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Center for Chemical Process Safety

ENCONTRO DE TROCA DE EXPERIENCIAS EM
SEGURANCA DE PROCESSO - CCPS

O que é necessario?
1- Anfitriao (plataforma e envio convites)

2- Quem queira compartilhar suas
experiéncias

3- Quem queira ouvir as experiéncias dos
outros e discutir temas de SEPRO

The Global Community Committed to Process Safety



cPs CCPS

Center for Chemical Process Safety

« 1985 => Bhopal e outros acidentes

 |nstituto Americano de Engenheiros Quimicos
(American Institute of Chemical Engineers - AIChE),
sede em Nova lorque

« > 270 empresas membros

— quimica, farmacéutica, 6leo&gas, petroquimicas, manufatura
diversa, engenharia, energia, mineragcao, agro, cosméticos, etc

— agencias do governo americano, associacoes e prestadores de

Servigos %;/_f?}f

« Entidade técnica sem fins lucrativos
“The Global Community Committed to Process Safety”

« Lider Global em Seguranca de Processo




An AIChE Technology Alliance
L] ~ PS
V 1ISAO v

r for Chemical Process Safet

“Um mundo sem acidentes de

Seguranca de Processo”

THE GLOBAL COMMUNITY COMMITTED TO PROCESS SAFETY
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( E An AIChE Technology Alliance

Center for Chemical Process Safety

UNIDAS EM UMA INICIATIVA PARA APOIAR
AS VITIMAS DO

16MAI0-18H




CADA UM AJUDA COM AQUILO QUE TEM DE MELHOR E NOS
ACREDITAMOS QUE UMA PARA
ACALMAR 0 CORAGAOQE

POR 1SS0, O LA EA

SE UNIRAM PARA CONVIDAR OS MAIORES
PALESTRANTES DO PAIS, PARA TRAZEREM UMA PALAVRA DE
FORCA E CONFORTO PARA TODOS AQUELES QUE ESTAO
PRECISANDO,

16MAI0-18H — (wo

INSPIRACAO E ESPERANGCA DE CADA
PALESTRANTE ABOFIDANDO O TEMA RESILIENCIA E SUPERACAO
EM TEMPOS DE CRISE COM O OBJETIVO DE |
C E SUPORTE PRATICO ATRAVES DE
QUE SERAO FACILITADAS POR UM DURANTE O EVENTO.

An AIChE Technology Alliance

PS

Center for Chemical Process Safety



Vocé também vai poder
contribuir! Ao logo de toda o PS

evento' d ispo n i b iI iz a re m 0 S u m Center for Chemical Process Safety
v QR Code para doagoes
@nAFmHAUSTICD @DANISIJZUKI fi n a n Ce i ra S .
ﬂ 4 ? Anota ai!

@MAYANANEIVA @MARIAFLAVIABASTOS @RAZOESPARAACREDITAR

17 Data: 16 de Maio

- FR oy _ ' AL
0 g () Horario: 18h
: & - Palestrantes inspiradores

@BIA.MARRTINS @RHAMUCHE @PROFESSORGUSTAVOREIS . .
- Como participar: acessar a

f live pelo perfil
9 P @resiliencia_humana

sy pemscompeny bl compa rtilharao men sagens de
forca e resiliéncia

@ Todas as doagoes serédo
direcionadas a ONG Olhar de
Bia.




MissAo s

Center for Chemical Process Safety

CCPS estd empenhado em alcancar um mundo sem incidentes de Seguranca de

Processo, através de:

Servir como um recurso mundial de primeira linha para conhecimento e
compreensQo de Seguranca de Processos

Avancar na cultura de Seguranca de Processos, conceitos técnicos e praticas de
gestdo

Aprimorar a competéncia individual e organizacional em Seguranca de Processos
Fomentar a colaboracdo dentro e entre organizacoes, em todos 0s niveis
Promover a Seguranca de Processos como um valor social fundamental e base

para uma operacdo responsavel e sustentavel



hitps://www.aiche.org/ccps

SIGN IN

%PS Education Events Membership Projects Tools Publications Q

Ersm b Chemess Frovem bofehy

. Crie sua conta
Center for Chemical no site do CCPS

Process Safety

e usufrua de
. . todo
A World without Process Safety Incidents™ Aember-only ( - .
- conhecimento
ABOUT CCPS BECOME A MEMBER disponibilizado
a empresas
membro




Crie sua conta no site do CCPS e usufrua de todo conhecimento
disponibilizado a empresas membro

!r\
"‘4.55' Center for Chemical An AICHE Technological Community

Process Safoty

Login Don't have an account?

CCPS offers many benefits but the true value of
Username Forgot your username? membership lies in the extraordinary interaction
and learning opportunities. The vast pool of
knowledge and experience that is available to
members is priceless. Members help each

other, providing technical guidance and offering
Pesinisl Eoipek your parsumul? safety strategy suggestions. Join CCPS.

aglitz

LT

If you do not already have a login account

lease creale an account here.
(] Show Password (&) P h

LOGIN >

Keep me signed in



https://www.aiche.org/ccps/ccps-member-companies-0

% PS Education Events Membership Projects Tools Publ'“t'o\ 4 AIChE

eeemesteneer M7 Mias nd@o sei se minha empresa é associada....

