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Location: Araucéria — Parana - Brazil
Capacity: 31.000 m3/day Started in 1977 with 20.000 m3¥/day
Total Area: 10 million m?

Current Units: Atmospheric and Vacuum Distillation Propylene

Solvent Deasphalting Fluid Cracking Catalytic

MTBE Hydrodesulfurization
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Cognitive Ergonomics (Human Reliability)

» Dougherty and Fragola (1998), mention the rate risk due to
human activity in some industries:
— Nuclear Industry: between 50% and 70%
— Petroleum Industry: 70%;
— Aviation Industry: 50%.

ICOH

S #

M e e stmnsd ¢ soge e wn N ageraae bt
Comemon, Vot  Wanh 19 - 10 W)

+30/03/2012

Petrobras Around the World
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Cognitive Ergonomics (Human Reliability)

» The cognitive ergonomics is concerned with mental
processes, such as:

— perception, memory, reasoning and motor response, how

it affect interactions among people and other elements of
a system (IEA, 2000).

— relevant topics include the study of mental workload,
decision making, skilled performance, human computer
interaction, stress and training as they relate to projects
involving humans and systems.
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Organizational Ergonomics

+ Concerns the optimization of socio technical systems,
including its organizational, policies and processes
structures. Relevant topics include communications,
resources management, work project, temporal
organization of work, teamwork, participatory project, new
work paradigms, cooperative work, organizational culture,
networking organizations, telework, and quality
management.
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Organizational Ergonomics

« The organization of the work involves at least six
interdependent aspects, namely:

— Division of tasks in time (temporal structure, schedules,
production rhythm) and in space (physical
arrangement);

— Systems of communication, cooperation and
interconnection between activities, actions and
operations;

— Ways of establishing routines and procedures of
production;
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MATERIALS AND METHODS

* The field of the study comprised a deterministic sample
of operators of the production, transfer and storage area,
totaling 111 operators, who moved from their physical
and operational premises to the new Head Office of the
Integrated Center of Control, divided into 5 groups. The
survey was carried out between August 2009 and
January 2011

ICOH

Concentrated Attention (CA)

CA TOTAL %
Much Upper 11 10%
Upper 15 13,5%
Upper Average 35 31,5%
Average 41 37%
Lower Average 7 6,2%
Lower 2 1,8%
Total 111 100%
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Organizational Ergonomics

— The formulation and negotiation of requirements and
standards of performance, including the systems of
supervision and control;

— The mechanisms of recruitment and selection of people
for the job;

— Training and capacity methods and job training.
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MATERIALS AND METHODS

» The stages of the study comprised two phases:

— Before: contact with the areas for data collection;
application of a census with the operators’ profile; AC —
Concentrated Attention — test; ITRA — Work and Disease
Risks Inventory; structured psychological interview; films
on the desktop activities.

— Afterwards: feedback to the management, supervisors
and operators; implementation of actions resulting from
the finding and confirmed as required correction
demands; new application of the ITRA.
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ITRA - 1st Scale - Physical, psychological and social problems
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ITRA -2 Scale - Your evaluation about your job context

+30/03/2012

ITRA — 31 scale - Your evaluation about the requirements
resulting from your job context

BEFORE AFTER
Average | _1st Factor - Division of the Content of the Tasks | Average | _1st Factor —Division of the Content of the Tasks
Citical Severe Ciitical satistactory. Critical Severe Criical satisactory.
354 16 2 0 349 12 2 0
39,0 610 00 23 707 00
Average 2nd Factor - Physical Environment Quality. Average 2nd Factor - Physical Environment Quality.
citical Severe critcal satistactory. Critical Severe Criical satistactory.
306 6 2 3 283 3 2 6
146 780 73 73 80 145
Average 3rd Factor -~ Socio/Professional Relations Average. 3rd Factor - SociolProfessional Relations
Citical Severe Ciitical satisactory. Critical Severe Critical satisactory.
307 4 35 2 285 3 2 9
98 854 49 73 707 20

ITRA — 4 scale - Positive and negative experiences
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RESULTS AND DISCUSSIONS

* The operators’ age varied between 25 and 36 years
(31.53%) and 36 to 45 years (36.94%), their average
working period for the company being above ten years
(51.32%).
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BEFORE AFTER
Average 1t Factor — Physical Cost Average 15t Factor - Physical Cost
Citical Severe Ciitical satisfactory Critical Severe Ciitical Satisfactory
347 16 25 o 320 1 2 5
39,02 6098 0 341 537 122
Average 2nd Factor - Cognitive Cost Average 2nd Factor - Cognitive Cost
Citical Severe Critical satisfactory Critical Severe Ciitical satistactory
401 33 8 o 380 28 12 1
80,49 1951 0 683 203 24
Average 3rd Factor - Affective Cost Average 31d Factor - Affective Cost
Citical Severe Critical satistactory Critical Severe Ciitical satistactory
270 2 2 1 289 2 28 u
488 6329 2683 49 683 268
T

RESULTS AND DISCUSSIONS

» The study’s target population was the labor force
operating the desktops of the production (production,
control, supervision and distribution of energy) and
transfer and storage areas, totaling 111 operators, who
participated in the first phase.

