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process safety and provided key tools to manage, implement, and
continually improve process safety programs. Focused workshops and
annual international conferences have provided additional opportuni-
ties for integrated learning and formal discussion of process safety.

Unfortunately, occasional incidents still happen around the world.

But CCPS and its more than 155 global members continue to learn

from them—and eliminate them —leveraging our Global Community
Committed to Process Safety to strengthen our broad, international
program dedicated to improving process safety culture, understanding,
knowledge, and implementation.

While addressing today’s challenges, CCPS members actively envision a
future incident-free process industries and are designing the programs
that will get us there. Come join the Global Community Committed to
Process Safety — be ready for the future by helping create it.
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You Made an Impact in 2012

* DVD: Process Safety for Senior Executives
e Guidelines for Likelihood of Ignition

* Guidelines for Managing Process Safety Risks During
Organizational Change

e Hazard Identification eLearning for Plant Personnel
e Key Performance Indicators for Risk Based Process Safety

* Process Safety Vision 2020

Get Your Company Involved

VOLUNTEER for a CCPS project subcommittee: get the opportunity to
share your knowledge and help shape industry best practices.

EDUCATE your colleagues by hosting a Process Safety Boot Camp®
training event.

SHARE your expertise by submitting an abstract to the Global Congress
on Process Safety (GCPS) or a CCPS Regional Conference.

MENTOR your new employees by bringing them to the Young
Professional program at GCPS.

MODEL your company as a leader in process safety by
being a contractor for a CCPS publication.

COMMUNICATE the word by forwarding the Beacon to your
colleagues.

CONNECT with your process safety peers through CCPS LinkedIn.

JOIN CCPS as a member company and prevent catastrophic
process safety incidents.

The Global Community Committed to Process Safety |4




CHALLENGES AND CHALLENGES MET

Scott Berger
Executive Director, CCPS

VISION

In order to protect people, property
and the environment, CCPS is com-
mitted to bringing the best process
safety knowledge and practices to
industry, academia, governments
and the public around the world
through collective wisdom, tools,
training and expertise.

MISSION

Eliminate process safety incidents,
in all industries, by:

e Promoting process safety as a key
societal value and expectation.

e Establishing process safety as
the foundation for responsible
operations.

e Serving as the premier world-wide
resource for process safety and
development of “state-of-the-art
solutions.”

e Fostering knowledge, understand-
ing and implementation of
process safety by executives,
management, technicians,
engineers, students, government
officials and the public.

e Advancing process safety
technology, culture and
management practices.
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A Message From the Executive Director

| got into the car, buckled my seatbelt and opened the cover of my tablet.

The screen showed a date in April, 2020. “Siri, take me to the Global
Congress on Process Safety,” | said. “Good morning, Scott,” the pleasant
voice replied. “Thank you for your commitment to process safety. Do you want
me to drive you to the 17th GCPS which starts tomorrow, or do you want to
watch the videos of the 16th GCPS while | take you to a different destination?”

Of course, we don’t know if self-driven cars with lightning-fast Internet (and
equally rapid access to the CCPS website) will be a reality in 2020. But, trying
to understand what a day in the life of a chemical, petroleum, or biological en-
gineer, manager, or executive might be like in that year can help immeasurably
when determining how process safety needs to evolve in the intervening years.

What can we reasonably suppose about 20207 First, we can expect that our
industries will be even more global. The process safety community needs to
support this growth intentionally, ensuring that new installations have up-to-
date approaches, that the workforce is competent, and jobs are done safely.

Second, we can expect that developed economies will also continue to grow,
whether due to the growing supplies of shale gas or petroleum, new product
or process innovations, or some as-yet-unknown opportunity. In this climate,
we must ensure that aging facilities adhere to evolving standards, while
working cooperatively with regulators and standard-developing bodies to
make standards effective and efficient.

Third, we can be sure that global media will put accidents and incidents more
in the public eye than ever. In a transparent world, we must cooperate with
regulators and with each other to develop effective, non-punitive means of
rapidly sharing lessons learned, as well as systems to use these lessons to
drive improvement.

Fourth, industry and the public will need to challenge each other to improve.
The public may challenge industry through means such as external verifica-
tion. Industry may likewise challenge the public to improve and engage in
science, technology, engineering and mathematics (STEM) education, includ-
ing improved understanding of risk concepts. This may be supported by en-
hanced collaboration across technical, trade, labor, and public interest groups.

A principle long-espoused by CCPS will tie this all together: a deep culture of
process safety driven by an unbridled passion to protect people, the facility,
and the environment. Culture and passion will cross company boundaries
and indeed go beyond industry itself.

Can all of this happen? Self-driven cars are a bit outside CCPS’s scope. But if
we’re talking about the transformation of process safety culture, of course it
can. It all comes back to the passion of CCPS member companies, volunteers,
and supporters, which has taken us such a long way from Sevesso, Flixbor-
ough and Bhopal. Together, we will meet our global challenges.



CCPS UNIFIES

CHALLENGE: CHALLENGE MET: PROJECTS
Promoting process safety as a More than 1000 attendees, 170
key societal and industry value companies, and 30 countries were Process Safety Vision 2020 (Project
and expectation. represented at the 8th Global Con- #244)
gress on Process Safety in 2012. Vision 2020 peers into the not-so-distant

future, when great process safety perfor-
mance will characterize all industries. The
CCPS Vision 2020 concept outlines how five

The 9 Global Congress 9TH®

tenets of culture, standards, competency,
on Process Safety GLOBAL petency,
_ CONGRESS management systems and lessons-learned
Each year the Center for Chemical Process Safety SAFETY are enhanced by the community’s passion

(CCPS) and the AIChE Safety & Health Division
present the world’s largest gathering of process
safety professionals, the Global Congress on
Process Safety (GCPS). From April 28 to May 1,
the gth GCPS will be held at the Grand Hyatt San
Antonio, San Antonio, Texas. More than 1000
attendees will convene to explore, share, and
learn advanced methods and technologies in all
aspects of process safety.

and supported by four global themes.

The Business Case for Process Safety,
2" Edition (Project # 245)

Implementing good process safety man-
agement systems impacts your bottom line
and enhances sustainability by improving
equipment reliability, running times, pro-
cess efficiencies and overall performance.

This year we strive to strengthen the process
safety community by expanding our internation-

al theme and by continuing the Process Safety This classic CCPS booklet is being updated
Management Mentoring track and the “Bring a to include the most current examples and
Young Colleague” program. to more fully reflect the interplay of process

safety and sustainability.

Process Safety in Latin America o i e 3t )

In 2013, CCPS will begin translating books
and other materials into Mandarin, Portu-
guese and Spanish as part of our global

Opening the 4th Latin American Conference on Process Safety (LACPS) on
July 3, 2012, Petrobras’ Executive Manager for Exploration & Production
Engineering (E&P) Solange Guedes described how pursuit of the goals of .
zero accidents and leaks shaped the company’s practices. “Safety and outreach pr'ogral:n. Books and materials
operational discipline are mandatory” she said, referring to the company’s for translation will be selected based on
production process. With a record attendance of 500, the 4th LACPS benefit- a five-year plan developed by member
ed from high-quality speakers, excellent presentations, and the excitement companies in those regions.

of Rio de Janeiro in the afterglow of Rio+20.

For the first time, CCPS introduced electronic poster
sessions that engaged participants and generated
spirited discussion.

The 5th LACPS will be held in Cartagena de Indias,
Colombia, from August 12 to 14, 2013. Our member
companies in the region look forward to exchang-
ing information with colleagues and learning from
experts from around the world.

With newly appointed Latin American Regional

Manager Laura Turci facilitating activity, partici-
pation in CCPS’s Latin American community has
increased. On-site training has been provided with the addition of Spanish-
speaking CCPS staff consultants. New projects to translate CCPS books into
Portuguese and Spanish are also underway.

The Global Community Committed to Process Safety



BUILDS

CHALLENGE: Establishing process safety as the foundation for responsible operations.
CHALLENGE MET: CCPS now has 156 members that are' headquartered in'28 countries

and operate in more than 150/ countries.

PROJECTS

Process Safety Incident Database

The new, secure, web-based Process
Safety Incident Database (PSID) is now
fully operational. PSID provides access to
lessons learned from nearly 8oo incidents,
which are categorized and searchable

by chemical, process type and indus-

try. Participants in the program include
petroleum, petrochemical, chemical and
pharmaceutical companies worldwide.