'.""1‘
n ACES INCORPORATED A &EPIEE!]

clgial
ADNOC

ADAMA

AoVANSiX Advisian <9E>» Adédemy

Solutions:

@airtiquide prooulB ¢ A\ Albemarle @ﬂazrmes

" AMETICAN

Aceming” AAmSty AMGEN AON



CCPS Latin America %PS

Caribbean

Pacific Ocean

Carmen Osorio, Ph.D. | o

Latin America Manager Atlantic Ocean

4+ Falkland Islands

carmo@aiche.org



An AIChE Technology Alliance

Latin America Activities and Projects (2024) %PS

Reunioes Regionais Presenciais

= Brazil 2024 - 4 de junho (portugués)
v Anfitrido: TRANSPETRO 4 e 5 junho 2024

= Argentina 2024 (espanol)
v'Detalhes serdo fornecidos no futuro

© Disponibilidade limitada.
O Foco em empresas membro do CCPS
© 1-2 dias

Center for Chemical Process Safety

Reunioes Regionais Virtuais

= Compartihamento de Conhecimento em
PSM (16 de abril, 16 de maio, 6 de Agosto, 8 de
Outubro)

= CCPS Reunion Regional (Espanol)
v'Maio 22, 2024

= Mining Minerals and Metals — Webinar
v Junho 13, 2024
v English

® Aberto a todos
® 2-3 horas

THE GLOBAL COMMUNITY COMMITTED TO PROCESS SAFETY



Publicagoes do CCPS em Portugués %PS
Online publications available at aiche.ccps/org

Rég\_afdeOroenSegu i - |nTereSTed in Sponsor O

€505 para:

INDICADORES DE oo Combunie REGLAS DE ORO DE GOLDEN RULES FOR CCPS book
SEGURIDAD DE POLVOS CHLOR-ALKALI SN
PROCESOS COMBUSTIBLES IN-PROGRESS translation’

ccps@aiche.org

[ ] A
T ANALISE DE

Conducdo das
Operacdes e CAMADA EDE
Disciplina Diratiizes pera PR OTEQAO

Operacional

Definicdo de Requisitos
de Competéncia em
Seguranca de Processo

perac:
e Manutencao

-
-
e
—
-
—
—
—

GRSE @PS B = _
DIRETRIZES PARA Cﬂl!l]UQ[\l] DAS DIRETRIZES PARA DEFINIGI\O ANALISE DE CAMADA DIRETRIZES PARA DIRETRIZES PARA ELABORAR  DIRETRIZES PARA ELABORAR
SEGURANGA DE OPERAGOES E DISCIPLINA DE REQUISITOS DE DE PROTEGAD GERENCIAMENTO DE MUDANCA PROCEDIMENTOS EFICAZES PROCEDIMENTOS PARA
PROCESSO BASEADA EM OPERACIONAL COMPETENCIA EM SEGURANGA PARA SEGURANGA DE PROCESSO DE OPERAGAO E AVALIAGAO DE PERIGOS

RISCO DE PROCESSO MANUTENGAO



Publicaciones del CCPS en Espanol

Online publications available at aiche.ccps/org

Genter for Chemical Prooess Safely

Indicadores de Seguranca de Processo

Guia de Selegdo de Indicadores Proativos e Reativos v INDIcADoREs DE Go\den RU‘ES Of P!OCESS Safety for GolnEN RulEs FnR Golden Ru‘es Of PrOCeSS Safety fOr GolnEN RulEs FOR
: SEGURANGA DE Combustible Dusts COMBUSTIBLE DUST Chlor-Alkali CHLOR-ALKALI

IN-PROGRESS
PRQLidant
ispersion
{ Ignition Source
Combustible Dust

PROCESSO

( E An AIChE Technology Alliance

Center for Chemical Process Safety

[ Interested in sponsor a)
CCPS book
translation?

ccps@aiche.org

Conduccién de “:':.f‘"
las O;.)er-aﬂ.ones Y ENFOQUE PRACTICO SOBRE LA
Disciplina IDENTIFICACION DE PELIGROS ENFOQUE PRACTICO SOBRE LA
Operativa y para el Personal Bperativo v de Mantenimientn y
CONDUCCION DE LAS _ IDENTIFICACION DE PELIGROS
exussrornasismmanoesocsss— OPERACIONES Y DISCIPLINA PARA EL PERSONAL
OPERATIVO Y DE

TN LA INDUSTRIA OPERATIVA
{ MANTENIMIENTO

" PROCESS

GUIDELINES FOR

RISK
BASED
GUIDELINES FOR RISK
BASED PROCESS SAFETY

SAFETY



hitps://www.aiche.org/ccps

SIGN IN

iz %PS Education Events Membership Projects Tools Publications Q Ll

Ersm b Chemess Frovem bofehy

Center for Chemical
Process Safety

A World without Process Safety Incidents™

ABOUT CCFS BECOME A MEMBER




20° Congresso Global de Seguranca

de Processo

e e

rocess Safety
lein Orisans, LA

Encontro CCPS VIRTUAL
16 de maio de 2024

2024 Spring Meeting
and 20th Global 14 &s 17:30h

Anfitria: IPIRANGA
CO"QFGSS on Process Tema: Destaques do Congresso do CCPS
Safety

Zuin - IPIRANGA
Gilsa - DNV
Luana - TRANSPETRO
Fabio - PETROBRAS
Glitz - CCPS

March 24, 2024 to March 28, 2024

New Orleans Ernest N. Morial Convention Center, New Orleans, LA

Register SPONSOR & EXHIBIT TECHNICAL PROGRAM AD




2024 Conferencia Latino-Americana de %PS

s eg U rq n g q d e P roc essos CC Ps Center for Chemical Process Safety
18 a 20 setembro 2024
—_— Maneiras de Participar
G | €EPS y

o s e Q Participante
SEPT LATIN AMERICAN
CONFERENCE

swerocesssarery (] Conferencista ;
A Patrocinador (>$2K USD)
A Exhibidor ($2.5 USD)

