INVESTIGATING THE RELATIONSHIP BETWEEN UNSAFE ACTS AND
ORGANIZATIONAL SAFETY CLIMATE IN DRILLING INDUSTRY

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

HAKAN OKTAY AYDINLI

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
OCCUPATIONAL HEALTH AND SAFETY

OCTOBER 2019






Approval of the thesis:

INVESTIGATING THE RELATIONSHIP BETWEEN UNSAFE ACTS AND
ORGANIZATIONAL SAFETY CLIMATE IN DRILLING INDUSTRY

submitted by HAKAN OKTAY AYDINLLI in partial fulfillment of the requirements
for the degree of Master of Science in Occupational Health and Safety
Department, Middle East Technical University by,

Prof. Dr. Halil Kalipgilar
Dean, Graduate School of Natural and Applied Sciences

Prof. Dr. Mahmut Parlaktuna
Head of Department, Occupational Health and Safety, METU

Assoc. Prof. Dr. Bahar Oz
Supervisor, Psychology, METU

Prof. Dr. Mahmut Parlaktuna
Co-Supervisor, Petroleum and Natural Gas Eng. METU

Examining Committee Members:

Prof. Dr. Tiirker Ozkan
Psychology, METU

Assoc. Prof. Dr. Bahar Oz
Psychology, METU

Prof. Dr. Mahmut Parlaktuna
Petroleum and Natural Gas Eng. METU

Assoc. Prof. Dr. Caglar Sinayug
Petroleum and Natural Gas Eng. METU

Assist. Prof. Dr. Yesim Uziimciioglu Zihni
Psychology, TOBB ETU

Date: 08.10.2019



I hereby declare that all information in this document has been obtained and
presented in accordance with academic rules and ethical conduct. I also declare
that, as required by these rules and conduct, | have fully cited and referenced
all material and results that are not original to this work.

Name, Surname: Hakan Oktay Aydinli

Signature:



ABSTRACT

INVESTIGATING THE RELATIONSHIP BETWEEN UNSAFE ACTS AND
ORGANIZATIONAL SAFETY CLIMATE IN DRILLING INDUSTRY

Aydinli, Hakan Oktay
Master of Sclence, Occupatlonal Health and Safety
Supervisor: Assoc. Prof. Dr. Bahar Oz
Co-Supervisor: Prof. Dr. Mahmut Parlaktuna

October 2019, [107] pages

Drilling for oil, gas, and geothermal both onshore and offshore is classified in a very
hazardous job category. Thus, drilling site employees are expected to maintain high levels of
job safety awareness. The aim of the current study is to investigate the relationship between
unsafe acts and organizational safety climate in drilling industry. In the light of Reason’s
human error taxonomy, Unsafe Act Questionnaire (USAQ) was developed. USAQ and
Integrated Safety Climate Scale (ISCQ) were applied to drilling site employees. Factor
analysis was conducted to test the factorial structure of USAQ and two-factor solution was
determined. The first factor with 22 items was titled as Negligence of Occupational Safety
Principles in Drilling Site (NOS). The second factor with 11 items was titled as Contravention
of Occupational Safety Principles in Drilling Site (COS). According to the results of
hierarchical regression analyses, top management’s and co-worker’s commitment and
contribution to safety related to NOS and COS negatively while supervisor’s commitment and
contribution to safety related NOS and COS positively. The results were discussed in detail

according to the literature.
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0z

Sondaj Sektoriinde Giivensiz Davramslarla Kurum Giivenlik iklimi Arasindaki

Iliskinin Incelenmesi
Aydinli, Hakan Oktay
Yiiksek Lisans, Is Saglig1 ve Giivenligi
Tez Danismani: Dog. Dr. Bahar Oz
Ortak Tez Danismani: Prof. Dr. Mahmut Parlaktuna