Guidelines for Implementing

Process Safety Management Systems,
2" Edition (Project #240)

Most companies now have some form of
process safety management system, but

a number of companies, especially smaller
companies, need a roadmap of how to
efficiently and effectively upgrade their
systems. This second edition will include a
practical approach and information on how
to navigate this challenge successfully.

Guidelines for Process Safety in Pilot
Plants and Laboratories (Project #251)

The current version of NFPA 45 (2011)
clearly distinguishes between laborato-
ries and pilot plants, but does not provide
detailed guidance on many aspects of
process safety in either. We will compile
both literature and company experience
that can be used to develop processes and
procedures specific to bench and small-
scale chemical operations.

Effective Process Safety Communica-
tions (Project #253)

Effective communication impacts many
aspects of design, operation, maintenance,
and testing. This project will identify ways
of improving process safety communica-
tion, from operating procedures to warning
signs, so that key, life-saving information
can be transmitted and received in an
effective manner. Illustrative examples

will help identify both desirable and unde-
sirable practices.
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The 15t CCPS Asia-Pacific Conference on
Process Safety

Since 2006, CCPS has partnered with the China University of Petroleum to pro-
vide training and other support in China as the CCPS China Section (CCPS-CS).
From September 8 to 10, 2013, CCPS, the China University of Petroleum, and the
Chinese Chemical Safety Association will host the 1st CCPS Asia Pacific Confer-
ence on Process Safety at the Kempinski hotel in Qingdao. This conference aims
to bring together government officials, professionals, and academics in China
and internationally to learn about CCPS Risk Based Process Safety elements,
and share tips on implementing process safety programs in China.

CCPS
CHINESE &8/ K@ =
CONFERENCE =% B
ONPROCESS SAFETY

CCPS in India

On May 17, 2012, CCPS held its 3rd Asia-Pacific Regional meeting in Mumbai, India,
thanks to the generosity of member company Toyo Engineering India Ltd. The meet-
ing began with a keynote speech by Chief Guest Hirak Datta, Executive Director, Oil
Industry Safety Directorate, Ministry of Petroleum and Natural Gas, Government of
India. The meeting featured presentations by experts drawn from many industries,
who shared their respective experiences

CCPS in Malaysia

CCPS held its 4th Asia-Pacific Regional Meeting on October 15 — 16, 2012, hosted by
PETRONAS Group HSE Division (GHSED). More than 4o participants from CCPS mem-
ber companies attended the two-day meeting held in KL Sentral, Malaysia. Experts
from the Asia-Pacific Region gathered to share their knowledge and experiences on
Process Safety Metrics. Maureen Song, Head of GHSED’s Strategy and Governance
Department, welcomed all participants to the CCPS Meeting.

CCPS in the Middle East

In early November 2012, a Memorandum of Understanding was signed between the Saudi
Arabian Local Section of the American Institute of Chemical Engineers (SAS-AIChE) and
CCPS. SAS-AIChE is the organizer of MEPEC 2013, the Middle East Process Engineering
Conference and Exhibition to be held in Bahrain, from September 29 — October 2, 2013.
Pre-conference courses are being developed and a conference session focusing on pro-
cess safety will be scheduled during MEPEC 2013. We expect this collaboration will lead
to further joint efforts focusing on process safety. MEPEC will be followed by the 1st CCPS
Middle East Regional Meeting on October 5 —6, 2013, in Dubai.



GUIDES

PROJECTS
CHALLENGE: CHALLENGE MET:
Serving as the premier world- Two CCPS books were published in Process Safety Beacon
wide resource for process Chinese in 2012 and a new project The Beacon is written for front-line plant
safety and development of is accelerating translations into workers — operators, technicians, shift
state-of-the-art solutions. Chinese, Spanish, and Portuguese. supervisors, and maintenance workers.

Engineers, managers, executives, govern-
ment regulators and professors also use
it. Register to receive the Beacon — FREE
— at www.ccpsonline.org.

CCPS Thanks Pan American Energy

|| — As part of the ongoing commitment to strength-
l_- '~ ening the culture of process safety in their

— Guidelines for Process Safety Knowl-
company and in Latin America, CCPS member

edge and Expertise (Project #239)

company Pan American Energy has translated This guideline targets multiple audiences,
more than ten U.S. Chemical Safety Board including front-line operators, mechan-
videos into Spanish. Translations are now ics and instrument technicians through
available for viewing from the CCPS website. senior management and financial and
Louisa Nara presented a certificate of appreciation to Ing. Oscar Prieto, CEO, and Ing. business executives. A super-matrix of

Mary Corsaro, Vice President HSE & Operation Assurance, of Pan American Energy.

process safety knowledge / expertise
versus competency is being developed to

CC PS at ACH E MA 2012 assist you in the identification of training

gaps and to target needed follow-up.

As part of its ongoing outreach, CCPS hosted a booth at ACHEMA, the world’s largest
chemical industry trade show, held every three years in Frankfurt am Main, Germany.
Attendees from dozens of companies in Europe and around the world visited CCPS to
catch up on the latest developments, browse CCPS books, discuss their process safety ~ This second edition will cover state-of-
challenges, and plan for increased global involvement in CCPS projects.

Guidelines for Safe Automation, 2
Edition (Project #241)

the-art design and maintenance of Basic
Process Control Systems (BPCS) and their
role in overall safe operation, focusing on
the BPSC / operator interface. Worked
examples of control schemes in combina-
tion with Safety Instrumented Systems
(SIS) are included with Risk Based
Process Safety principles and a control
strategy for cyber-attack security.

Essential Practices for Control
and Mitigation of Dust Hazards
T oam T (Project #252)

(] L] ”
Vision 2020 '== |

Dust fires and explosions can be fatal.
Control and mitigation are essential for

Since its founding, CCPS has mapped and remapped the journey to great process safe operations in metals, chemicals,
safety. As we look forward to 2020, CCPS has a new vision. This new vision involves electronics, pharmaceutical, food and
both industry and society as a whole. In industry, passion and felt leadership instill agricultural operations. This concept book

will provide guidance on how to control
and mitigate dust hazards, focusing on
methodologies for predicting and measur-
ing parameters, design of suppression and
venting systems, and other related topics.

operational discipline to achieve highly reliable organizations, motivating a robust
culture of process safety throughout the organization. Industries, governments, and
associations cooperate to harmonize standards, drive global metrics, and break down
barriers to open sharing of lessons learned to prevent repeat incidents. Academia, gov-
ernments, and the public share increased risk literacy and productively engage in edu-

cation, planning, and policy. Join CCPS on our journey to Process Safety Vision 2020.
The Global Community Committed to Process Safety



GU I DES continued

PRO] ECTS continued

Guidelines for Mechanical Integrity
Systems, 2™ Edition (Project #243)

Mechanical integrity is a critical and
integral part of any successful operation,
regardless of industry classification. This
second edition will include information
that supplies additional guidance on
selecting materials of construction, condi-
tion monitoring, critical safety equipment,
and Risk-Based Inspection, and Mechani-
cal Integrity metrics and many more.

Guidelines for Facility Siting and
Layout, 2™ Edition (Project #246)

Recent global incident reports identified
facility siting and layout as key or contrib-
uting factors to injuries and fatalities.

As we gain such knowledge, it is impera-
tive to update information and share with
personnel who are designing and evaluat-
ing facilities. This second edition book will
include new and practical information on
occupied portable buildings, facility and
plant layout, and more.

Integrating Management Systems
and Metrics to Improve Process Safety
(Project #247)

Metrics are a part of our day-to-day
business, and this book will discuss ways
to identify and implement synergistic
opportunities in developing management
systems and reporting metrics. Key topics
include how to anticipate and alleviate re-
sistance to integration, how to streamline
audit functions by reducing or eliminating
duplication of audits, operational reliabil-
ity and highly reliable organization.
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An AIChE Technology Alliance

Get Instant Access to CCPS Books

Wherever You Are.

P US ®Knovel’

Instantly Search the Entire CCPS Library.
The complete collection of CCPS books is available online through
our partnership with Knovel Corporation. The CCPS-Plus collec-
tion, available exclusively for CCPS members, contains additional
content and is available at a discounted price.

