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Abstract

Background: Permit to Work system is a documented system to control activities that are inherently hazardous and may
cause incidents. The aim of this study was to evaluate performance of Permit to Work (PTW) system in an oil refinery.
Methods: The Study was a cross-sectional study that was done during 2019 in one of the oil refineries in southern Iran. A
total number of 125 participants who were experts that were working in an oil refinery and were in charge of Permit to
work (PTW) issuing, were selected based on census method and were entered into the study. The instrument of this
study was a questionnaire about evaluating performance of Permit to work system, which was completed by the
participants after explaining the aim of the study and training them how to complete it. In order to data analysis
SEPPTW software was applied. Results: The results showed that the performance of Permit to work system in the
studied refinery is generally in the moderate level (41.2 score). Also, in the field of hazard identification and risk
assessment, the performance of Permit to work system was poor, but its performance in the field of coordination and
informing was at a good level. Conclusion: Identifying the weak points and causes of defect in Permit to work system can
result in increased levels of Permit to work system, and then reduced incidents from work related to permit to work in
process industries.
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Introduction

rocess incidents often occur in industries such the explosion in Texas in US, are the examples of

as oil, gas, petrochemical, and chemical

industries, that are one of the most important
and obvious causes of human, financial, and
environmental damages in industries. In process
industries, there is significant amount of flammable
and toxic substances, and these substances cause that
the potential of incident occurrence in these industries
is high."* The explosion at the Alfa Piper platform,

the explosion at oil refinery Amuay in Venezuela, and

process incidents that has happened in various
countries in recent years. In our country, process
incidents have taken place in recent years, such as the
explosion at Bandar Mahshar Petrochemical and the
fire at Bu Ali Sina Petrochemical, which resulted in
many casualties, environmental damages and billions
of dollars financial losses.”" The results of studies on
the causes of incidents in process industries showed

that it is mainly related to maintenance and repair
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activities, and one of the most important main reasons
of these incidents is a defect or lack of Permit to work
system. !

Permit to work system is a documented system
that is applied to control activities that are
potentially hazardous and have the potential to
cause incidents. This system is a means of
communication between site management, plant
supervisors and operators. By correctly establishing
of this system, we can prevent these type of
mistakes that result in catastrophic incidents that
have the potential of the person’s injuries,
equipment and environmental damages. In other
words, permit to work system with a systematic
approach seeks to eliminate and reduce human
errors and risks from different work activities.'>
The results of Frank Liss study showed that Permit
to work system in the process industries has
shortcomings and problems in the Permit to work
form, training of individuals, hazards
identifications, separation methods, time limitation,
work shift method, and implementation of repaired
equipment.'® The Scott Teas research found that 20
percent of the incidents that occur during the
maintenance and repair operations in chemical
industries, are the incidents that are related to
permit to work system. Qahramani also discussed
about the monitoring the conformity of this system
condition to audit criteria in an oil and the gas
operational company and stated that there is a
significant gap between these audit criteria and
audit evidence; so that the examined system is non-
compliance with the training and qualifications,
coordination and monitoring. Yan et al., extracted
and analyzed the data recorded by EMARS
(European Major Accident Reporting System) and
FKD (Failure Knowledge Database) from 1999 to
2015, and claimed that organizational factors,
equipment, incompetence of individuals, lack of
monitoring during the work, and incidence of

human error is one of the most essential causes in

864

the deficiency of performance in Permit to work
system.'’

Iran as a developing country, has several large and
small industries related to oil, gas and petrochemical.
Statistics showed that around 210,000 workforces in
Iran are working for oil, gas and petrochemical
industries and the severity of the incidents and
damages from this work is reported extremely high,'®
"7 so that the need for more attention to the Permit to
work system seems necessary. According to the
importance and role of permit to work system in
incidents  preventions in  process  industries,
performance evaluation of this system in order to
identify of strengths and weaknesses to improve its

performance is very important.

Methods

This study is a cross-sectional study that was done
in 2019 in an oil refinery in southern Iran. The
statistical population of this research is 125
operational workforces. The entrance criteria for this
study were, at least 5 years of work experience in the
field of Permit to work and membership in the team
of oil refinery permit to work during the study and
willing to cooperate. All the participant in the study
were volunteers and the individuals that didn’t meet
the inclusion criteria were excluded from the study.
Before starting the evaluation, the aim of the study
and explanation about how to complete the
questionnaire before the study were cleared for all the
present staff. Reluctant to participate is the criterion of
excluding from the study. The instrument of the
present study is a questionnaire on evaluating
performance of Permit to work system that has been
evaluated by the authors of this study for its reliability
and validity. Also, in order to data analysis, evaluating

performance of the Permit system software was used.