Ekim 2019, [107] sayfa

Karada ve denizde yapilan petrol, dogal gaz ve jeotermal sondaj1 ¢ok tehlikeli isler sinifina
girmektedir. Dolayisiyla, sondaj sahasi ¢alisanlarinin yiliksek giivenlik farkindaligina sahip
olmasi1 beklenmektedir.Bu ¢aligmanin amaci sondaj sektoriinde gilivensiz davranislar ile
kurum kiiltiirii arasindaki iligkinin incelenmesidir. Reason’in insan hatasi taksonomisi
1s1¢inda, Giivensiz Davranis Olgegi (GDO) gelistirildi. GDO ve Birlesik Giivenlik Iklimi
Olgegi (BGIO) sondaj personeline uygulandi. GDO niin faktor yapisi incelendi ve iki faktorlii
yapiya karar verildi. 22 maddeden olusan ilk faktdr Sondaj Sahasindaki Is Giivenligi
Uygulamalarmi Umursamamak (IGU) olarak adlandirildi. 11 maddeden olusan ikinci faktor
Sondaj Sahasindaki Is Giivenligi Uygulamalarmi Ihlal Etmek (IGI) olarak adlandirildi.
Hiyerarsik regresyon analiz sonuclarina gore, iist yonetimin ve ekip arkadasinin is
giivenligine taahhiitii ve katkis1 IGU ve 1GI ile olumsuz iliskiyken, amirin is giivenligine
taahhiitii ve katkis1 IGU ve IGI ile olumlu iliskilidir. Calismanin bulgular1 alanyazinin

temelinde tartigilmistir.

Anahtar Kelimeler: Sondaj, Is Giivenligi, Giivensiz Davranis, Giivenlik Iklimi,

Organizasyonel Giivenlik
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To memory of Petroleum Engineer Ahmet Tayyar BALKAY A who lost his life in a tragic oil
field accident in 2018
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CHAPTER 1

INTRODUCTION

1.1. Overview

In the industrial areas, various complex systems are used cooperatively to
carry out operations and to manufacture products. These systems are indicated as the
major factors of the big accidents (Heber, Enoksen, & Bjerkebak, 2008). Risk is
defined as the combination of the possibility and severity of harm. These complex
systems contain “high risks” and working with these systems increase the probability
and severity of having incidents/accidents as compared to lower risk industries
(Tabibzadeh & Meshkati, 2014).

Oil and gas drilling, mainly offshore and deep drilling, is characterized as a
high-risk industry where the big accidents are possible to take place. The factors that
make drilling operations risky could be classified as high operational pressures and
temperatures, uncertainties in seismic, hard formations, and high-level complexity in
casing programs (Skogdalen & Vinnem, 2012). In oil and gas industry, several sub-
divisions are exist such as production, drilling, refinery, and pipe line. Drilling is
different than the other divisions in oil and gas industry in terms of risks and
hazards. Drilling has the most critical injury incident rate among other departments
in oil and gas industry. Drilling operations with its transient, intersecting,
continuous, and complex characteristics have the numerous risks that are hard to
manage (Quanmin, Hong, & Jianchun, 2011). The likelihood of having accidents
increases with the existence of high risks in oil and gas drilling, mainly in offshore
and deep water. Many accidents and blow outs happened heretofore on offshore
platforms, such as the Piper Alpha platform (North Sea in 1988), Ranger | Mobile
drilling platform (Gulf of Mexico in 1979), Petrobras P-36 production platform



(Brazil in 2001), and Deepwater Horizon (DWH) exploratory platform (Gulf of
Mexico in 2010).

It is deduced from statistics that drilling is separated from other domains in
oil and gas industry in terms of severe risk and injury rates. For example, 120
employees working in oil and gas extraction industry were fatally injured in 2008.
Major reasons for those injuries were specified as transportation incidents (41%),
contact with objects and equipment (25%), and fires and explosions (15%) (Allison,
2013). In the United States, the median of off-days from work was 30 per year for
drilling contractors that is 23 units higher than whole industry median. This
difference is important to reveal the severity unit of potential injuries in that specific
industrial area (BLS, 2010). From 2003 to 2008, 648 oil and gas extraction
employees died in onshore and offshore operations in the United States. The
majority of these incidents and accident were happened in onshore drilling sites. The
average fatality rate was 29.1 deaths per 100.000 employees annually (Centers for
Disease Control National Institute for Occupational Safety and Health (CDC), 2012).

Oil and gas industry is one of the most manpower dominated industry in the
world. In the recent literature, human factors have been emphasized as critical
factors for safety in that industry. More than 80% of all incidents in the global oil
and gas drilling resulted from human factors (Peterson, Murtha, & Roberts,
1995). According to a study conducted in China, between 1970-2006, human factors,
which consist of the personal violation and poor management, directly led to 59
blowout cases of which ratio was higher than the world average (Hong, Kai, &
Hong, 2010).In the recent years, an important progress has been done on work
environment in oil and gas sector. Work environments were readjusted in accordance
with human’s need. These adjustments have brought critical improvements on work
place safety to eliminate or minimize the number of occupational injuries (Schneider
etal., 2013).