For more information go to http://www.aiche.org/ccps

and search CCPS Plus Knovel.

What’s in CCPS Plus

* All Current and archived/older editions of CCPS titles on Knovel
* A master index of checklists from the CCPS library
* All historical issues of the CCPS Process Safety Beacon

» AIChE/CCPS process safety conference proceedings,
2000 — 2012

Layer of Protection Analysis (LOPA)

This new online course offers an overview of Layer of Protection Analysis (LOPA)
to mitigate risk in your processes. The course covers the basic LOPA approach to
analyzing potential incident scenarios. Concepts that are covered include:

Understanding LOPA methodology,

e How to execute the detailed steps of
the LOPA method for scenario analysis

¢ How to identify enabling conditions and
conditional modifiers

¢ Closing the risk gap

e Managing LOPA documentation

updates, revalidations and follow-up




TEACHES P

CHALLENGE: CHALLENGE MET: PROJECTS
Since 2009, nearly 1,000 individuals
have attended Process Safety Boot
Camps in Brazil, Canada, China,
Egypt, India and the United States.
Over 900 individuals worldwide
completed the Process Safety for

Fostering knowledge, under-
standing, and implementation of
process safety by all.

Process Safety Management for Front-
Line Supervisors (Project #225)

Daily “enforcement” at the operator, tech-
nician and supervisor levels is essential to
follow through on leadership commitment
the Biofuels Industry e-learning to process safety. This soon-to-be-released
. e-learning program is designed to increase
course. Three .new CCPS (-?-learnlng understanding and buy-in at the front-line
courses were introduced in 2012. supervisory level through better under-
standing of process safety, its benefits
and the interactions of the various process

Safety in Undergraduate Education selfeyie i
For the last 20 years, the Safety and Chemical Engineering Education program StUd,ent Handbook for Process Safety
(SAChE) has been at the forefront of supporting process safety as an integral part (Project #242)
of undergraduate chemical engineering curricula. SAChE provides more than 50 In its Investigation Report of the T2 Labora-
prepared lectures and 8 self-study tory, the Chemical Safety Board recom-
certificate modules on a range of [ 'r." ' mended that AIChE and ABET modify the
process safety topics used worldwide f = university chemical engineering curricula
at over 200 universities. Lectures can f B e to increase awareness of chemical reactiv-
be integrated into mainstream chemi- E | f ity hazards. In 2011, ABET approved new
cal engineering courses, or used as 1' program criteria for accredited chemical en-
part of a comprehensive process safety f gineering programs. This project includes
course. Self-study modules conclude § _f ; =) development and evaluation tools for ap-
with an online test. Students passing . I plying process safety principles throughout
the test receive a certificate. e anl ey the standard curriculum in an interactive
electronic format, supporting both the new
ABET requirements and similar require-
............................................................................. ments worldwide.
Advising Technical Policy Worldwide Essential Practices for Developing,
Strengthening and Implementing
CCPS engages in efforts to make policy-makers worldwide aware of best practices Process Safety Culture (Project #249)

in process safety. Our efforts in 2012 focused on promoting the use of global
process safety metrics in Argentina, Brazil, the European Union, India, Malaysia,
and North America

Process safety culture is the combination of
group values and behaviors that determine
how process safety is managed. Without a
good culture, even the best management
system will achieve mediocre results or

fail outright. Guidance and tools are being
Process Safety Boot Camp, Phase 2 (Project #254) developed to help organizations establish,
evaluate, improve and sustain a positive

Since 2012, CCPS has conducted 36 Process Safety Boot Camps, train-
process safety culture.

ing nearly 1000 participants. Boot Camp will be expanded into a series
of courses for different segments of the workforce, such as awareness,
executive overview, engineering design, operation and maintenance
personnel, students, and professors.

The Global Community Committed to Process Safety



INNOVATES

PROJECTS

Process Equipment Reliability
Database

To analyze equipment performance
in a statistically valid manner, you
need more data on run time and
failure rates than most companies
can provide individually. The Process
Equipment Reliability Database
(PERD) gives you that expanded
population by collecting data from
participating companies using
standardized taxonomies.

Joining PERD can be the difference
between a guesstimate and accurate
failure rate data. For more informa-
tion, contact CCPS. To discuss or

join PERD, contact Dave Belonger

at (609) 654-4914 or by email at
dbelonger@verizon.net.

Guideline for Barrier Risk Management
— Bow Tie Analysis (Project #255)

Bow Tie Analysis is gaining popularity in
upstream and offshore operations, as well

as in the downstream and chemical sectors.

This concept book will clarify the method,
provide detailed instructions, and provide
guidance on avoiding common errors.
Constructs for process threats — corrosion,
impact, improper operation / human error,
operational upsets, etc. — will be demon-
strated.
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CHALLENGE MET:

CCPS’s new publication, “Recognizing
Catastrophic Incident Warning Signs,”
helps reveal potential incidents that
are just a step away.

CHALLENGE:

Advancing process safety
technology, culture, and
management practices

Website Improvement

In 2012, AIChE and CCPS underwent a website makeover that included a bold
look and implemented new features. The improvements created a more user-
friendly environment, better search functions and expanded reference docu-
ments, including conference proceedings and recordings. The new website
also incorporates on-line training to meet

the needs and demands of an ever-changing
workforce, and links have been added to con-
nect information and make archived materi-
als easier to find.

To meet the organization’s vision on global
expansion, the web pages can now appear
in different languages with just a click. In
the near future, a personalized website will
be developed for our members. Members
will have their data displayed once logged in, and these data will be directly
retrieved from our database. To experience the new website please visit
www.ccpsonline.org.

@aL Lk

Technical Steering Committee

The Technical Steering Com-
mittee (TSC) consists of one
representative from each
CCPS Member Company. Ad-
ditional representatives may
be appointed by the CCPS
Executive Director from aca-
demia, government agencies,
and AIChE. The key func-
tions of the TSC are to assist the CCPS Executive Director in developing an overall,
multi-year program for CCPS; defining the priorities for project selection; selecting
specific projects; defining and reviewing the scope for these projects; suggesting
membership for the Project Subcommittees; and reviewing the status of projects
and programs.

The CCPS Technical Steering Committee meets twice per year in person and three
times by webconference. TSC meetings feature presentations on useful new devel-
opments, process safety technology and management, as well as discussions of
ongoing CCPS projects and programs.



ORGANIZATIONAL STRUCTURE

The Technical Steering Committee (TSC) is CCPS’s primary operating
group, providing technical oversight of CCPS activities and selecting pro-
jects. TSC members serve voluntarily on CCPS project subcommittees and
provide the technical expertise evident in CCPS publications. All member
companies have one voting representative on the Technical Steering
Committee.

CCPS activities are monitored and directed by a Managing
Board, an Advisory Board, a Planning and Operations Committee and a
Technical Steering Committee. Additionally, members of the Technical
Steering Committee and other member company representatives serve on
subcommittees that oversee CCPS projects.

The Managing Board, chaired by the Executive Director of AIChE, has
fiduciary responsibility for CCPS’s operations. Board members include
the CCPS Executive Director and members of AIChE’s Board of Directors,
providing linkage to the chemical engineering profession.

The Advisory Board, chaired by the CCPS Executive Director, has strategic
responsibility for CCPS. Board members, who include senior executives
representing member companies, review CCPS’s mission and strategies
and recommend new initiatives.

The Planning and Operations Committee has responsibility for evaluat-
ing opportunities and gaps in CCPS programs relative to its strategy and
generating potential initiatives to address them. Committee members are
selected from the Technical Steering Committee.

Managing Board

June Wispelwey.............. AIChE Executive Director, Chair
Scott Berger ................... CCPS Executive Director

Phil Westmoreland ........ AIChE President

Otis Shelton................... AIChE President Elect

David Rosenthal............. AIChE Past President

Andre Da Costa............... AIChE Treasurer

Christine Seymour ......... AIChE Secretary

Thomas Degnan............. AIChE Director

Jack Hipple...................... AIChE Director

Kate Ziemer.................... AIChE Director

PROJECTS

Tools for Making Acute Risk Decisions
with Chemical Process Safety
Applications, 2™ Edition (Project #248)

Today’s risk decisions are complex, includ-
ing considerations for impact on personnel
and the community, profitability, capital,
risk reduction, alternatives, codes, stand-
ards, regulation, and good industry prac-
tice. The 2nd Edition will include modern
decision-making processes based on cur-
rent practices informed by new tools, such
as LOPA and inherently safer design, etc.