Barranquilla
2024Colombia

tradugao simultanea Prazo
(portugués - espanhol - inglés) April 26, 2024

Visite a pagina de Expositores e Patrocinadores: aiche.org/lacps

e aprenda maneiras de apoiar este evento




j cc An AICTE Technology Alllonds
‘ Consejo Colombiano PS

de Seguridad Cenfer for Chemical Procass Safety

10™ CCPS

LATIN AMERICAN & W/
CONFERENCE S

ONPROCESS SAFETY

| |
2024 Barranquilla
Colgmbia

hemical Process Safet

10° Conferéncia Latino-
Americana sobre Seguranca
de Processos (10 LACPS)
18 a 20 setembro 2024

Inscreva-se aiche.org/lacps

THE GLOBAL COMMUNITY COMMITTED TO PROCESS SAFETY



( E An AIChE Technology Alliance

Center for Chemical Process Safety

SEEYOU = Congresso Global de
@ . EAR W9._ Seguranca de Processo 2025

April 6 - 10, 2025

Hilton Anatole, Dallas, TX

6 a 10 de abril 2025

SPRINGZS 5 Dallas, Texas
121" GCPS

i

THE GLOBAL COMMUNITY COMMITTED TO PROCESS SAFETY




hitps://www.aiche.org/ccps

SIGN IN

iz %PS Education Events Membership Projects Tools Publications Q Ll

Ersm b Chemess Frovem bofehy

Center for Chemical
Process Safety

A World without Process Safety Incidents™

ABOUT CCFS BECOME A MEMBER




hitps://www.aiche.org/ccps

Q A AIChE SIGN IN

PS Education Events Membership Projects Tools Publications

Ersm b Chemess Frovem bofehy

LOPA Database PERD: Process Equipment Process Safety Incident Database All Toals Collaborators
Reliability Database

Process Safety Glossary Professional Services Directory RBPS Resources Web Tool

Vision 20/20 Process Safety Metrics

A World without Process Safety Incidents™

ABOUT CCFS BECOME A MEMBER




Semana Internacional de Seguranca de Processo
otematons Proces Safety Wesk 2 a b6 dezembro 2024

Decemoer 2.4, 2024

INTERNATIONAL

International » PROCESS

Process Safety SAFETY
Week == WEEK

- DeTember 2, 2024 to December 6, 2024 Essas organizacdes estdo trabalhando juntas para oferecer uma
Online . . =
semana de conscientizacdo sobre seguranca de processo

Mary Kay O'Connor
Process Safety Center




hitps://www.aiche.org/ccps

%PS Education I Events IMembership Projects Tools Publications

Ersm b Chemess Frovem bofehy

Books CCPS on Knowvel Golden Rules

Process Safety Beacon Process Safety Monographs Process Safety Progress

Process Safety Summaries Safe Work Practices [SWP) Book of Beacons

ABOUT CCFS BECOME A MEMBER

Q

A AIChE

All Publications

SIGN IN



AIChE Academy %F’S

Chemical Process Safet

interested ine

= E-learning

= Virtual instructor led (live)
= |nstructor led (in-person)

= Blended learning




( E An AIChE Technology Alliance

Center for Chemical Process Safety

Muita informacdo publica

“mundo de
informacdo”
associados

)

e.org/ccps

THE GLOBAL COMMUNITY COMMITTED TO PROCESS SAFETY



S RD Subcomissao de
Riscos em Dutos - SRD

B
LOGUM
GASOCIENTE

/

Agencias
Ambientais
IBAMA-

INEA-RJ

FEPAM-RS—

INEMA-BA—
FEAM-MG- UFF————UFSC

/ ANP

Agencias
/ Reguladoras

Operadores
PETROBRAS

NTS
BRASKEM

IBP
ABRISCO
IPT

SPE

(

INSTITUTO
[1R} MLEIRD DE
P[ ROLEO E GAS



Objetivos e Premissas
%ps Encontros CCPS

Center for Chemical Process Safety

OBJETIVOS

« Compartilhamento de conhecimento e experiéncias em Seguranca
de Processo e assuntos relacionados

» Apresentar casos de sucesso e solugcoes encontradas

« Networking em Seguranga de Processo e assuntos relacionados
* Divulgar o CCPS

PREMISSAS

» Participacao e sinergia: 2+2 >4

Custo reduzido (virtual)

Anfitrido: ceder Plataforma de videoconferéncia + enviar convite
3 ou 4 reunides/ano

Grupo sem fins comerciais

29
The Global Community Committed to Process Safety



Objetivos e Prem @,
%F’S Encontrr: GP\

Center for Chemical Process Safety "QO
OBJETIVOS Q‘a(a
« Compartilhament~ DS #<

L\
de Processr 6(\0d

e A e
S A ®
°°

& G
@$6P\ Q?N\P
? \ﬁ? 1T O s relacionados
\MX‘ P@P\
O

?\P§6? W2,
: ) " .dtafd/rma de videoconferéncia + enviar convite
3

ses/ano
e GrL -em fins comerciais

30
The Global Community Committed to Process Safety

o€



%F’S AGENDA

Center for Chemical Process Safety

PAUTA UNICA: “Debriefing” do Congresso Global de Seguranca de Processo — Nova Orleans (EUA)
25 a 27 de marco de 2024

. O que chamou a atencéo,

. Quais temas/ assuntos estao sendo discutidos no mundo,
. Principais “ganhos”,

. Insights e reflexdes.