In the past years occupational safety studies were focused on the importance
of human factor in drilling industry. It was expected that better understanding of

human’s need, provides better safety solutions for the industry. Considering the



statistical findings and fatal accidents being experienced in this field, it is critical to
develop a method to measure and evaluate human factors in order to eliminate the
risks and find countermeasures for drilling activities (Quanmin, Hong, & Jianchun,
2011). The current study aimed to develop a self-report measure to examine
perceptual differences in unsafe acts among drilling employees. In the following
sections, first, basic concepts and working fields in drilling industry and drilling
team members were introduced. Second, the contribution of unsafe situations and
unsafe acts were explained on incidents/accidents in drilling industry from human
factors perspective. Third, the role of safety climate in drilling industry were
mentioned and introduction part will be finalized with the aim of present study.

1.2. Basics of Drilling

The aim of drilling is to reach the oil and gas deposits where the reservoir is
existing thousands of meters below the surface. Drilling operations are performed by
using a drilling rig (Bommer, 2008). A simple drilling rig consists of lifting unit (i.e.,
crane), power transmission unit, generator, pumps, tanks, and other heavy
components. All the basic components for a drilling rig are shown in detail in Figure
1.

Drilling is a complicated process in which several duties have to be fulfilled step by
step. Once the deliveries of the rig components (mast/derrick and other components)
to the rig site are completed, rig up is launched and rig is mounted. Then, mounting
the rig (derrick/mast) components, mud circulation system, pipes and pipe racks,
safety equipment, and generators are installed (Allison, 2013). Two types of drilling
methods are used commonly in oil and gas industry. The first method is percussion
or cable tool drilling which is based on the principle of lifting and dropping off a
heavy metal cutter onto the surface and creates a hole down through the earth. This
method is mainly used for shallow and mild formations. The second and the most
used drilling method is known as rotary drilling. Rotary is applied on sharp teeth

metal cutter and cutter starts to drill through the ground. Relatively high pressure



zones and deeper wells are drilled by using this method (Onwukwe & Nwakaudu,
2012).

Drilling is a very challenging and perpetual job. It continues 7 days 24 hours
regardless of the weather conditions (Bommer, 2008). There are many companies
collaborate each other for the drilling tasks such as operating companies, drilling
contractors, service and, supply companies and this collaboration makes drilling a
highly complex task (Bommer, 2008). Operating company is the owner of the job.
Activities in the rig site are managed by the instruction from company’s
representative (Bommer, 2008). Therefore, many people are assigned to co-work in
various points at a drilling field that increases the human-related accident risks. It is
important to understand specific duties of personnel in the field to determine the
responsibilities of each in taking precautions and obeying the rules in the
occupational health and safety process. In the next section, job duties of drilling

crews were presented specifically.

1. Crown Block 16. Mud Pumps

2. Cat Line 17. Mud Storage Area
3. Drilling Line 18. Mud Pits

4. Monkey Board 19. Waste Pit

5. Travelling Block 20. Poor Boy Degasser
6. Top Drive 21. Shale Shakers

7. Mast 22. Choke Manifold

8. Drill Pipe 23. Pipe Ramp

9. Dog House 24. Pipe Racks

10. Blow Out Preventer 25. Accumulator

11. Water Tank

12. Electrical Cable Tray
13. Engine Generator Sets
14. Fuel Tanks

15. Electric Control House



Figure 1. Drilling rig components (Retrieved from www.osha.gov)



1.2.1. Drilling Crew Job Duties

Drilling employee has a comprehensive definition and their job duties include
not only planning drilling operations but also executing the entire process in the field
conditions (Converse, Cannon-Bowers, & Salas, 1993). The group of people who are
operating the drilling rig is defined as drilling crew (Bommer, 2008). Drilling crew
run the equipment in the rig site to make a hole or well through the soil and rock
formation, and make the well ready for usage (Allison, 2013).

Drilling rig employees have special job titles in the drilling sector (Bommer,
2008). Drilling crew’s job titles are basically categorized as: Floorman, motorman,
derrickman, rig manager/driller/assistant driller/pithand (MDAP), and service
company employees such as directional driller and mud supervisor (Blackley,
Retzer, Hubler, Hill, & Laney, 2014). According to the contractor’s definition, the
head of drilling crew can be named as rig manager, rig superintendent, or tool
pusher. Drillers, derrickmen, and floormen (floorhands, rotary helpers, roughnecks,
and roustabout) are the other drilling crewmembers who work with the rig manager
or rig superintendent. Some of the big onshore drilling rig and offshore drilling
platforms have additional drilling crew to conduct specific cases such as assistant rig
supervisors and assistant drillers (Bommer, 2008).