Guidelines for Integrating Process
Safety into Engineering Projects
(Project #250)

Time is money and redesign can be costly.
This book will provide guidance on scope
definition and performance validation of
Engineering and Contracting (E&C) firms,
and provide examples of how to incorporate
adequate process safety considerations
into their designs. The book will address

a range of projects, from the design of an
individual facility component to major
capital projects.

The Global Community Committed to Process Safety



Advisory Board

Scott Berger Executive Director,
CCPS, Chair

Per Bagge Angelo Group Vice
President, In-service, Integrity/
Maintenance, Maersk Qil

Bob Bahr Process Safety Manager,
ExxonMobil

Karen Carter Vice President HSE,
Honeywell, Inc.

David Dupre Vice President, Eng.
Solutions, Tech Centers, M&E Work
Process The Dow Chemical Company

Ray Givonetti Vice President,
Health, Environment and Safety,
Occidental Chemical Corporation

Linda Hicks Vice President
Corporate Technology and
Manufacturing, Vertellus
Specialties, Inc.

Craig Huffman Vice President,
Engineering Ashland, Inc.

Kou Jianchao Deputy Director,
Safety and Environment, SINOPEC

Jeanne Johns Group Vice President
Process Safety, BP

Robert Kelley Vice President

of Environment, Safety &
Communication, Formosa Plastics
Corporation

Danny Kite General Manager,
HSE Total

Don Lycette Vice President, EHSS
Chevron Phillips Chemical Company

Craig Matthiessen Director,
Regulations and Policy Development,
US EPA/OEM

Anne O’Neal Manager, Health,
Environmental and Safety,
Chevron Energy Technology Company

Richard Pickup Director of Safety,
Merck

Joe Pietrantonio Vice President
Environment, Health, Safety and
Quality, Air Products and Chemicals,
Inc.

Paul Shelton Process Safety
Director, Monsanto Company

Mike Snyder Global Director of
Safety, Industrial Hygiene, and
Loss Prevention, Dow Corning

Maureen Song Chai Kee General
Manager, Group HSE Strategy,
Petronas

Karen Tancredi Global Technology
Manager—Environmental and
Process Safety, DuPont Company

Prasad Tipnis Senior Vice
President, Chief Centre for HSE
Excellence, Reliance Industries, Ltd.

Kenichi Uno Managing Executive
Office, Mitsubishi Chemical
Corporation

June Wispelwey Executive Director,
AIChE

John Wnek Vice President,
Environment, Safety and Health,
Evonik

Linda Zabel Director HSE,
3M Company
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Project Planning Committee

Pete Lodal Eastman Chemical
Company — Chair

Kathy Anderson Vertellus
Specialties, Inc.

Scott Berger CCPS

Americo Diniz Carvalho Neto
Braskem

Tony Downes Honeywell
Jeff Fox Dow Corning
Eric Freiburger Praxair
Cheryl Grounds BP

Ken Harrington ChevronPhillips
Chemical Company

Shakeel Kadri Air Products and
Chemicals, Inc.

Neil Maxson Bayer Material
Science

Jack McCavit CCPS Emeritus
Louisa Nara CCPS

Cathy Pincus ExxonMobil
John Shah Baker Risk

Kenan Stevick The Dow Chemical
Company

Karen Tancredi DuPont Company

Scott Wallace Olin



Process Equipment Reliability Database (PERD)

Gene Meyer The Dow Chemical
Company — Chair

Dave Belonger CCPS Staff Consultant
Kumar Bhimavarapu FM Global Research
Rich Gauvin Zynergy Consulting, LLC

Bill Goble Exida

Carlton Miller Air Products and
Chemicals, Inc.

Luis Eduardo Nifio TMC
Innovations Inc.

Dean Salvador ChevronPhillips Chemical
Company

Steven Shaw DNV

Bob Stack The Dow Chemical Company
Angela Summers SIS-Tech Solutions
Hal Thomas Exida

Stanley Urbanik DuPont Company

Process Safety Incident Database (PSID)

Joe Saverino Air Products and
Chemicals, Inc. — Chair

Curtis Clements DuPont Company — Vice
Chair

Adrian L. Sepeda CCPS Staff Consultant

Hadley Bedbury Montana Refining
Company, Inc.

Laurie Brown Eastman Chemical
Company

Katalin Czeizler MOL

Lisa Faris BayerMaterialScience
Vincent Giordano GE Company
Andrew Goddard Arkema

David Guss Nexen, Inc.

Suresh Kumar Chennai Petroleum
Corporation, LTD.

Steve Lyth Spectra Energy
Manny Marta NOVA Chemicals Corp.

Steve Marwitz Formosa Plastics
Corporation

Mikelle Moore Buckman North America
Albert Ness The Dow Chemical Company
Karen Paulk ConocoPhillips

Jeff Philiph Monsanto Company

Rajendra Raghuwanshi Reliance
Industries, Ltd.

Bill Ralph BP

Ronald G. Schaffhauser PPG Industries,
Inc.

Shay Segev Teva Pharmaceutical
Clark Shepard ExxonMobil

Maureen Song Petronas

S.L. Sreedhar Santos, Ltd.

Raul Wang SINOPEC

Gary Weimer Suncor Energy

Peter Williams Syncrude Canada, Ltd
Euijun Yang SK Innovation

David Zhang Husky Energy

Process Safety Beacon

George King Huntsman Corporation — Chair
Dennis Hendershot CCPS Staff Consultant
Don Abrahamson CCPS Emeritus
Mushtaque Ahmed Syncrude Canada, Ltd.
Kathy Anderson Vertellus Specialties, Inc.
Pedro Bonilla Buckman North America

C.R. Dwarakana Orchid Chemicals and
Pharmaceuticals Ltd.

Khateet Emerson Merck & Company, Inc.
Jeff Fox Dow Corning Corporation
Frederic Gil BP

Aaron Gordon Nexen, Inc.

David Guss Nexen, Inc.

John Herber CCPS Emeritus

Daniel Horowitz US Chemical Safety Board
Pranesh Khatri BP

Mike Korst LyondellBasell

Dave Krabacher BASF

Larry LeMesurier Syncrude Canada, Ltd.
Marc Levin Shell

Bill Marshall Eli Lilly and Company

Mike Marshall OSHA

Jack McCavit CCPS Emeritus

Georges Melhem loMosaic Corporation

Masaki Nakagawa Mitsubishi Chemical
Corporation

Louisa Nara CCPS

William Olsen Merck & Company, Inc.
Antonio Ribeiro Lauzana Petrobras
Nick Sands DuPont Company

Sara Saxena BP

Adrian L. Sepeda CCPS Emeritus
Jatin Shah BakerRisk

Mike Smith Shell

John Stoney BP

Tony Thompson Retired

Florine Vincik Syngenta Crop Protection
Jan Windhorst CCPS Emeritus
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PROJECT COMMITTEES

Hazard Identification Training for Operators and Maintenance

Murray Callbeck Husky Energy — Chair

Debra McDaniel Koch Nitrogen
—Vice Chair

Brian Kelly CCPS Staff Consultant

Jon Bernardi The Lubrizol Corporation
(retired)

Chris Buehler Exponent
Mark Futrell Nexen Inc.

Kief Hess Chemtura

Simon Jones Petrotechnics
USA Ltd.

Don Lorenzo ABS Consulting
Steven Lyth Spectra Energy
Karen McGregor BP

Roxy Schneider BP

Luiz Claudio Silva Petrobras

Ken Tague Archer Daniels Midland

Process Safety for Front-Line Supervisors

Jerry Forest Celanese — Chair
Don Abrahamson CCPS Staff

Troy Bennett Arizona Chemical Company,
LLC

Henry Brinker Monsanto Company

Jonas Duarte Chemtura

John Herber CCPS Emeritus
Dan Housenga LyondellBasell
Susan Lee-Martin Arkema
Sheri Sammons TPC

Brandon Sproles ChevronPhillips
Chemical Company

Conditional Modifiers and Enabling Events

Wayne Chastain Eastman Chemical
Company — Chair

Stanley Urbanik DuPont Company - Vice
Chair

John Murphy CCPS Staff Consultant
Kathy Anderson Vertellus Specialties, Inc.
Larry Bowler SABIC

William Bridges Process Improvement
Institute

Martyn Brown Huntsman Corp.
Mervyn Carneiro Eli Lilly and Co.
Andrew Carpenter Exponent, Inc.
Chris Devlin Celanese

Thomas Di Leo Albemarle

Jeff Fox Dow Corning Corporation
Randy Freeman CCPS Emeritus
Michela Gentile BP

Kieran Glynn BP

Ken Harrington ChevronPhillips Chemical
Company

Randy Hawkins AON Energy Risk
Engineering

David Kahn AcuTech Consulting Group
Kimberly Mullins Praxair

Robin Pitblado DNV

Jack Reisdorf Fluor Enterprises

Byan Saab BP

Kathy Shell AE Solutions

Bob Stack The Dow Chemical Co.
Angela Summers SIS-Tech Sol.