Performance Evaluating Questionnaire
Performance evaluation Questionnaire of Permit to
work system includes 50 questions and assess permit

to work in six evaluation areas: Risk (10 questions),
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risk prevention and control (18 questions),
accountability (4 questions), coordination (6
questions), clarification (6 questions), documentation
(6 questions). Table 1 shows the reason for the
importance and necessity of examining of the
mentioned areas when evaluating permit to work
system performance.

In this questionnaire, experts and evaluators of
permit to work system are asked to explain their
viewpoints on the implementation process of work to
permit system by using of 5-point Likert scale (very
low, low, medium, high, very high). The total score of
this questionnaire is obtained from the following
equationl.

X risk assessment score + X risk prevention and
control score + X accountability score + X coordination
score + X clarification + £ documentation = Permit to
Work system score

Finally, based on the obtained score, the
performance of this system in each of the six areas and
generally in one of the levels includes excellent (76 to
100), good (51 to 75), average (76 to 100) and poor
(25 and less) is located. The reliability of the evaluation
questionnaire of Permit to Work System was assessed
using the Cronbach’s alpha test by Karimi et al., in an
oil refinery, and it was equal to 0.81."

SEPPTW Software (Software for evaluating the

Performance of Permit to work System)

Software for evaluating the performance of
Permit to work system has two types of user
environment, Admin and User environment. By
entering into the workplace, Admin defines the
profile of users and their access limit, and allows
them to perform the assessment. Users complete
their  electronic  Permit to work system
questionnaire by entering into the software
environment.  Notification ~ of = completed
questionnaire by all users is sent through database
to the admin system, and finally, the software
analysis the input data. Software output includes
the total score of organization that identified in 6
effective criteria or areas, which indicates the status
of the organization in the correct implementation
of Permit to work system. Also, this software has
the ability to assess the shortcomings and the level

of performance of Permit to work system based on

the received scores for each question.

Results
The mean age and standard deviation of the

participants in this study were 41(24.6), and the mean
and standard deviation of work experience was
11(4.1). Other demographic characteristics of experts
who completed the Permit to work system

performance assessment questionnaire are shown in

Table 2.

Table 1. Present performance evaluation questionnaire and the importance of them in the Permit to work system.

Area

Importance in permit to work system

1 Risk assessment

Is a critical element in permit to work system that is the main key in identifying and evaluating potential

risks that may occur when doing work?
There are set of recommended measurements to control before Permit to work that is done based on

2 Risk prevention and control
3 Accountability

4 Coordination

the definition of the risk assessment and recorded in Permit to work.
Performance and efficiency of a system depend on accountability of the members of the system.
Because of the involvement of a large number of individuals in this system or other people who

somehow involve in this system, coordination in informing is very important in this system.

5 Clarification
for all people.

6 Documentation .
cannot be ignored.

In the permit to work system, efforts should be in a way that permit to work forms are understandable

Since the permit to work system includes the critical guidelines, the importance of documentation
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Table 2. Demographic characteristics of the study participants (N=125)

Variable Frequency Percent
30-35 years 28 224
Agelyears] 36-40 years 37 29.6
41-45 years 48 38.4
46-50 years 12 9.6
5-10 years 32 25.6
. 11-20 years 53 22.4
Work experience(years) 2125 years 28 294
26-30 years 12 9.6
Diploma 30 24
e Bachelor 75 60
Qualifications degree Master 1 112
Phd. 6 48
Head of unit 6 48
Safety officer 25 20
Job The shift manager 10 8
Senior employee 27 21.6
Site employee 15 12
Control room employee 17 13.6

Table 3. Mean score and performance status of permit to work system in different areas based on collected ideas of participants in the study

Performance status Mean_score Mammum_score to Areas of Permit to work system
obtained be achieved

Poor 46 18 Hazard identification & Risk Assessment

Medium 6.5 18 Prevention & Risk Control

Medium 1.2 19 Accountability

Good 9.9 15 Coordination and Informing

Medium 6.3 15 Documentation

Medium 6.7 14 Clarification

Medium 4.2 100 Permit to Work System

Table 4. Classification of identified deficiencies based on performance assessment of Permit to work system.