The major tasks of rig superintendent are classified as supervising drilling
crews while working on the rig floor, managing the drilling operations, and connect
operating company with the drilling contractor (Bommer, 2008). Traditionally, tool
pushers are called as the rig boss. Tool pusher is the person who can manage the
drilling crew to complete the drilling operations successfully (Bommer, 2008).
Drillers are managed by rig superintendents/tool pushers. Drillers supervise the
assistant driller, derrickman, and floorman. Their task is to handle drilling activities
by using drilling rig on the rig floor via using drillers console in the drilling cabin
(Bommer, 2008). Due to the complexity of drilling system, monitoring the drilling

process in the driller’s cabin and lifting and rotating systems on the rig floor are



required much attention (Heber, Enoksen, & Bjerkebak, 2008). Assistant drillers, as
the driller’s proxy on the rig floor, are in charge of managing derrickman and
floorman (Bommer, 2008). The drilling supervisor, the rig manager or the tool
pusher and the driller should be well-trained and experienced staff due to their
critical position on safety issues in drilling operations (Strand & Lundteigen, 2016).

For tripping in and tripping out operations, while the other crew runs the drill
pipes through the well, the derrick men have many duties in the rig site, such as
giving pipes from the monkey board, maintenance of the equipment and control the
mud system and drilling mud parameters (Bommer, 2008). Many tasks are
conducted by floormen on the rig floor; therefore, they were called as this name.
Major tasks that floormen performed can be defined as connection of handle the
lower end of the drill pipe during tripping operations, connecting or disconnecting
the drill pipes by using heavy wrenches called tongs, maintaining the drilling
equipment in good conditions via repairing, cleaning, and painting (Bommer, 2008).
According to the statistics from International Association of Drilling Contractors’
(IADC) 2017 report, subsequently, floormen, roustabouts, mechanics, and drillers
led to more incidents than the other employees did. The distributions of total
recordable incidents by specific occupations were shown in Figure 2 (based on 178
accidents in the Middle East).

Both onshore and offshore drilling operations, drilling crew is the essential
element to operate the rig (Bommer, 2008). Many uncertainties and unexpected
situations happen during drilling operations especially for exploratory wells (e.g.,
lacking of real seismological data). The drilling teams also work in time pressure and
at accident risk (Converse, Cannon-Bowers, & Salas, 1993). Both technical and
interpersonal competencies are expected from the individuals and the teams in oil
and gas industry in order to conduct safe operations (Society of Petroleum Engineers
(SPE), 2014). Technical (e.g., drilling crew), maintenance, construction, and
mechanical personnel have higher risks than administration, production, and catering
personnel. Operator personnel have lower risk than contractor personnel (Rundmo,

1994). In the next section, drilling hazards will be presented specifically.
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Figure 2. The Distribution of Incidents by Occupations in the Drilling Field based on 178 Accidents
occurred in the Middle East (IADC Report, 2017).

1.2.2. Hazards in Drilling Operations

Drilling employees take many challenging roles to operate the drilling
process successfully and drill the well. Drilling workers are exposed to many
occupational health and safety hazards during these processes (Occupational Safety
and Health (OSH) Academy, 2016). In 2012, Bureau of Labor Statistics (BLS)
presented a report for the drilling mortality rate. According to this report, drilling
mortality rate that was 3.2 deaths per 100,000 workers was 7.6 times higher than all
the industries in the United States.

According to the Eckhardt (2001), unsafe acts (i.e., human factors) and
unsafe conditions (i.e., hazards) are the two dominant factors that explain the causes
of majority of workplace accidents. Accordingly, drilling site conditions and the
drilling crew are the major factors for increases in the frequency of the accident and
the objective risk in the drilling field (Rundmo, 1990).

