellent energy response and radiation response capabilities

The FHT 672E-10 detector has extremely high sensitivity,
especially suitable for detecting hidden radiation sources, and
measuring the environmental dose equivalent rate H* (10)

Widely used in the fields of homeland security, environmental
monitoring and emergency response



Radiation Measurement Technology — Scenarios

B |dentify lost radioactive sources 7
- o a

* InJune 2007, a radioactive source was lost in Hebei Province

» Searching for radioactive sources in the ruins of the Wenchuan earthquake in Sichuan in
2008

* InJune 2013, the Am-241 radioactive contamination incident of a foundry company in
Tangshan, Hebei

* InMay 2014, Nanjing Industrial Flaw Detection Radioactive Source Ir-192 Loss Event

B Emergency monitoring after a nuclear accident
» Leakage at the Fukushima nuclear power plant in Japan in March 2011

B Emergency Plan for Nuclear Attack
» Responding to "dirty bomb" attacks



Water Quality Testing Solution

Thermo Scientific "™ Orion Star A Series
Portable multi-parameter Water Analyzer

Using luminescent bacteria
for biological toxicity

detection

Features: Features:
» Simple, fast and sensitive operation Simultaneous measurement of parameters such as pH/ISE (ion
It can detect the comprehensive hiological toxicity of a variety concentration)/conductivity/dissolved oxygen

of samples, in line with the international standard 1SO11348 Can save 5000 sets of measurement data, in line with GLP
» Theinstrumentis small and light, equipped with a carrying standards

case, suitable for field operation Portable waterproof design, protection grade IP67
Application: Water toxicity analysis in various fields such as Application:

environmental pollution and emergency accidents helps to determine On-site and laboratory water quality analysis

the scope of pollution and decontamination measures




Soll Detection Solution

» Using X-ray fluorescence spectroscopy technology, non-destructive testing,
fast speed, simple operation, the whole process only takes a few seconds to
complete

» Closed design, waterproof, dustproof and corrosion-proof, can be used in
various environments

» Suitable for rapid detection of metal materials, soil heavy metal pollution,
etc.

e Fast and non-destructive identification of elements in explosives

Explosive Type Main Elements XRF Rapid Assessment

Black powder Potassium nitrate, sulfur, charcoal K, S
Detonator Lightning mercury [Hg(ONC)2], lead azide Pb(N3)2 Hg. Pb
Fireworks Potassium chlorate, potassium perchlorate, sulfur, K. S. Al, Mg, Cu, Ti, Rb,
metal powder (Al, Mg, Cu, Ti) Cs. Sr
Permanganate Potassium permanganate, sulfur, graphite K. Mn, S
Thermit Iron oxide, aluminum powder Fe. Al
ThermoFisher

24 SCIENTIFIC



Thermo Fisher has 70,000 employees in more than 50 countries around the world
to serve the global scientific causes
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Risk Assessment Standards of
Urban Public Safety

China National Institute of Standardization

Research on Risk Assessment Standards of Urban Public Safety @l\Ts
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Background

Background Oﬁ Background
Improve the emergency risk
Risks Management within mana%emem e system Risk for Urban Safety

al Prevention Syste

Emergency Management Framework _ PECTCTE Tt o - 2020 . 2035

Estabishand improve emergency sk assessment development  Build a safe and developed city that is

s -—— S:;‘”.;L‘.?&Z%ﬁs gt;:lt :{iu g compatible with the basic realization of
‘Conductanatona comprehensive isksurvey of FHPRILT RHE 1 Ve awelloff socety in alrespects socialist modernization.

[ rewraldsaseers SUNNAD) Accelerate the establishment of a safe
Stongren oy prococton sk marsgerentani il development city based on the central Construct
convland s danger mesbgon o ol urban area, driving the surrounding areas, double
DERTEA radiating counties and townships, and Py prevention

benefting the people's ivelihood

PP T—— i
(B mechanism

] cspchents oo gty spcton
a0 it andiskpreventonand canrol ystms

Establish and improve the hidden danger
investigation and management system

) e et ooty
prevenionand contal sstem

Imrove th hee-dimensionalsoca securty
Prbenionand contl system ; .