Dave Thompson Koch Industries, Inc.

Vincent Van Brunt University of South
Carolina

Nico Versloot TNO
Tim Wagner The Dow Chemical Company
Robert Wasileski NOVA Chemicals Corp.
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Guidelines for Implementing
Process Safety Management
Systems, 2nd Edition

Bob Stankovich Eli Lilly and Company
Daniel Sliva CCPS Staff Consultant
Abdul Aldeeb Siemens

Steve Arendt ABS Group, Inc.

Rajesh Bhatkhande Toyo Engineering
India, Ltd.

Alok Chandra Tata Chemicals, Ltd.
Jonas Duarte Chemtura

C.R. Dwarakana Orchid Chemicals and
Pharmaceuticals Ltd.

Bill Fink Sage Environmental Inc.
Robert Fischer Total

David Guss Nexen, Inc.

Dennis Hickman Koch Industries, Inc.

S.A. Khadarvali Dr. Reddy’s Laboratories,
Ltd.

Bill Marshall Eli Lilly and Company
Neil Maxson BayerMaterialScience
Georges Melhem loMosaic Corporation
Darrin Miletello LyondellBasell

Shah Khajeh Najafi Safer Systems
Cathy Pincus ExxonMobil

Adrian Sepeda CCPS Emeritus

Jim Thompson ABS Group, Inc.

Sara Saxena BP
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Guidelines for Safe Key Performance Indicators for

Automation, 2nd Edition Risk-Based Process Safety

Wayne Garland Eastman Chemical Company — Kenan Stevick The Dow Chemical Andrew Goddard Arkema

Chair ity — Ll Shakeel Kadri Air Products and
Daniel Sliva CCPS Staff Consultant Daniel Sliva CCPS Staff Consultant Chemicals, Inc.

Rehan Baig Bayer Sanjay Choudhary Tata Chemicals, Steve Marwitz Formosa Plastics
Troy Bennett Arizona Chemical Company, LLC el GoperEien

Michael Boyd Husky Energy Elroy Christie Honeywell, Inc. Louisa Nara CCPS

William Bridges Process Improvement Institute Jeff Fox Dow Corning Corporation Tim Overton BP (retired)
Michael P Broadribb BakerRisk Eric Freiberger Praxair Jeff Philiph Monsanto Company
John Campbell ConocoPhillips (retired) \Cl\gan{;(; r(]iyarland Eastman Chemical Phil Rasch BASF

John Day Air Products and Chemicals, Inc.
Dave Deibert Air Products and Chemicals, Inc.
Rick Dunn DuPont Company Guidelines for Process Safety Knowledge

Bill Fink Sage Environmental and Expertlse

I R R AR ) Jeff Fox Dow Corning Corporation — Antonio Lauzana Petrobras

Kevin Klein Chevron Energy Technology Company Chair Mikelle Moore Buckman North

Vilas Kulkarni Toyo Engineering India, Ltd. Dave Belonger CCPS Staff America

Len Laskowski Emerson Process Management Michael P. Broadribb BakerRisk Eric Peterson MMI Engineering
Victor Maggioli Rumsey Electric Tom Burton 3M Company Thane Russey Petrotechnics USA Ltd.
John Martens Exponent, Inc. Joe Chandler Koch Industries, Inc. Eddy Schedule ABS Group, Inc.

Jack McCavitt CCPS Emeritus Paul Delanoy The Dow Chemical Sara Saxena BP

Norm Mcleod Arkema Company Jeff Stawicki The Lubrizol Corporation
Russell Ogle Exponent, Inc. ISn'dGi:,nliflean leye Aueluzeiiiy William Ward Praxair

Justin Ogleby Solutia, Inc.

Ken O’Malley AE Solutions

Eloise Roche The Dow Chemical Company
Bob Roubion Shell

Peter Stickles loMosaic Corporation

Kay Koslan The Dow Chemical Co.

Angela Summers SIS-Tech Solutions
Joe Veasey AE Solutions

Greg Weidner Hunstman

The Global Community Committed to Process Safety



Student Handbook for Process Safety

Jerry Forest Celanese Chemicals — Chair

Don Abrahamson CCPS Emeritus

Gerson Jose Martins de Andrade Petrobras

Iclal Atay New Jersey DEP
Dan Crowl Michigan Tech University

Robert Forest University of Delaware —
Advisor

Jeff Fox Dow Corning Corporation
Steve Ftaclas Koch Industries, Inc.
David Guss Nexen, Inc.

Vince Harvey BakerRisk

Pranesh Khatri BP
James Klein DuPont Company
Bill Marshall Eli Lilly and Company

Mikelle Moore Buckman North America

John Perez Cognascents Consulting Group

Eric Peterson MMI Engineering
Robin Pitblado DNV

Chad Schaffer Burns & McDonald
Rob Smith ABB Consulting

Melody Soderberg loMosaic Corporation

Scott Wallace Olin Corporation

Guidelines for Mechanical Integrity, 2" Edition

Eric Freiburger Praxair — Chair

Bob Ormsby CCPS Staff Consultant
David Benjamin Arkema

Kevin Blackwell Honeywell, Inc.
Michael P. Broadribb BakerRisk

Al Cilluffa Monsanto Company

Russ Davis AON Energy Risk Engineering
Jonas Duarte Chemtura

Matt Hedlund Eastman Chemical
Company

Georges Melhem loMosaic Corporation

Process Safety Vision 2020

Randy Montgomery ABS Group, Inc.
Alastair Painter DNV

Achyut Pandey Reliance Industries, Ltd.
Bhadresh Prajapati ExxonMobil

M.S. Prasad Tata Chemicals, Ltd.

Tom Sandbrook DuPont Company

Jeff Stanwicki The Lubrizol Corporation
John Traynor Evonik

Chris Urbanowich Petrobras

Nico Versloot TNO

Tom Wash 3m Company

Jack McCavit CCPS Emeritus — Chair
Daniel Sliva CCPS Staff Consultant
Joe Allaben Koch Industries, Inc.
Steve Arendt ABS Group, Inc.

Todd Aukerman LANXESS Corporation
Scott Berger CCPS

Michael P. Broadribb BakerRisk

Jeff Fox Dow Corning Corporation
Walt Frank CCPS Emeritus
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Cheryl Grounds BP

Dave Jones Chevron Energy Technology Co.

Pete Lodal Eastman Chemical Company
Louisa Nara CCPS
Shannon Ross Covidien

Kenan Stevick The Dow Chemical
Company

Karen Tancredi DuPont Company

Vincent Van Brunt University of South
Carolina

Guidelines for Facility Siting
and Layout, 2™ Edition

Martin Timm Praxair — Chair

Charles Cowley CCPS Staff
Consultant

Joe Allaben Koch Industries, Inc.
Chris Buchwald ExxonMobil

Bruce Bullogh Corden Pharma
Colorado Inc.

Andrew Carpenter Exponent, Inc.
Sean Classen MMI Engineering
Tony DeCristofaro LyondellBasell
Chris Devlin Celanese

Bala Chaitanya Varma Gottimukkala
Lummus Technology, a CB&lI Co.

Thomas Di Leo Albemarle

Randy Hawkins AON Energy Risk
Engineering

David Hermann DuPont Company

David Hill Occidental Chemical
Corporation

Aeyngho Jung Air Products and
Chemicals, Inc.