The major hazards in drilling operations could be classified as chemical

hazards (i.e., lubricants, drilling mud chemicals, such as toxic, corrosive,



carcinogens, asphyxiates, irritant and sensitizing substances), physical hazards (i.e.,
noise, vibration, radiations, and high temperature), biological hazards (i.e., virus,
parasites, and bacteria), ergonomic hazards (i.e., manual handling activities,
repetitive motions, and awkward postures), and psychosocial hazards (i.e., overwork,
odd working hours, isolated sites, and violence)(Chauhan, 2014). In addition, rig up
and site installation have some potential risks which may cause of being struck by
bulky equipment, such as cranes, suspended loads, swinging equipment, falling
tools, trucks, and forklifts (Allison, 2013). The statistics from IADC 2017 report
including the distributions of total recordable incidents by incident types (based on
177 incidents in the Middle East) supported this information (see Figure 3).

sprain  Incident Exposure to Contact with
Heat Stroke 1,13% weather chemicals
0,56% 0,56%
Caught on '
—_ T~
0,56% tion

Slip/Fall
(different
level)
8,47%

Slip/Fall (same
level)
6,21%

2,26%

Struck Against
7,91%

Figure 3. The Distribution of Incidents by Incident Types in the Drilling Field based on 178
Accidents occurred in the Middle East (IADC Report, 2017).

1.3. Unsafe Acts

In the past, accidents were regarded as the results of technological
deficiencies while the effects of human on accidents were disregarded. Human error
concept has been investigated for the accident causations since the rise of safe
technological systems. The investigations of the reasons of accidents are based on



four developmental periods (Gordon, Flin, Mearns, & Fleming, 1996). First period
started with the technological advances and most of the accident causations were
explained as a result of technological faults. In the second period, during the 1920s,
the contributions of human to the accidents were focused. It was a traditional
approach to pass the buck to human and create a direct link with unsafe act. In the
third stage, the theory of why people act in this way became more crucial than the
action in order to analyze the mechanism behind the accidents. In the final period,
effects of the management on accidents were focused on to understand whether
management could create safe conditions for the employees in workplaces
(Wagenaar, Souverijn, & Hudson, 1993).

The human contribution to accidents became obvious after the advances in
technology reduce the technological defects. The statistics from different industries
showed that 80-90% of accidents were caused by the human error (Brehmer, 1993).
Chernobyl, Three Mile Island, and Piper Alpha were supposed to be the three
catastrophic industrial accidents where the root causes of the accidents were mainly
the human factor. These accidents were investigated in detail by the psychologists,
reliability engineers, and human factor specialists to understand the degree of human
contributions to the accidents (Kletz, 1994). The data received from these types of
human originated accidents presented a noteworthy framework emphasizing the
requirement of a different thinking mechanism on errors and violations (Reason,
Manstead, Stradling, Baxter, & Campbell, 1990).

Human error should take the first place in the definition of unsafe act.
According to Stranks (2000), unsafe acts are described as the increase in the
probability of accidents because of the deviation from the normal route of safe way
while conducting a job. Although numerous taxonomies were proposed to define
unsafe acts in the literature, Norman’s (1981) error categorization, Rasmussen’s
(1983) error classification (i.e., skill, rule, and knowledge) and Reason’s (1991)
classification (i.e., slips, lapses, mistakes, and violations) have been mostly used in
the studies (Reason, 1991, see Figure 4). According to Reason’s (1991) taxonomy

(see Figure 4), unsafe acts are divided into two groups, namely, intended actions and

10



unintended actions. Unintended actions are grouped as slips and lapses. Slips are
defined as detectable and unplanned actions and result from attention failures.
Lapses arise from memory-related shortcomings. Intended actions are classified as
mistakes and violations. Mistakes include the rule-based and knowledge-based faults
in decision-making processes. When an inconvenient rule is followed during an
action, this results in rule-based mistakes. A knowledge-based mistakes occur when
there is an inadequate knowledge about how to act. In a sense, mistakes are the
actions that start with in good purpose but results in undesired outcome. Unlike
violations, slips, lapses, and mistakes are occurred without deliberation. Thus, they
are characterized as errors (Rasmussen 1982; Reason, Manstead, Stradling, Baxter,
& Campbell, 1990). Pulling the left joystick instead of right one could be an example
of slips. Forgetting to use ear muff in a noisy environment could be an example of
lapses. Misinterpreting the results of data is defined as mistake example. Driving a
forklift without forklift driver license is a typical example of a violation.

o
— ATTENTION FAILURES
Instruction
SLlPS Omission
Reversal
UNINTENDED Misordering
e ———
ACTION MEMORY FAILURES
Omitting planned item
LAPSES Place losing
Forgetting intentions
o
U NSAFE ACT RULE BASED MISTAKES
Misapplication of good rule
Application of bad rule
MISTAKES
KNOWLEDGE BASED
MISTAKES
|NTEN DED Many variable forms
ACTION
[y
ROUTINE VIOLATIONS
EXCEPTINAL
VIOLATIONS VIOLATIONS
ACTS OF SABOTAGE