Areas Defects identified in the system

Lack of mastery and insufficient familiarity of permit to work issuers
with risk identification and risk assessment methods

Identifying hazards while visiting the workplace

Failure to include assessing risks on the Permit to work sheet
Failure to performing gas metering periodically

Lack of proper selection of safety equipment

Lack of necessary inspections and forecasts

Wrong choice of personal protective equipment

Failure to register and lack of signature of the issuer and executor
Lack of coordination with other work-related unit

Lack of coordination between the executors

Lack of archiving of Permit to work

Failure to follow the documentation instructions

Non-return of completed Permit to work sheet

Wrong date record

Presence of scratches

The illegibility of Permit to work

vague registration of the workplace

Hazard identification & Risk
Assessment

Prevention & Risk Control

Accountability

Coordination and Informing

Documentation

Clarification

The results of 125 questionnaires using Permit good. Also, the total score of the system was 41.2

to work evaluation software showed that the which indicates medium performance level. More

[ DOI: 10.18502/a0h.v4i4.4512 ]

performance of Permit to work system in 4 areas is

medium and in one area is poor and in another area is

866

details about the obtained score and status of permit

to work performance in each area is shown in Table 3.
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The reasons for the errors and the decrease in the
level of performance of Permit to work system in each
of the six areas based on completed questionnaires by
the participants in the study were identified. In the
hazard identification and risk assessment area,
unfamiliarity of permit to work issuers with risk
identification and risk assessment methods, failure to
visit of the site to risk evaluation and risk identification,
failure to include assessed risks on the Permit to work
sheet, and failure performing gas metering periodically,
are the most important causes of decreased performance
level of Permit to work system in the area of Hazard
identification and risk assessment that are identified.
Other causes for the reduced performance level of
Permit to work system according to the study area

separately are shown in Table 4.

Discussion
The aim of this study was to evaluate the

performance of the Permit to work system in an oil
refinery in southern Iran. Instrument used in this study
was the questionnaire of the Permit to work system
performance. This questionnaire evaluates the Permit
to work system based on 6 areas include, risk
assessment, prevention and risk control, accountability,
informing and coordination, clarification, and
documentation, which was evaluated in the form of 50
questions, and finally performance level of Permit to
work system based on the sum of the scores received in
each of the studied dimensions determined. The results
of 125 collected questionnaires that were completed by
the experts in this study showed that the performance
of Permit to work system in the studied refinery in the
area of identifying and risk assessment is poor. One of
the most essential causes of deficiency in Permit to
work system is that identification of risk and risk
assessment should be done before issuing Permit to
work with the person who is issuing the Permit,
however, because of negligence and human errors,
identification and risk assessment is not done based on

principles.

In his study, Jahangiri examined the role of human
error in issuing Permit to work in the petrochemical
industry. His study results showed that the maximum
and the minimum possibility of human errors among
job duties of issuing Permit to work is related to the
job of testing flammable gases, toxic gas testing, and
oxygen testing, respectively. In this study, emphasize
was in the presence of an engineering approach in
human error evaluation that may happen during the
issuing Permit to work process and decreased the
efficiency of Permit to work system." Qasemi et al., in
their study entitled “Classification of Human Errors
in the Issuing Permit to Work Process in a
Petrochemical Industry Using the SHERPA Method”,
concluded that despite of presence of the Permit to
work system to control non-routine activities with
high incident statistics, human errors have a main role
in the failure of Permit to work system.”

The person who is in charge of issuing Permit to
work should write preventive measures that must be
considered during the work. Also, the person must
make sure that the conditions to implement the
recommended measures are available. One of the
main reason for the reduced performance level of
Permit to work system in studied refinery in the
area of prevention and risk control is because of
weakness of staff in the field of risk identification
and risk assessment. In Mirderikvand study that
has done using HSEK-UK audit checklists in an oil
platform company, found that failure to risk
assessment, no insertion of the necessary
precautions measurements, and lack of a method to
evaluate the qualification of signatories of Permit to
work are three main non-compliances in the Permit
to work system, which is inconsistent with the
present study.”’ Because of the large number of
people who directly and indirectly involve in the
Permit to work system, it is important to have
effective communication between people. Also in