Jayant Kulkarni AON Energy Risk
Engineering

Bill Lindberg Air Liquide Large
Industries US

Thomas Mueller BASF

Tim Murphy Arkema

Eric Peterson MMI Engineering
Ruifeng Qi Huntsman Corporation
Adrian Sepeda CCPS Emeritus
Nico Versloot TNO

Florine Vincik Syngenta Crop
Protection

John Wincek Croda
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Developing, Strengthening
and Implementing Process
Safety Culture

Shakeel Kadri Air Products and
Chemicals Inc. — Chair

Eric Freiburger Praxair — Vice Chair
Greg Keeports CCPS Staff Consultant
Steve Arendt ABS Group, Inc.

Blythe Butler Nexen, Inc.

Henry Brinker Monsanto Company
Glenn Crowe Potash Corp.

Michael Dossey Contra Costa County
Health Services

Walter Frank CCPS Emeritus

Ken Harrington ChevronPhillips Chemical
Company

Lou Higgins Rhodia
Tom Janicik Covidien

Dave Jones Chevron Energy Technology
Company

Steve Marwitz Formosa Plastics
Corporation

Jack McCavit CCPS Emeritus

Gilsa Pacheco Monteiro Petrobras

Bob Ormsby CCPS Emeritus

Stephanie Payne Texas A&M University
Richard Piette Suncor Energy

Ravi Ramaswamy Reliance Industries,
Ltd.

Kenan Stevick The Dow Chemical
Company

Karen Tancredi DuPont Company

Guidelines for Tools for Making Acute Risk Decisions
with Chemical Process Safety Applications

Martin Timm Praxair — Chair
Bob Ormsby CCPS Staff Consultant
Anthony Decristofaro LyondellBasell

Seshu Dharmavaram DuPont
Company

Mhairi Glover Woodside
Pradeep Gupta Suncor Energy

Fred Henselwood Nova Chemicals
Corp.

Derek Miller Air Products and
Chemicals Inc.

David Moore AcuTech Consulting
Group

Russell Ogle Exponent, Inc.

Eric Peterson MMI Engineering
Robin Pitblado DNV

Jatin Shah BakerRisk

Ken Tague Archer Daniels Midland

Integrating Management Systems and Metrics to

Improve Process Safety

Tony Downes Honeywell, Inc. —
Co-Chair

Jeff Fox Dow Corning Corporation —
Co-Chair

David Belonger Staff Consultant
John Anderson BASF
Steve Arendt ABS Group, Inc.

Edward Dyke Merck & Company, Inc.

Wayne Garland Eastman Chemical
Company

David Guss Nexen, Inc.

Susan Lee-Martin Arkema

David Moore AcuTech Consulting
Group

Louisa Nara CCPS

Ramkishore Nileshwar Reliance
Industries, Ltd.

Cathy Pincus ExxonMobil
Patricia Shaw Koch Industries, Inc.

Kenen Stevick The Dow Chemical
Company

The Global Community Committed to Process Safety



PROJECT COMMITTEES

Process Safety in Capital

Projects

Process Safety in Pilot Plants
& Laboratories

Essential Practices for Control
and Mitigation of Dust Hazards

Eric Freiburger Praxair — Chair

John Herber CCPS Staff Consultant

Jack Brennan BASF

Phil Bridger Nexen, Inc.

Michael P. Broadribb BakerRisk
Donnie Carter BP

Jessica Chen Burns & McDonnell
Sean Classen MM| Engineering

Robert Dayton Chevron Energy
Technology Company

Andrew Goddard Arkema
Humbert Howard Suncor Energy
Jose Ignacio Equion Energia

Dave Jones Chevron Energy
Technology Company

John Martin Spectra Energy

Marisa Pierce Air Liquide Large
Industries US

Ravi Ramaswamy Reliance
Industries, Ltd.

Robert Wasileski NOVA Chemicals

Corp.

Kevin Watson Chevron Energy
Technology Company

2013 CCPS Process Safety Report

Kathy Anderson Vertellus Specialties,
Inc. — Chair

Jerry Jones CCPS Staff Consultant

Bruce Bullough Corden Pharma
Colorado Inc.

David Caspary Michigan
Technological University

Michael Cleary DuPont Company
Mark L. Delong SABIC

Khateeta Emerson Merck & Company,
Inc.

William Flemming Bristol-Myers
Squibb Company

Carol Garland Eastman Chemical
Company

Jeff Grant Albemarle
Bill Hargest PPG Industries, Inc.

Jeffery Hedges Chevron Energy
Technology Company

Randy Keller Dow
Sam Mannan Texas A&M University
Paul McAllister Shell

Andrew Minister DOE Pacific
Northwest National Lab

Richard Palluzi ExxonMobil
Sebastian Righini Rhodia, Inc.

Atanas Serbezov Rose-Hulman
Institute

Monica Stiglich 3M Company
Amy Theis Fauske

Larry Westrum Boulder Scientific
Company

Ron Willey Northeastern University
Joel Young BASF

Pete Lodal Eastman Chemical
Company

Walt Frank CCPS Staff Consultant

Troy Bennett Arizona Chemical
Company, LLC

Kris Chatrathi Burns & McDonnell

Christopher Devlin Celanese
Chemicals

C.R. Dwarakana Orchid Chemicals
and Pharmaceuticals Ltd.

Bob Gravell DuPont Company
Warren Greenfield Ashland
Timothy Myers Exponent, Inc.

Albert Ness The Dow Chemical
Company

Sebastian Righini Rhodia, Inc.
Sam Rodgers Honeywell

Florine Vincik Syngenta Crop
Protection



CCPS STAFF

Scott Berger, Executive Director joined CCPS in
i =) 2001 after 23 years at Owens Corning and at
4\‘::*'._ Roh_n] and. Haas Comp.any, Yvith leadership
positions in R&D, engineering, and EHS
Management. Scott received a BSChE and MSChE from
the Massachusetts Institute of Technology.

Louisa Nara, Technical Director joined CCPS in
2010 after a 30 year career, most recently at
Bayer, where she was Director of Risk
Management, NAFTA. Louisa received a BSChE
from West Virginia University, an MS in Environmental
Engineering from Villanova University and is a Certified
Compliance and Ethics Professional (CCEP).

Laura Turci, Latin America Regional Manager
joined CCPS in 2011 after specializing in process
safety during R&D and scale-up at Sanofi
Aventis, L’Oreal, and other pharma companies.
Laura is also an Adjunct Professor in Process Safety at NJIT.
Laura received a BSChE and MSChE from Universidad
Tecnologica Nacional, Argentina.

Umesh Dhake, Asia Pacific Regional Manager
joined CCPS in 2012. Umesh has more than 13
& years of experience in risk consulting with ABS
- - Consulting and Germanischer Lloyds GmbH.
Umesh received a BSChE from Mumbai University. Umesh
has been involved in various PSM related activities such
as PHA, QRA, and ALARP. He is also a Lead Auditor, Lead
Tutor and Skilled Examiner for management system
certifications programs (Quality, Environmental, and
Occupational Health & Safety) and PSM audits.

Lamese Bader, Membership and
I < Communications Coordinator joined CCPS in
ii\ J‘ | late 2011. Before joining CCPS, Lamese was
the Associate Director of the Arab American
Association of New York and was the Dean of Discipline
at A. Fantis Parochial School. Lamese is also an Adjunct
Professor at the Metropolitan College of New York.
Lamese received her BA from Hunter College and an MA
in International Affairs from The New School University.

Jing Chen, CCPS Operations Associate joined
CCPS in 2012. Jing received her BS and MS
degrees in Chemical Engineering from
* Polytechnic Institute of NYU. At NYU she worked
in the DNA probe biosensor kinetics and surface stability

laboratory. She also worked as a research fellow on the
optimization of carbon nanotube synthesis, and as a tutor

and orientation leader.
a BS in Psychology and an MBA from Mumbai
A University as well as an International MBA from
Phoenix University. During Shami’s off time, Shami volun-
teers at several children’s English language education
non-profit organizations in Mumbai.

Shami Nayak, Asia Pacific Region Logistics
Manager joined CCPS in 1999. Shami received a

Anne A. Schaeffer, Director of Education has led
the AIChE and CCPS Education Department since
2012. Anne has over 30 years of experience in
Professional Development and Training. Anne
also served as an adjunct professor at Virginia
Commonwealth University. Anne received her BA in English
and Secondary Education from SUNY Oswego and her MBA
from Bernard M. Baruch College City University of New York.

i

Colleen Dean, Project Manager, Instructor-Led
Training has worked in the AIChE and CCPS
Education Department since mid-2012. Before
joining CCPS, Colleen worked over 16 years in
non-profit Education and now continues her commitment to
professional education helping chemical engineers achieve
their learning objectives. Colleen received a BA in Political
Science from Manhattanville College.