* The second phase comprised 41 operators of the
production area; due to internal problems, the transfer and
storage areas could not participate, and the utilities area
haci‘not yet made the physical transition by the end of the
study.
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RESULTS AND DISCUSSIONS

* In both ITRA phases — before and afterwards — little
change was observed in the average, but the people
migrating from “serious” to critical” or to “satisfactory”
was relevant, as shown in slides.
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RESULTS AND DISCUSSIONS Actions arising from the interviews

SucGESTIONS crions
Lack of aoquate raing  the rformaton Veeing wih e dowlapment (espansibl orraiing) and praducion secrs @
Goncer on foreign mererence n e new Clartcations t e operators on theblockingprocedures of ey o ousiders
oo
1 1 1 xposure of the of cells
« In the structured interview, demands were registered that Open environment for all eams e e o 9 ool
had to be addressed in the transition. Such demands Concern aboutthe nise a the headquarers | ReaHest lothe phanosudiologyfor the review ofthe radio madels and forms of

P e peraia communication, with consequent acquisition of a new model, and proposed training for

L - . : - b s

originated several managerial actions which were carried

Unconormites of e frre youtof usments o Gstibutonof cainets and mateials, charge e posiion o e
out by specific sectors for each one of them. i sereens o theconsoles by eduency of use

Unconfomity i the aea sccess and Comscton ofacces, hetpeot

P el

Readusiment of o cabinets,bench

Unctrites of e acker oo anapanry | Resdsment of e

TS || M T n

S A A e || S i T e L e P

CONCLUSION REFERENCES:

IEA, 2000, available at http://www.iea.cc/01_what/What%20is%20Ergonomics.html,
accessed on: 08. ago.2011.
HENDRICK, H.W. e KLEINER, B, Macroergonomia, Rio de Janeiro/RJ, Editora EVC,

« During this work, the importance was evidenced of the 2006
insertion of cognitive and organizational ergonomics in the D oL wr ruman Ee“ab"g'zf;;'gsis; Lo epational
g . spiar . . . , Order nr 3. , of the Occupational

buE!d!{]g pr?Ject tt)f m;w fa}cﬂlltles for hlgflhcomplletﬁltyd, . Safety and Health Secretariat, NR 17 — Ergonomics.

activities or a petrochemical company, throug e direci « ALCHIERI, J.C. E CRUZ, R.M. Avaliagéo psicol6gica: conceito, métodos e

involvement of the company’s operators in the project and peumentos. S0 Pa%'l"’: ia:;;‘élZPAS':A‘""CQ"vIPaQetZG'20‘:)3- vabalh |
i~ ; . . , Ana Magnolia ; . M. C. . Inventario sobre trabalho e riscos de

'tr%nsmc;nbrl)roges'syfto \{ﬁlue}:he" expgrledncet, tthe adoecimento - Itra: Instrumento auxiliar de diagnéstico de indicadores criticos no

indisputable basis for the change and adaptation process, trabalho. In: Ana Magnalia Mendes. (Org.). Psicodinamica do trabalho: teoria,

which is focused on the reliability of the processes and . método, pesquisas. 1 ed. Sdo Paulo: Casa do Psicélogo, 2007, v. , pages 111-126.

MENDES, Ana Magnélia Bezerra ; FERREIRA, M. C. . Validag&o do Inventério
products. sobre Trabalho e Riscos de Adoecimento (ITRA). In: Congreso Regional de la
Sociedade Interamericana de Psicologia, 2006, Havana Cuba. Anais do Congreso
Regional de la Sociedade Interamericana de Psicologia, 2006. v. 0. page 1-8.

ICOH ~wy TS ICOH =y TP T
Continuity and Future Actions
* Monitoring of ongoing ergonomic implementations;
Thank you!
« Insert of the experience of operators in the projects and
rocesses for the optimization of new units;
P P Sandro Artur Buso
Health Coordinator

» Continuity in the process of ergonomic training of the

workforce to implement the ergonomics culture in buso@petrobras.com.br

everyday activities of the refinery.
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