this system, duties and responsibilities of each one

of the individuals should be clearly defined.
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In the area of accountability and clarification,
system performance was evaluated at a medium level.
Since this system has different guidelines as well as the
records of people involving in the system, it should
have a desired performance in the area of
documentation. The level of Permit to work system in
the studied refinery was assessed as medium.
Qahramani in his study using SHELL checklists,
examined the amount of compliance of the current
condition of Permit to work system with the audit
criteria. Lack of documentation system, and lack of
identifying responsibilities are the most causes of non-
compliance, which is inconsistent with the current
study. The different instrument used as well as the
desired industry can be one of the reasons of
inconsistency.  Although, in both instruments
addressed the importance of documentation and
specifying responsibilities in the Permit to work
system.” In order to evaluate Permit to work system
five criteria include system, training and qualification,
Permit to work, coordination and control used, and
finally, based on the mean score obtained in each
criterion, general status of Permit to work system in
four categories includes, very poor, poor, medium,
good is classified.” Another present instruments to
auditing and evaluating compliance of Permit to work
system with the regulations and guidelines for issuing
Permit is Level 2/3/4 Audits checklist belongs to the
SHELL Oil Company. This checklist includes
questions in the areas of system, documentation,
training and qualification, Permit to work form,
coordination and control, and isolation. In this
checklist score 5 indicates good performance of the
system.”!

The introduced checklists are for daily control of
the issued Permits in the workplace and the responses
consist of “yes”, and “No”. Since the answer to some
questions is not definite and the respondents cannot
express their idea with certainty, and “yes” and “no”
answer indicates certainty in a speciﬁc subject, S0,

answering to the questions of performance evaluation
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cannot explain the present status. Therefore, there is a
need to create a Likert spectrum in order to improve
the answering process, so in this study, a performance
evaluation questionnaire was used as a Likert scale.
One of the strengths of the present questionnaire is
examining the instructions and guidelines for issuing
Permit to work inside and outside the country, as well
as this instrument by interviewing academic and
industrial experts in various fields raises questions and
the collected answers can show the weaknesses of the
system. In addition, SEPPTW software with an easy
user interface can cause speed up and facilitate the
electronic questionnaire of performance evaluation of
Permit to work system, and eliminate the need to use

other software in statistical analysis.

Conclusion
The results showed that the performance of Permit

to work system in the studied oil refinery is moderate.
Also, performance of Permit to work system in the
risk identification and risk assessment are is poor and
in the accountability area is good. So, to improve the
present status, it is needed for holding retraining
classes on issuing Permit to work and identifying the
appropriate training topics and managers and safety
supervisors of the refinery have to consider the
planning to reduce causes of errors in Permit to work
system. Also, the achieved results of this study can be
used by managers and safety supervisors in similar
process industries such as petrochemical and gas as a
guide to evaluate and identifying errors that can cause
defects and reduce the effectiveness of the Permit to
work system in preventing incidents in process

industries.

Acknowledgments

This is an article from the master’s thesis of the first
author of this article with the ethical code of IR.
TUMS.SPH.REC.1397.073 approved by Tehran
University of Medical Sciences. The cooperation and

support of experts of the Refinery Safety Department


http://dx.doi.org/10.18502/aoh.v4i4.4512
https://aoh.ssu.ac.ir/article-1-226-en.html

[ Downloaded from aoh.ssu.ac.ir on 2026-04-28 |

[ DOI: 10.18502/a0h.v4i4.4512 ]

Mousavi SM, et al.| Archives of Occupational Health | Volume 4 | Issue 4 | October 2020 | 863-9.

that involved in the implementation of this research is

thanked and greatly appreciated.

References

1. King R. Safety in the process industries: Elsevier; 2016.

2. Amin MT, Khan F, Amyotte P. A bibliometric review of process
safety and risk analysis. Process safety and environmental
protection. 2019;126:366-81.

3. Jiao Z, Escobar-Hernandez H, Parker T, Wang Q. Review of recent
developments of quantitative structure-property relationship
models on fire and explosion related properties. Process safety
and environmental protection. 2019;129:280-90.

4. Mousavi SM, Koohpaei A, Hajizadeh R, Yazdanirad S, Beheshti
MH, Moradirad R, et al. Semi-quantitative risk assessment of
occupational exposure area industrial wastewater Treatment unit
in an oil refinery and chemical contaminants. Iran occupational
health. 2019;15(6):10-20. [Persian]

5. Croquer A, Bone D, Bastidas C, Ramos R, Garcia E. Monitoring
coastal pollution associated with the largest oil refinery complex
of Venezuela. Peer. 2016;4:62171.