Background Background Background

On November 29, 2019, the 19th collective study of the Poliical Bureau of the Cf ng i axomywnmnEn

Central Comittee — emergency management system and capacity building. Shanghai e

Shangdong P
The hidden dangers and safety risks of various accidents in our country are intertwined 2
and prone to occur frequentl, and the factors affecting public safety are increasing. Chendong
Itis necessary to strengthen risk assessment and monitoring and early waming, Tianjin -
strengthen the satety risk investigation of key industries such as hazardous Chonggin —
chemicals, mining, road transportation, and fire protection, and improve the ) R— LTI "
comprehensive monitoring of multi-hazards and disaster chains, early risk Qingdao B AL
identification, and early waming capabilties.

Quanzhou

Risk Management Framework Urban City Risk Management




Current Situations

Standards & Guiding Principles

(O

National and local standards

Current Situations

1SO 31000 Standard:

Risk management principles,
framework and process

Risk assessment method

2020/9/10

related to risk assessment
International and foreign standards —_
related to risk assessment
GBIT 23694-2009 Risk management terms
Title ’ Risk management principles and
15031000 Risk management - Guidelines GBIT 279212011 Rlskiisk W "
isk Assessment Technique
Risk management - Risk
ISO/EC 31010 ‘Safety Production Risk Assessment
GO DB 11T 14782017 Specifcation for Production and
SASNZ HB 436: 2013 Risk management guideines BM"I’"E“ unis LB““‘"“'
Regional Security Risk Assessment
DB4VT 1645-2018
SAISNZHB89: 2013 Risk management guideiines pedicaton(Heran)
Regional Security Risk Assessment
AL ‘Specfication (Shenzhen)
Regional Security Risk Assessment
DB 4406/T 4-2019 Speciication (Shandong)
Current Situations

Risk Assessment for China Urban Safety

Basic Framework

+ 1 Assessment background

2. Evalation method and basis

-3, Naturaldsaste ik assessment

+ 31 Weather disastr sk assessment-

+ 3.1.1 Elements of Metearaogica Disaster System

+3.1.2 Anlyss of the taus quo of meteorologica disasters

+3.1.3 Analyss o main idden dangers of meteorological
diasters

- 314 Riskidentiication resuts

4. Accident isaser risk assessment

5. Publc saety isk assessment

6. Social Secuity Rsk Assessment

+ 7. Risk esponse measures.

* Anex Sumian of Publ Seury Rk Sutces (Pos)
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Current Situations

Urban Safety Risk Re

UK Ciy Risk Registry

UK County Risk Registry

Current Situations

1) Typhoon

“The main cause of the typhoon disaster in Area X s the strong wind, heavy rain and storm

surge brought by the typhoon, which affect the safety of sea, land and ai ransportation,
and constrcton sies, and caus the collpse ofrees and bilboards,

Basic Framework

+ 1. Assessment background

nd “Fanyabi.,

relatively minor, and the relatively serious pauwa nto"; in 2011, there were 2

typhoons that affected Luohu District, name ima" and "Nasa", and 2 typhoons
caused Meteorological disasters are velal\vely ‘mild; the number of typhoons affecting
Luohu District in 2012 was 5, and the severity of the impact was the Msl senous in
recent years. The impect of wind and rain in “Vicente" was the most prom

oo was T oot casd themost il ard e onget, Tt
in Luohu District inthe past 10 years.

F i 13y man e angersof metardogia

Ty

pex  Sumay of il Secuy Risk St (Pin)
infrea.
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Current Situations

Risk Assessment for China’s Urban Safety

Basic Framework

+ 1 Assessment background.
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+ 3, Naturaldisaster sk assessment = £
+ 31 Weather disastrrisk assessment B JrS——
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31
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sk B ighting
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+ 4, Accident disaserisk assessent
5. Pubic safeyrisk assessment 4 |Aipoluion Haze Al
5. Socal Securty Risk Assessment
+ 7. Riskresponse measures 5 o Reaivelyclosed working space-
+ Anex 1 i inX area
inAvea X

+ Annex I Inroduction to common isk assessment methods.




Current Situations

Risk Assessment for China’s Urban Safety

Framework
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« 1. Assessment background s | e | K pry
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Current Situations

Basic Framework

+ 1. Assessment background

+ 2. Evaluation method and basis

+ 3. Nalural disasterrisk assessment

+ 3.1 Wealher disaste isk assessment.