14:00 as 14:15 h — Abertura e regras de participacao — Alexandre Glitz — CCPS
14:15 as 15:00 h — Eduardo Zuin - IPIRANGA

15:00 as 15:45 h — Gilsa Monteiro - DNV

15:45 as 16:30h — Luana Marques — TRANSPETRO

16:30 as 17:15h — Fabio Rossi - PETROBRAS

31
The Global Community Committed to Process Safety



ENCONTROS CCPS BRASIL — 2024
(terca-feira) 14 as 17:30h
27 fevereiro — IBP (V)
16 abril - GERDAU (¥)
16 maio (quinta) - IPIRANGA
04 junho — TRANSPETRO (presencial — Rio de Janeiro)
06 agosto — CCPS

8 outubro — FM GLOBAL



%ps 04 junho — TRANSPETRO (presencial — Rio de Janeiro)

Center for Chemical Proc

w TRANSPETRO

Restrito a CONVIDADOS: foco empresas MEMBRO DO CCPS
Convites serao enviados pelo CCPS (Carmen Osorio e Glitz)
Necessario o registro (links no convite) para poder ter
acesso ao Edificio da TRANSPETRO. Sem registro previo,

nao sera possivel o acesso ao Edificio.



( é An AIChE Technology Alliance

Center for Chemical Process Safety

DIFERENTES
PONTOS DE
VISTA DA
MESMA
REALIDADE

Isto € VERDADE

The Global Community Committed to Process Safety



ﬂ Ipiranga

20th GCPS 2024
New Orleans
24 3 28/03

SPRING24
+206CPS



Associacao ao CCPS

O CCPS (Center chemical for Process safety) é o 6rgao maximo em segurancga de process%lDS
no mundo, com mais de 260 empresas filiadas ao redor do mundo

Beneficios:

e Acesso a subcomités do segmento (Armazenamento e distribuicao)

* Direito a participacdo na elaboracdo/revisdao de novos guidelines (ex: API 754)

* Acesso a base de dados de acidentes/investigacdes

e Acesso a base de dados de auditoria de barreiras (LOPA)

e Acesso a webinars e formacdes profissionais

* Contato com o maiores especialistas de seguranca de processo do mundo

* Contribuicao na prevencao de acidentes através de rede de apoio de expert e especialistas



SPRING24 o=
I 20THGC ps «  Maior evento de Seguranca de Processos do mundo
. Acontece anualmente (geralmente no sul dos EUA)

A Joint AIChE and CCPS Meeting «  Grande presenca de empreses petroquimicas

Empresas Brasileiras:

* |[piranga
700 4 dias de * Vale
1900 275 Papers conteudo * Petrobras

participantes empresas : .
submetidos técnico * Transpetro

* TAG

Além das sessdes gerais do evento, ocorrem em paralelo 5 salas com diferentes temas.
Nosso trabalho foi apresentado na sessao “Perspectives on Process Safety Around the Globe”

O tema que mais apareceu sob diferentes 6ticas nas diferentes salas foi
Fatores Humanos




Paper Ipiranga

e Avaliacdo da correlacdo entre cultura de IER/YERR 311

Seguranca e Seguranca de Processos

mTier 3 mTier2
* Avaliagao entre 23 dimensdes da Hearts and 3,00
Minds e 20 RBPS - Risk Based Process Safety - fier — ~-H&M !
Alta correlacao — Aprox 80%
* Nossa trajetoria de fortalecimento da cultura 2,80,/'

apoiou num maior nivel de reporte, investigacao 1
e prevencao dos maiores derrames
3
2020

2023

2021 2022 2023

l 81 % - Volume Derramado (23’ x 22’)

Sem ocorréncia de Tierl



Principais Insights

Gerenciamento de Risco ‘ Principais desafios de PSM no século 21

*Gerenciar os maiores riscos (incluindo tolerabilidade e aprovacdes) de
forma dinamica

*Conhego meus Riscos Dono do Risco — Operacéo
*Conheco as medidas de controle desses riscos *Descricao de cargo
*Accontability

*Resp. Civil e Criminag
*Clareza sobre o que o Board precisa saber *Também é dono do Budget
Normatizagao— area técnica
Auditoria

(minhas medidas de controle sdo verificadas e estao efetivas)

*Clareza de quais executivos precisam saber sobre SEPRO

*Qutras areas precisam estar mais apropriadas do tema

Consultorias externas também apoiam como
uma camada independente

*Melhor definicdao sobre indicadores Reativos e Proativos
*O que medimos fala sobre o que é importante

sIndicadores certos nos d3o senso de urgéncia certo Comité de risco dedicado aos riscos operacionais

*Antecipacao de riscos

* Interacao entre solugdes digitais e assets instalados



Principais Insights

Investigacao de Acidentes

Definir e entender papeis e
responsabilidades

Transformar em aprendizado de verdade
para a organizagao

Documentar o porqué das mudancas dos
procedimentos

Custo do acidente para apoiar em BC
*HH de mitigacao

*HH de investigacao

*Revisitar PAE e PGC em funcdes de
acidentes (o cendrio ocorrido estava
coberto)

Cultura

Conversas mais abertas — de mao dupla

Feedback para o campo do que esta sendo feito e para que esta
sendo feito

Gerenciar competéncia e conhecimento — diferentes skills precisam
de diferentes formas de aprendizado — Reciclagem também é
importante! Cuidar da nova geracao!