Suman Patil, Product Manager, eLearning has
worked in the AIChE and CCPS Education
Department since 2012. Suman is responsible

: for eLearning, webinars and web forums.
Prewously, Suman worked for New York University where
she was the Associate Director for Membership and
Business Development for an international healthcare
program. Suman has also worked at Bostrom Corporation
and SmithBucklin. Suman has a BA from Ohio University
and an MBA from DePaul University.

Denise Deluca, Education Specialist for
In-Company training and Global Recruitment
Sales Manager, has been with AIChE and CCPS for
over 20 years, working in numerous departments.

The Global Community Committed to Process Safety
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CCPS STAFF CONSULTANTS

Don Abrahamson joined CCPS in 2011
after retiring from Celanese Corporation
as the Global Process Safety Manager.
Don has a BS in Chemical Engineering
from Cleveland State University and over
forty years of experience in operations, engineering

and process safety.
Company, including Corporate Safety
Director and Plant Manager. Dave has a

BS in Chemical Engineering from the University of
Wisconsin and an MBA from Temple University.

David ). Belonger joined CCPS in 1996.
He spent most of his career in various
assignments with Rohm and Haas

Jim Conner joined CCPS in 2011. He retired
from Celanese in 2010 as VP Operations
and Technology after a 34-year career
spanning process engineering, process
safety, and manufacturing. Jim holds a
BS Chemical Engineering and an MS Environmental
Engineering from Rice University.

Charles Cowley, C. Eng. joined CCPS in
2012 after 30 years in industry. He
worked for Shell on major projects,
maintenance and technical safety.
Charles has a BSc in Mechanical
Engineering from the University of Nottingham and an
MBA from Henley Management College.

£
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Walt Frank, PE joined CCPS in 2008. His
experience includes 24 years with DuPont
. and 15 years in consulting practice. He
¢ .. hasaBSinChemical Engineering from
N Rose-Hulman Institute of Technology.
Walt focuses on process safety management system
design and improvement and safety culture.

Dennis Hendershot joined CCPS in 2005

after a 35-year career with Rohm and Haas

Company. Dennis is one of the world’s

‘ "A foremost champions of inherently safer
design. Dennis has a BS in Chemical

Engineering from Lehigh University and an MBA from

the University of Pennsylvania.
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John Herber joined CCPS in 2009 after a
33-year career with 3M Company that
included positions in process and project
engineering, production operations and
' corporate safety. John has a BS in Chemical
Engineering from Purdue University.

Jerry L. Jones, PE joined CCPS in 2012 after
more than 40 years in the chemicals,
polymers, pharmaceuticals, and electronics
materials industries. He earned BS and ME

W% degrees in Chemical Engineering from
Cornell and an MS in Environmental Engineering from
Stanford.
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Greg Keeports joined CCPS in 2008 after
retiring from Rohm and Haas Company. He
has over 38 years experience in the
chemical industry. Greg has BS and MS
degrees in Chemical Engineering from Penn
State and University of Pennsylvania and an MBA from
the Wharton Business Management program.

Brian Kelly PE, joined CCPS in 2005 after
35 years with Imperial Oil and Syncrude
Canada Ltd. where he held senior positions
in engineering, operations, risk
management and process safety. Brian
received his BASc and MASc degrees in chemical
engineering from the University of Ottawa.
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John Murphy, PE retired from the U.S.
w .« Chemical Safety and Hazard Investigation
Tk . Board as lead investigator. John also
.~/ retired from Dow Chemical Company as a
leader in process safety. He has a BS in
Chemical Engineering from Tufts University and an
MBA from Central Michigan University.

Robert W. Ormsby, PE joined CCPS in 2003
after 27 years of service with Air Products
and Chemicals, Inc. Bob served as Global
Manager of Process Safety. Bob has a BS
in Chemical Engineering from Penn State
University and an MS in Chemical Engineering from
Lehigh University.

Bob G. Perry retired as Managing Director
- of AIChE in 1997. Previously, Bob worked
: 37 years with Union Carbide and retired
‘ . as VP of Manufacturing and Engineering.
 { Bob has a BS in Chemical Engineering
from the University of Texas, where he was a
Distinguished Graduate in Engineering.

Adrian L. Sepeda, PE joined CCPS in 2002
after 33 years with Occidental Chemical

and management positions, retiring as

Director of HES Risk Management. Adrian
holds a BS in Mechanical Engineering from Lamar
University.

& [“ Corp. where he held a variety of technical

Daniel E. Sliva joined CCPS after he
retired from GE, where he held a variety
. of management positions over his
-‘) ~\ 30-year career. Dan received his BS and
: PhD in Chemical Engineering from
Rensselaer Polytechnic Institute and an MS in
Chemical Engineering from the University of
Rochester.

Néstor Sposito joined CCPS in 2011 after 32
years with Dow Argentina. He is actively
involved in the leadership of NFPA and the
United Nations Environmental Program’s
APPEL Process. Nestor has BS degrees in

Chemistry and Chemical Engineering and an MS in
Hygiene and Safety Engineering.

Byron Sun joined CCPS in 2012 after a
successful career with DuPont in Shanghai,
China. Byron holds a Diploma in Chemical
Process from Shanghai University of
Science and Technology and an MBA from

A

Tongji University.

CCPS China Section

Prof. Zhao Dongfeng has worked in
the China University of Petroleum
since 1992. He is now the Director of
- theCCPS China Section.

Dr. Yi Liu works at the China
University of Petroleum as Associate
LW Professor and is a state registered
safety engineer. He received his PhD
from the State Key Laboratory of Fire
Science in the University of Science and
Technology of China in 2003 and is now serving
as the Assistant Director of the CCPS China
Section and serves on the TSC.

The Global Community Committed to Process Safety



2013 IMPORTANT DATES

2013 Important Dates

EVENT DATE

TSC Web Meeting February 12 @ 8:00 pm &
February 13 @ 10:00 am EST

Advisory Board Meeting, Houston March 6

Latin America Regional Meeting, Brazil March 12

CCPS Workshop in Goa, India March 14 — March 15

Hazards AP KL, Malaysia April 16 — April 18

9th Global Congress on Process Safety, San Antonio April 28 - May 1

TSC Meeting, San Antonio May 2

sth Asia Pacific Regional Meeting, India May 20

Public Boot Camp Training, Thailand Spring 2013

2nd European Boot Camp co-hosted with AEL Spring 2013

TSC Web Meeting June 25 @ 10:00 am EDT

s5th CCPS LACPS, Cartagena de Indias, Colombia August 12 — August 14

Asia Pacific Conference, Qingdao, China September 8 — 10

TSC Web Meeting September 17 @ 10:00 am EDT

MEPEC September 28 — October 2

6th Asia Pacific Regional Meeting (Middle East) October g

TSC Meeting, San Francisco November 6-7

7th CCPS Asia Pacific Regional Meeting (San Francisco) November 7

For more details e-mail ccps@aiche.org
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THANK YOU

CCPS wishes to thank the Beacon Translators for their outstanding contributions to the

Beacon. The Beacon translators provide invaluable insight and effort to support process

safety. Each month, the Beacon is sent to over 28,000 people in 31 languages. The Beacon is

freely shared and the actual readership likely exceeds 1.5 million. Special thanks to:

Francois Holtzhausen Sasol

Ali AL-Khateeb Sankyu-Manar
(SA) Co., Saudi Arabia

Li Yi Kunming Cellulose Fibers
Co., Ltd

S. G. Lin Taiwan PolySilicon Corp.

Ole Raadam Becht Engineering
Co., Inc.

Marc Brorens BP

Robert Gauvin Pétromont
Dieter Schloesser Basell
Martin Fuchs Chemtura
Karl-Fred Woerner Celanese
Dr. Riidiger Lenz Celanese

Vassiliki Moukrioti Hellenic
Petroleum S.A.