+ 3.1 Elements of MeteorologicalDisaster System

+ 3.1 Analysis of the staus qua of meteorological disasters

+ 3.1.3 Analysi of main hidden dangers of meteorological
disasters

+ 3,14 Riskidentfcaton resulls
+ 4 Accident disaster isk assessment.
+5. Puble saetyrisk assessment

6. Sacial Secury Risk Assessment

+ 7. Riskresponse measure
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+ Annex 1 Summary of Public Security Risk Sources (Poins)
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+ Annex I ntroduction to common ik assessment methods

. Emergency management platform
. Preparedness system
' Emergency response
. Emergency supplies

. Emergency drills
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Current Situations

Risk Assessment for China’s Urban Safety

Risk Assessment Basic Information Report
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Emergency Risk Identification Form

Current Situations

Risk Assessment for China’s Urban Safety

Basic Framework

« 1 General
+ 1.1 Defini

Basic Framework (C

‘12

S
« 2 Risk assessment preparation
-21

6.1 Principles o risk isposal

+ 2.2 Describe the assessmentarea
o : ehale

+ 7 Risk communication and monitoring
71

« 3 Riskidentication

+ 7.2 Risk monitoring

+3.1Objects o sk dentiication JSompend L

+3.3 Procedure forisk denification S T e T e

+ 4Riskanalysis :

4R ‘84 ist

<4 2Pssbyansiyss +8.5 Scene descripton template

+ 43Consequenceansysis 8.6 X zone damage parametr crcal vlue seting

+ 4.4 Determination ofrisk level

+ 87 Risk Analysis Template:
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Latest Development

Risk Assessment Standards for Urban Safety

Standardization

+ Risk assessment workflow

+ Risk list and risk registration form

* Risk assessment classification
criteria

* Risk Assessment Index System

* Risk Assessment Report Template

commended Principles

* Risk scenario setting method

BB « Risk probability analysis method

« Risk consequence analysis method

* Risk monitoring and inspection
methods
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* Risk management strategy




Latest Development

Standards Development Plan

During the “14™ Five Year Plan"

Risk Checklist

Conventional

Latest Development

Drafting Requirem

=  wRpsEraEssRLAs

Urban pubic safety rsk lst compilation
process
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+ Basic contents + Basic process + Basic contents
Risk « Basic + Basic contents
requirements + Risk st requirements
+ Recommended + Recommended
Urban public safety risk assessment scenarios
Unconventional
Risk « Basic process and main phase methods and requirements,
scenario application
Latest Development

Risks Analysis

"

Risks Analysis Process

Method

Bayesian analysis
Buterllydiagram
Business Impact Analys's
Causal analysis
Comparative Analysis
:::ﬁs?sw operabilty
Human Reliabity Analysis
Scenarioanalysis

Delphi method

Simulation calculation

Latest Development Om‘;

: Method
Risk Classification — B

Consulation
Inspection
o

Survey

Brainstorm

Mapping

System Analysis

Delphi method

Scenario Analysis

Checkist

Process for Risk Classification

Latest Development

Risk Assessment

Single risk source risk analysis template for urban
public safety

Single Source Risk Assessment Process

ma

Latest Development

Scenario and Simulation

Process




Latest Development
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Awarded Research Projects

.

“Research on Techmical Sandards fo Urban Securiy
isk_Prevention and Contiol’ (Key R&D. Project, ;m",‘;kmfmﬁ"d;m”"dm"m"wm

2018YFF0213304)
“Comprehensive Risk Assessment Technology for Develop standards for urban publc safety
Public Safely of the Winter Olympics® (Key R&D risk dentiicaton,risk analysis and scenario  Acive

Project, 2018YFF0301000) construction

Research and Application of Safety Risk Assessment
Develop relevant standards for risk
.Temmw, Standards for e Winter Oympics oL TN e Obmpics Actve

(2019¥3059)

Latest Development

Research Project Support
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Research on technical standards for disaster and risk prevention
‘and control in important fortified buildings, ports and marine
scientifc esearch
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Comprehensive Risk Assessment for Public
Safety of the Winter Olympics
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Forecast

The 14" “Five-year Strategy’
Assessmi

+ Classfication
citeria

Y

+ Evaluation method

B + Evaluation Report

B

Risk
Management

+ Risk retention
+ Risk Aversion
* Risk transfer
« Risk control

safety
Management

Risk
Management

Emergency
Management

Forecast
The 14" “Five-year Strategy
Best Practices Internationalization e
[ Pilot [] Exchange
[J System [ International standards
] Database [ Conference and webinar

Safety Development Dual scheme

Forecast

Internationalization
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