Seguranca Psicolégica é fundamental

Walk The Talk — Precisa de registro, entender as causas raizes dos
gue ouve, plano de acao, tratamento e feedback

Disciplina Operacional — muito mais do que fazer o certo sempre:
Lideranca, trabalho em equipe, procedimento e housekeeping
HOP

*Errar € normal

*Culpar nao resolve nada

*Sistemas direcionam comportamentos

*Respeito é importante

*Aprender é vital
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—— . SPRING24
Human Reliability Analysis (HRA) +20'GCPS

A Joint AIChE and CCPS Meeting

What methodological adjustments must be adopted in
Petro-HRA to analyse pre-accident operator actions?

Monteiro, G.P; Fernander, M.; Diniz, F.; Bleser, C.

Post-Initiator Events

FFFFsrE .l'"
PREVENTION ’ e MITIGATION Tasks involving larger cognitive
’ ’ components for information processing,
PREVENTIVE 111::1:1 MITIGATIVE diagnosis and decision-making in
SA— — response to an abnormal condition
Tank High-Level Gas/Fire Detechon .
Alarmm and Operator and manual ESD
Response
Threat Top Event Consequence eyn
Start loading 10 an Mmoo R PR Initiator Events
incomect tank (with ane > sl
residual capacity) Action tasks dominated by rules and
skills performed during safety-critical
but normal operations, in which a
human error can initiate an accident
INITIATOR PRE-INITIATOR POST-INITIATOR PRE-INITIATOR POST-INITIATOR sequence
HUMAN FAILURE HUMAN FAILURE HUMAN FAILURE HUMAN FAILURE HUMAN FAILURE
EVENT EVENT EVENT EVENT EVENT
Line-up of the Incomect calibration Failure to respond Incormrect calibration Failure to activate g
incorrect tank or testing of level to high-level alarm or testing of gas/fire ESD P re'l n Itl ator Eve nts
Sensor Seansor
Action tasks dominated by rules and
; u N skills, performed during normal
T k T - Human Fa“ure SPAR H Petro HRA ) r g .
Estimating the Human Error Probability (HEP): asi type Event: NHEP: Application operation (inspection, test and
maintenance activities).
HEP = NHEP X [Ii=; Multiplier (PSF;) Diagnosis - Post-Initiator Event  1E-02 Sg:te-] I?;tia;gf (t;/(lr:(t); )
« NHEP: Nominal H P ili To be adopted for
E ominatHuman Frror roabsity Action - Pre-Initiator Event  1E-03 Pre-accident human —_—
» PSF: Performance Shaping Factors - Initiator Event failure events DNV




Human Factors — Procedure Error Drives

CAPTUER - Using Digital Technology for

Effective and Efficient Procedures

CAPTUER = Completely Automated Procedure Tool for User

Error Reduction

L AN

3

The

DNV ©

.e.The tool helps in identifying possible error traps in a procedure.

paper addresses common Procedure error drivers:
U E.g. Vague Terms (such as ‘if applicable”; “if needed”; “as
appropriate” etc).

U E.g. Avoid the passive voice; use the active voice explaining
the action to be taken.

U Multiple actions — Any time there are 3 or more actions in a
step there is an increase in error rates.”

01 APRIL 2024

SPRING24
+20"GCPS

A Joint AIChE and CCPS Meeting

AIChE Spring Meeting and Global Congress on Process Safety

CAPTUER - Using Digital Technology for Effective and Efficient Procedures

Elliot Wolf-Stokes
Global Process Safety Leader
The Chemours Company
elliot.wolf@chemours.com

Rob Fisher
President and Director of Operations
Fisher Improvement Technologies, Inc.
rob.fisher@improvewithfit.com

Prepared for Presentation at
American Institute of Chemical Engineers
2024 Spring Meeting and 20th Global Congress on Process Safety
New Orleans. LA
March 25 — March 28, 2024

DNV




Human Factors — Biases

Presentation: “The Impact of Cognitive Bias on Incident Investigations”,
by Robert Bellair (Dow)

Q Point for our reflection:

« Are we aware about the common biases that can affect our judgements and

decision-making in risk analyses, incident investigations and other analyses? Do you want to
know more?

Do you know the following common biases?

O Confirmation Bias How Risk-Informed
Q Hindsight Bias Decisions Can Fail:
Q AnChOfing Bias _ Lessons from a Nuclear
- OV‘?rCOT‘f'de’_‘CG Bias Power Plant Incident
U Availability Bias
U Escalation of Commitment Monteiro, GP and Frutuoso e Melo,
P.F.
« The author suggested that increasing diversity in accident investigation httos://oubs.acs.ora/doi/abs/10.1021
teams can reduce the adverse effects of Bias. [acs.chas.1c00039

@- In_ my view, “Groupthink” can hinder the positive effects of diversity.

00
fm® Al - Could it help in the process of raising different hypothesis during an accident investigation?