6. Abilio Ramos M, Droguett EL, Mosleh A, das Chagas Moura M,
Ramos Martins M. Revisiting past refinery accidents from a human
reliahility analysis perspective: The BP Texas City and the Chevron
Richmond accidents. The Canadian Journal of Chemical
Engineering. 2017;95(12):2293-305.

7. Macleod F, Richardson S. Piper Alpha—What have we learned?
Loss Prevention Bulletin. 2018;261:3.

8. Saadawi H. The Legacy of Piper Alpha 30 Years on: Is the Oil
Industry Doing Enough about Process Safety? [POSTER] at: SPE
International Conference and Exhibition on Health, Safety,
Security, Environment, and Social Responsibility 2018 April.
Society of Petroleum Engineers, USA. 2018:16-8.

9. Zarei E, Mohammadfam |, Azadeh A, Khakzad N, Mirzai M.
Dynamic risk assessment of chemical process systems using
Bayesian Network. Iran occupational health. 2018;15(3):103-
17.[Persian]

10. Gharabagh MJ, Asilian H, Mortasavi SB, Mogaddam AZ,
Hajizadeh E, Khavanin A. Comprehensive risk assessment and
management of petrochemical feed and product transportation
pipelines. Loss prevention in the process industries. 2009;22(4):
533-9.

11. Jahangiri M, Hobobi N, Keshavarzi S, Hosseini AA. Determination

of human error probabilities in permit to work procedure. Safety
and reliability of complex engineered systems. 2015.

12. Yoon IK, Seo JM, Jang N, Oh SK, Shin D, Yoon ES. A practical
framework for mandatory job safety analysis embedded in the
permit-to-work system and application to gas industry. Chemical
engineering of japan. 2011:1110040276-.

13. Majid NDA, Shariff AM, Zaki NAM. Compliance of hot work
permit to process safety management (PSM) regulation. Applied
Mechanics and Materials. 2014;625:418-21.

14. Lees F. Lees' Loss prevention in the process industries. Hazard
identification, assessment and control: Butterworth-Heinemann;
2012.

15. Yan C, Siong P, Kidam K, Ali M, Hassim M, Kamaruddin M, et al.
Contribution of permit to work to process safety accident in the
chemical process industry. Chemical engineering transactions.
2017;56:883-8.

16. Hosseini Kebria S, Mohammadi Golafshani E, Kashefi A, Jozi S.
Predicting the occupational accidents of Tehran Qil Refinery based
on HSE using fuzzy logic model. Iran occupational health.
2014;11(6):43-54.[Persian]

17. Heydari M, Gholamnia R, Khani jazani R, Kavousi A, Soltanzadeh
A. Study The role of latent variables in lost working days by
Structural Equation Modeling Approach. Occupational hygiene
engineering. 2016;3(3):56-63.[Persian]

18. Mousavi SM, Karimi A, Zakerian SA, Makvandi G, Mehravar M.
Development and validation of work permit system performance
assessment questionnaire, a case study in an Iranian oil refinery.
Archives of hygiene sciences. 2019;8(3):154-62.

19. Hoboubi N, Jahangiri M, Keshavarzi S. Introduction of
engineering approach technique in quantitative human error
assessment; case study in permit to work system of a
petrochemical plant. Iran occupational health. 2014;11(5):1-9.
[Persian]

20. Ghasemi A, Atabi F, Golbabaei F. Human error classification for
the permit to work system by SHERPA in a petrochemical industry.
Occupational hygiene engineering. 2015;2(3):66-73.[Persian]

21. Mirderikvand H, Nassiri P, Mansouri N. Evaluation and
comparative compare PTW system performance in an offshore oil
platform. Human & environment. 2011;9(4):15-20.[Persian]

22. Ghahramani A. Permit to work system conformity analysis based
on the system standard criteria in an oil and gas extraction
company. Iran occupational health. 2007;4(1):10-4. [Persian]

23. Books H. Guidance on permit-to-work systems. 2005.

869



http://dx.doi.org/10.18502/aoh.v4i4.4512
https://aoh.ssu.ac.ir/article-1-226-en.html
http://www.tcpdf.org