Mayoor Vaghela Helps Safety
Consultant

Martin Stone
Boaz Harel

Yossie Weber

Reuven Wachs

Benny Sagiv

VR Gupta BPCL, Mumbai Refinery
Maria Molnarne

Zulfan AdiPutra Zulfan AdiPutra
Cesare Mazzini SCE-NET

Monia Casana SCE-NET

Hwan Bae SK Corporation

Chin Seng Lee Titan Petchem (M)
Sdn. Bhd

Shirish Gulawani Thermax Limited

Janne-Kristin Nyquist Pedersen
Reichhold AS

M. Sadeghpour National
Petrochemical Co.

Agnieszka Majchrzak PKN ORLEN
Nuno Pacheco Repsol Polimeros
Helder Figueira DuPont Company
Antonio Lauzana Petrobras/Repar
Filica Ciausi-Andrei OMV Petrom SA

Laurentiu Zamfirescu

Sergej Beljaew

Julio Miranda JGM Process Safety
Claes Broman Borealis

Iva Rauswall-Frisk Borealis

V Ravikumar Nagarjuna Fertilizers
and Chemicals Ltd

Debashis Mohanty Nagarjuna
Fertilizers and Chemicals Ltd

Surak Sujaritputangoon
Prapai Saiyasombat

Mr. Jithesh Cholamandalam MS
Risk Services, Inc.

Sara B. Giiler Dow

Abdullah S. Eyles Botas
International Ltd

Caglar Kochan
Ha Van Truong
Pham Sy Bich
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2013 WORLDWIDE CCPS MEMBERS
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3M Company
ABB

ABS Group, Inc.
AcuTech Consulting Group

AE Solutions

Agrium Wholesale

Air Liquide Large Industries US

Air Products and Chemicals, Inc.
AKZO Nobel Chemicals, Inc.
Albemarle

Ambatovy

Amgen

AON Energy Risk Engineering

Archer Daniels Midland Co.

Arizona Chemical Company, LLC
Arkema

Ascend Performance Materials
Ashland Inc.

Axalta Coating Systems

Baker Petrolite Corp.

BakerRisk

BASF

Bayer Business and Technology Services
Bayer CropScience

Bayer MaterialScience

Boulder Scientific Company

BP

Braskem

Bristol-Myers Squibb Company
Buckman North America

Burns & McDonnell

Canadian Natural Resources Ltd.
Cargill

Celanese Chemicals

ro\ E?re(gy Iechnology Company
\nPh\mpsthemlca! (Eompany

Chilworth Global .. .
Cholam dqtamMS Risk Services: Ltd

Cognascentstonsu[tmg Group, Inc S

ConocoPhillips. N o
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PROCESS SAFETY AT A GLANGE

C An AIChE Technology Alliance

Find CCPS resources to
meet your needs from the
chart on this page.

It always makes sense to
start with “Guidelines for Risk
Based Process Safety.” When

you’re ready to learn more:

Guidelines for
Risk Based
Process Safety

Find CCPS Manage-
ment Resource Tools
Look up CCPS resources
based on the 20 CCPS Ele-
ments of Risk Based Process
Safety categories. Find the
applicable elements from the
center column, and look left to
find more detailed resources.

CCPS Technical
Resource Tools

Look up CCPS resources for
specific technical topics by
searching the right hand col-
umn for the topical area, and
then search for a title within
the area.

Most CCPS Books are
Available at www.wiley.
com/go/ccps

Deep Search CCPS

by searching on “CCPS” and
keywords on Knovel.com.
See page 6 for more details.

GUIDELINES (G/L) FOR RISK BASED PROCESS SAFETY

CCPS RESOURCE
MANAGEMENT TOOLS

¢ G/L for Implementing Process Safety
Management Systems

¢ @/L for Process Safety in Outsourced
Manufacturing Operations

¢ Local Emergency Planning Committee
Guidebook: Understanding the EPA Risk
Management Program Rule

¢ Executive Process Safety Seminar
¢ Process Safety Boot Camp
¢ Process Safety Culture Toolkit

UNDERSTAND HAZARDS AND RISK

A Practical Approach to Hazard Identification
HAZOP E-Learning

LUPA E-Learning

Hazard Identification E-Learning

G/L for Chemical Process Quantitative Risk
Analysis, 2nd Ed.a

G/L for Chemical Transportation Safety, Security,
and Risk Management

G/L for Developing Quantitative Safety Risk
Criteria

G/L for Hazard Evaluation Procedures, 3rd Ed.
Layer of Protection Analysis

Recognizing Catastrophic Incident Warning
Signs in the Process Industries

MANAGE RISK

Conduct of Operations and Operational Discipline
G/L for Management of Change for Process Safety

G/L for Improving Plant Reliability Through Data
Collection and Analysis

G/L for Mechanical Integrity Systems

G/L for Performing Effective Pre-Startup
Safety Reviews

G/L for Process Safety Documentatio n

¢ (@/L for Technical Planning for On-Site Emergencies
¢ Revalidating Process Hazard Analysis

G/L for Analyzing and Managing the Security
Vulnerabilities of Fixed Chemical Sites

G/L for Managing Process Safety Risks During
Organizational Change

Front-Line Supervisor E-Learning

G/L for Writing Effective Operating and
Maintenance Procedures

Process Equipment Reliability Database

LEARN FROM EXPERIENCE

CCPS Process Safety Benchmarking Program

CCPS Process Safety Metrics Online Reporting
Application

G/L for Acquisition Evaluation and Post Merger
Integration

G/L for Auditing Process Safety Management
systems, 2nd Ed.

G/L for Investigating Chemical Process Incidents,
2nd Ed.

G/L for Process Safety Metrics
Incidents that Define Process Safety
Process Safety Incident Database

Tools for Making Acute Risk Decisions with
Chemical Process Safety Applications

20 CCPS ELEMENTS OF

PROCESS SAFETY

Process Knowledge Management

Hazard Identification and Risk

Analysis

Operating Procedures

Safe Work Practices

Asset Integrity and Reliability

Contractor Management

Training and Performance Assurance

Management of Change

Operational Readiness

Conduct of Operations

Emergency Management

Incident Investigation

Measurement and Metrics

Auditing

Management Review and
Continuous Improvement

Center for Chemical Process Safety

CCPS TECHNICAL
RESOURCE TOOLS

VENTING AND EMERGENCY RELIEF

Deflagration and Detonation Flame Arrestors

* Emergency Relief Systems Design Using DIERS
Technology

e G/L for Pressure Relief and Effluent Handling Systems
Safe Design and Operation of Process Vents and
Emission Control Systems

CHEMICAL REACTIVITY HAZARDS
Chemical Reactivity Hazard Training CD-ROM

e Essential Practices for Managing Chemical
Reactivity Hazards

e G/L for Process Safety in Batch Reaction Systems

e G/L for Reactivity Evaluation and Application to
Process Design
G/L for Safe Storage and Handling of Reactive Materials
Reactivity Evaluation Software Tool

SAFE DESIGN
Continuous Monitoring for Hazardous Material
Releases
G/L for Engineering Design for Process Safety, 2nd ed.
G/L for Fire Protection in Chemical, Petrochemica,
and Hydrocarbon Processing Facilities
G/L for Safe Warehousing of Chemicals
Inherently Safer Design, 2nd Ed.

CONSEOUENCE MODELING
G/L for Consequence Analysis of Chemical Releases
e (/L for Evaluating Process Plant Buildings for External
Explosions and Fires and Toxic Releases, 2nd ed
e G/L for Evaluating the Characteristics of Vapor
Cloud Explosion, Pressure Vessel Bursts, BLEVE,
and Flash Fire Hazards, 2nd Edition
Understanding Explosions
Wind Flow and Vapor Cloud Dispersion at Industrial
and Urban Sites

BIOPROCESS SAFETY

e (/L for Process Safety in Bioprocess Manufacturing
Facilities

DUST EXPLOSION HAZARDS
e (/L for Safe Handling of Powders and Bulk Solids

HUMAN FACTORS

¢ Human Factors: Methods for Improving Performance
in the Process Industries

e G/L for Preventing Human Error in Process Safety

SAFETY INSTRUMENTED SYSTEMS

e (/L for Safe and Reliable Instrumented Protective
Systems
e (/L for Safe Automation of Chemical Processes

R&D
e Making EHS an Integral Part of Process Design

UPSTREAM

e (Most CCPS titles apply equally to upstream
processes. Please see appropriate RBPS element or
technical topic)