4 DNV © 01 APRIL 2024
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Enhancing PHA Facilitation Through the “Elicit-Provide-Elicit”

Method

1 What is elicit-provide-elicit?

Elicit-provide-elicit is a simple but powerful
technique to share information with your clients
in a way that respects their autonomy and
engages them in the process. It involves three
steps: elicit your client's existing knowledge,

beliefs, or preferences about the topic; Erovide
new or additional information that is relevant,
accurate, and tailored to their needs; and elicit
their response, reaction, or feedback to the
information. This way, you avoid lecturing,
imposing, or persuading your client, and instead
invite them to explore and integrate the
information with their own perspective.

t

A way to handle resistance or
defensiveness

https://www.linkedin.com/advice/3/how-do-you-handle-
resistance-defensiveness

3 How to use elicit-provide-

elicit and summaries
effectively?

To use elicit-provide-elicit and summaries
effectively, you need to abide by some basic
principles of motivational interviewing, such as
expressing empathy, supporting autonomy,
developing discrepancy, and rolling with
resistance. To apply these principles, consider
asking open-ended questions to understand your

client's views, feelings, or goals before providing

information. Use affirmations, reflections, or
summaries to acknowledge and validate your
client's experience, strengths, or values. Before
providing information, ask permission and check
if your client is ready to hear it. When providing
information, use language that your client can
understand and avoid generalizing by using
words like “some” or “many” instead of “all” or
“most”. After providing information, elicit your

client's response using questions that encourage

them to express their thoughts, feelings, or
actions. Lastly, use summaries to wrap up the
discussion or review what has been discussed.

Points for our reflection:

Can this method help us during
the HRA Workshop meetings
so that constructive
conversations are established
to address human failure
events?

Could this method be a helpful
tool to avoid or at least reduce
the adverse effects of biases?

Additional
useful
reference.

THE GENTLE

| | ARTOFASKING
INSTEAD
OF TELLING

DNV




Human Factors and Cybersecurity

Presentation: Using Human Factors to
Improve Cybersecurity

* What is the role of individuals in
cybersecurity: weak link or last barrier
of defense?

How prepared Do CROs What if all
are (Control Room barriers

organizations Operators) (BCPS, F&G,
in Brazil for receive any SIS) are
preventing and specific training controlled by a
mitigating a for it? hacker?
cyberattack? P >

NEWS / PINELLAS

Oldsmar’s water supply
attack is a warning, experts
say. It could’'ve been worse.

Instead of causing widespread injury or loss of life,
the attack could stand as a huge red flag marking
quietly pervasive flaws in national security.

Is there a crisis
response and
business
continuity plan in
place?

DNV




Risks & Opportunities of Emerging
Incident Responders

Abstract

In this session we will explore the traditional challenges of emergency response and crisis management and ask
whether technological solutions provide the answers. We will introduce and explore a Digital Emergency Response
Ecosystem as a case study showing how technology can offer significant benefits to responders. Benefits including
enhanced situational awareness, real-time communications, streamlined reporting, and improved coordination
between organizations and other responders, such as clean up providers. However, we'll also heed caution,
discussing the complexities of crisis and emergency situations, the intricacies of human decision making, and why
Al and other digital solutions are not a cure-all for our challenges and could in fact create barriers to effective
decision making under pressure.

* Responders shall not be overloaded with data.

Process
®

.Data Producetr )
000
o0

Activity and Demand ———>

+ Emerging technologies / digitalization can help in
better controlling the flow of information within an
emergency response structure.

Integrate g
©.
=
cee - 4
o Filter

IMore Data &g= More Information ‘

Endsioy, M.R. and Gartand D.J (Eds) (2000)
Associates

* How could these technologies help in enhancing
situational awareness?

SITUATIONAL AWARENESS IS the state of individual and/or collective

knowledge relating to past and current events, their implications and
potential future developments.

(Get Info)

DNV © 01 APRIL 2024

Technology for

Challenge to Incident Responders:

oy ot (e\\‘“b‘.
5\\9\“‘0‘“'"“: AL

o
o®

Oenm,,
S s”‘ce"db’ln

Perception

of
N :"‘Iuo,, ”::h ang
- o -I:Lg
Time —_—

Figure 1: the evidence gap in crisis management

Comprehension Projection

(Think ahead)

(Understand Info)

Decision-

Action «— Making

DNV
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Inv\cetigation Report

Organic Peroxide Decomposition, Release, and Fire at
Arkema Crosby Following Hurricane Harvey Flooding
Crosby, Texas

Incident Date: August 31, 2017
to C ity Evacuation, and Property Damage

Natural Hazards

Presentation: Last Lunch Session, presentation R
) . flooding incident suffered
by Michael Washington, Arkema. by Arkema?

Do you remember the

KEY Issues:

« Understand Site Flood Vulnerability
e Conduct a Flood Risk Assessment

« Strengthen Flood Resiliency

o Improve Emergency Response

Natural Hazards Assessment and Natural Disaster Qualitative
Readiness & Preparation Score:

Score Indicator:
Hurricane - e.g. 98% « The score indicator is based on a checklist that has been prepared using
questions from CSB investigation reports; regulatory requirements etc.
Tornado
- * The Natural Hazards have been thoroughly discussed to better comprehend
Winterization how tough the events could be:
+ E.g. What do you mean by 3-day below freezing point in Texas?
Flooding - « What materials do we have which are not designed to withstand these
Etc. conditions?
* Do we need to shut down?
8 DNV © 01 APRIL 2024
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Natural Hazards Emergency
Response Plan

Ar ACH Tocrecnogy Mhirce

‘Center for Chemical Process Safety.

CCPS Monograph:

Human Factors Primer for
Front Line Leaders

This monograph provides front line leaders in operating
plants with human factors concepts and tools to support
their decision-making. It complements and references
CCPS/EI Human Factors Handbook.

Decision

My site is developing a Natural Hazards Emergency Response Plan. In addition to the
technical aspects, how do | best address the teamwork and communication aspects?

Key Human Factors Concepts for Non-technical Competency Management
» Identify the natural hazards and associated risks (CCPS, 2019a)

« Determine actions and decisions that may be required to address the emergency
- Actions before, during, and recovering from the emergency event
-~ Methods to maintain situation awareness (HFH 20) recognizing that workers
may be in a safe shelter with limited ability to assess the local environment

o Assign the team (HFH 11)
- Select team members that are competent to be on the emergency response
team
~ Create plans to minimize fatigue (HFH 15)
- Consider workers’ other (personal) responsibilities in a natural hazard
emergency
- Practice response skills through table-top exercises and drills

« Design the communications (HFH 19)
- System reliability and ability to survive the natural hazard
- Method, timing, and personnel involved

Incidents to Learn From

Fukushima Daiichi Nuclear Power Plant Release - Japan 2011 (CCPS, 2019b)
Arkema Chemical Plant Fire - Texas, US 2017 (CSB, 2018)

Potential Actions and Tools

* Understand the natural hazards and plan for them (CCPS, 2019a) (HFH 22).

* Develop a plan that considers situation awareness and communications
challenges.

« Conduct training and drills.

« Communicate relevant plan details with internal and external stakeholders.

DNV




WHEN TRUST MATTERS

Global Conference
on Process Safety

Takeaways and Insights from the Conference
Gilsa Monteiro

New Orleans, March 25 to 28, 2024

CCPS Meeting - Sharing Session
16 May 2024

www.dnv.com

DNV
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SPRING24+20"GCPS
A Joint AIChE and CCPS Meeting ﬁ‘;&“g?.*::::, :ir:er,

“"Debriefing” do Congresso Global de
Seguranca de Processo — Nova Orleans
(EUA) 25 a 27 de marco de 2024

Fabio Leandro Rossi

Gerente de Seguranca de Processo

flrossi@petrobras.com.br GC p S 2n
PUBLICA ANNIVI %

El



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

Destaqgues

Participacao como co-chair - Portugués - durante o evento;
» Avaliacao dos trabalhos enviados (ranking) (50% aprovado);
» Selecao dos trabalhos orais e posters;
« Avaliacao e comentarios dos artigos e apresentacoes (55%);

« Conducao da sala em portugueés.

Representacao da Petrobras na reuniao dos steering committee;

PUBLICA ANNIVEMRY



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

Destaqgues SPRING24 | . e

+20'HGC pS Centro de convengoes de Nova Orleans

A Joint AIChE and CCPS Meeting

CHAMADA DE RESUMOS EM PORTUGUES!

Apresentacao em inglés na sala internacional;

0 20° Congresso global de seguranca de processo ocorrerd em de 24-28 de margo de 2024 a ser
realizado em Nova Orleans, Estados Unidos.

0Os convidamos 8 compartilhar suas experiéncias em portugués. Os tdpicos abordados sdo
amplos e relacionados aos dltimos avangos na drea de seguranga de processo.

Nés temos um enorme potencial de participagao em diversos temas; Ao submeter seus artigos, escolham os dos itens abaixo para sessio em portugués.

* T1083 Gestdo da Seguranga de Processos baseada em Risco
* T10100 Anglise de Perigos & Riscos

Movos artigos podem ser submetidos até o dia 25/10/2023.

A sala internacional teve uma caracteristica mais aplicavel (menos

abrangéncia de demais apresentacoes);

Para maiores informagoes do evento Para submissdo de seus artigos
*necassdna estar lagade no sitn

GCPS28

ANNIVERSARY



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

Portuguese Session: Gestao da Seguranca de Processos baseada em Risco l e ll
Co-Chairs: Bruno Menegatti Esperandio e Fabio Leandro Rossi March 25, 2024
Overview of Risk-Based Decision-Making Methodologies and Scenario Prioritization in Bow Tie Analysis:

Unveiling Benefits and Challenges

Deyse Camara

Implementation Methodology of Third Part Interference Frequency Reduction Using ISO 13.623
Vitor Cersosimo Esposito

Dynamic Barriers Monitoring in the Mining Industry and Its Conftribution to Process Safety
Hellen Mello

Break - Luncheon for Spring and GCPS (Monday) - Great Hall A (New Orleans Ernest N. Morial Convention
Center)

Application of Process Safety in Capital Projects - Characteristics Applicable to the Mining Industry
Rodrigo Horta

Dynamic Process Safety Barriers Management at Petrobras: Challenges for Data Integration
Sandro Malvao

PUBLICA ANNIVE%




SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

PUBLICA

New Orleans, LA

Portuguese Session: Gestao da Seguranca de Processos baseada em Risco il
Co-Chairs: Bruno Menegatti Esperandio e Fabio Leandro Rossi March 25, 2024

Reliability in Mass Alert System for Dam Emergencies: Case Study of Vale

Flavio Thimotio

Reduction of Process Accidents Based on API RP 754, by Improving the Safety Culture Measured by the Hearts
& Minds Index

Eduardo Zuin

When Should We Go Beyond Empirical Analysis
Vinicius Simoes

Closing Remarks

GCPS2¢



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

Portuguese Session: Gestao da Seguranc¢a de Processos baseada em Risco IV
Co-Chairs: Bruno Menegatti Esperandio e Fabio Leandro Rossi March 26, 2024

Main Challenges in the Operational Safety Management of Offshore Oil and Gas Production Platforms in the
Design and Commissioning Phase, in the View of the Brazilian Regulator

Thiago Ormonde

Dynamic Process Safety Barriers Management: Challenges in the Governance of the Dynamic Monitoring
Process in a Petrobras Business Unit

Luciana Heil

Closing Remarks

GCPS2¢



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

Gestao Dindmica de Barreiras

Gestao dindmica de barreiras na Petrobras;

Desafios de tecnologia (artigo Sandro);

Governanca em uma Unidade operacional (artigo Luciana);

Avancos em tecnologia aplicadas a Gestdo de Barreiras (artigo

Deyse);

CONSEQUENCES

PUBLICA ANNIVEMRY



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

Gestao Dindmica de Barreiras

Overview of Risk-Based
Decision-Making
Methodologies and
Scenario Prioritization in
Bow Tie Analysis

Integrating LOPA and Bow tie

PUBLICA



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

RAGAGEP

Normas e padroes regulamentares;

Como lidar com as melhores praticas (codes, standards, RP, etc)?

Como gerenciar revisoes e citacoes em padroes corporativos?

PUBLICA ANNIVEMRY



SPRING24+20"GCPS
A Joint AIChE and CCPS Meeting ﬁ‘;&“g?.*::::, :ir:er,

Networking

- PPCI

LIANZ GLOBAL CORPORATE & SPE Y™

FIRE PROTECTION
IMPAIRMENT

MANAGEMENT

GCPS22
PUBLICA ANNIV %\’w
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SPRING24+20"GCPS
A Joint AIChE and CCPS Meeting gg:lvg:lt:; sc,ﬂter,

CCPS Global Technical Steering
Committee Meeting

March 28, 2024




March 24-28, 2024

S P R I NG 24 +20THGC pS New Orleans Ernest N. Morial

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

% An AIChE Technology Alliance

Center for Chemical Process Safety

CCPS 2024 Plan

Advanced
EPsc - Practitioners

——— €CPS PROCESS SAFETY ——
PROFESSIONAL CERTIFICATION

SPRING22
+18"GCPS

A Joint AICHE ond CCPS Meeting

Vision 20/20 Assessment Tools

Implementation

* Expand Process Safety Training
penetration in Middle East

* Grow CCPS Body of Knowledge

* Implement UPSLI 2024 Program

* Execute ECP Training Plan

* Transition CCPSf to AIChE Academy

* Expand CCPSC

* RBPS Assessment Tool launched

REGIONAL CCPS CONFERENCES

) Launch IPSW
* Strengthen / grow virtual presence Global Process Safety & Big Data Conf.
* Sustain global CCPS membership [280] Latin America Conf. on Process Safety

« 7 CCPS Regional Meetings + T&T Global Summit on Process Safety

THE GLOBAL COMMUNITY COMMITTED TO PROCESS SAFETY

= : § -:‘7::/. . G pS L ¥
PUBLICA o= ANN.VE&A’W




SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

RAGAGEP

« RAGAGEP - Pesquisa

« Aplicacdo em sua maioria para projetos de equipamentos;

* 61% ou possuem especialistas (fraduzem) ou detalham em seu PSMS;

« 40% contratam (subscription) ou possuem comité interno que monitorag;
* 19% documentam aplicacdo para cada Unidade de producdo;

* 63% NAo possuem uma ferramenta para acompanhamento;

GCPS22
PUBLICA ANNIV %\’w
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SPRING24+20"GCPS

A Joint AIChE and CCPS Meeting

March 24-28, 2024

New Orleans Ernest N. Morial
Convention Center,

New Orleans, LA

DinGmica
Pontos de atencado

« Automatizacdo de estudos de riscos;
» Valoracdo de investimentos de SP;

Pontos a explorar

« Gameficacdo em SP;

PUBLICA

B NEW TECHNOLOG
Renoks
S
RoboAes ML z;L{-‘*_«t:}&wi
Bioegisd s B vt s e
NET ZE€0 CH, 14 oy #*
Wireless Sor Jusrr. IS s

GCPS22

ANNIVERSARY



S P R I NG 24 +20THGC ps :I:::gﬁ;a_rlzssél'zr?ezs: N. Morial
A Joint AIChE and CCPS Meeting ggcvvgr:lt:; sc,ﬂter,

« Avaliacao da aderéncia das orientacoes,

praticas e padroes da Petrobras aos Process

requisitos dos elementos do Risk Based Safety

Process Safety (RBPS) do CCPS. Matu rity
~ Assessment

G c psz YYYYY
PUBLICA ANNIV %

El



SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

A Joint AIChE and CCPS Meeting Convention Center,

New Orleans, LA

Proximos passos

« Avaliacdo de maturidade;

« Avancos no risco individual e social (artigo TAG);
« Capacitacdo em seguranca de processo;

« Cultura de seguranca de processo;

« Praticas recomendadas padronizacdo;

* Novas tecnologias — diversas frentes;

GCPS22
PUBLICA ANNIV %\’w
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SPRING24+20"'GCPS Nevr Oreans Exmest N, Woria

- Convention Center,
A Joint AIChE and CCPS Meeting

Obrigado

EMBRACE. PURSUE, LEAD, s
=9 ONE AICHE,

| JOIN YOUR
[ TEcHNICAL Home M

NEW, ORLEANS

PUBLICA