Figure 4. Reason’s Taxonomy on Unsafe Acts (Reason,1991).
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It was suggested that the difference between errors and violations should be
taken into consideration while studying human’s contribution to accidents.
Although, errors and violations are abnormal forms of behavior, the method of
rehabilitation is not the same for them (Reason, Manstead, Stradling, Baxter, &
Campbell, 1990). The reason for the violations can be explained with the social and
motivational terms. These terms can be defined as rules, norms, procedures. On the
other hand, errors (slips, lapses, and mistakes) may be cleared up by the help of data-
processing of the human’s characteristics (Reason, Manstead, Stradling, Baxter, &
Campbell, 1990).

1.3.1. Unsafe Acts in Drilling Industry

Lord Cullen’s Inquiry on Piper Alpha accident is a milestone for oil and gas
industry in UK in terms of understanding the contribution of human and
organizational elements on offshore safety (Cullen, 1990). Piper Alpha was a giant
oil platform in the British Sector of the North Sea. Platform was operated by
Occidental Petroleum. When the accident happened 228 employees were working on
that platform.167 people were passed away as a result of Piper Alpha Platform
explosion (Paté-Cornell, 1993). Oil and gas industry companies have given much
more importance to solve the problem and decrease the incident/accident rate as a
result of the Piper Alpha and other catastrophic accidents’ consequences. According
to Turner and Pidgeon (1997), a series of human error and organizational situations
are the major factor for most of the accidents in all industries. After this catastrophic
accident, some positive applications have been done in oil and gas industry to
develop health and safety issues and diminish the number of errors and incidents.
Between 1987 to 2003, for example, one major transnational company decreased
days away from work frequency from 1.55 to 0.10 in 200000 hours (BP plc., 2004).
Solid facts, such as non-productive time, data, and incidents in oil and gas industry
have cleared up the level of human error contribution to these situations and human

error reported frequent cause of accidents (Ringstad & Sunde, 1997).
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Although some precautions had been started to be taken, another catastrophic
event, the Macondo Blow out, was happened in Gulf of Mexico. The name of the
drilling platform was Deepwater Horizon which was ultimate version of semi-
submersible drilling units. The platform size was 256 feet wide and 396 feet long.
Drilling capacity of Deepwater Horizon was 8000 feet (Macondo Prospect, 2010).
Transocean was the owner of the drilling platform and it was rented by British
Petroleum (BP) at daily rate $ 533,000. BP’s target was to drill an exploratory well
in Macondo Prospect in BP’s license area (Committee on Transportation and
Infrastructure Staff, 2010). Some of the drilling operations were performed by third
party companies such as Halliburton and Cameron. Cementing job was performed by
Halliburton and Blow Out Preventers (BOP) that were manufactured by Cameron
(Probert, 2010). In Macondo well blowout, 11 people were passed away. It is
accepted as the largest non-deliberate oil spill in oil and gas industry history. There
were various human errors which were combined in all stages of project from the
beginning of the kick till the explosion of the well. As a result of the investigations,
25 human errors were detected, such as faulty interpretation of signals, inappropriate
modifications to safety systems, failure to follow the American Petroleum Institute
Recommended Practices 75 on drilling mud circulation. These errors were classified
into eight major groups. These groups were classified as design,
maintenance/testing, policies/procedures, training, decision making, organization,
risk perception/acceptance and communication (Smith, Kincannon, Lehnert, Wang,
& Larranaga, 2013).

The human errors which were combined in all levels of drilling operations
caused the catastrophic blow out for Macondo well which was preventable (Smith,
Kincannon, Lehnert, Wang, & Larrafiaga, 2013). According to Skogdalen and
Vinnem (2012), blow out can be prevented by putting some barriers. An example to
the critical importance of human factors in drilling operations can be seen on Figure
5. It is deduced from the figure that a certain procedure should be applied to prevent
blow out since the detection of the well kick. Basically, four steps should be
conducted in a logical sequence by the drilling sites employees. The first, the second
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and the fourth step is directly related with human action. The third step was related

with machine and its performance.

nftating Event Human Action: Human Action: Safety Systems: Human Action:

) Qutcome:
wiell Kick

Detect well kick Control: Activate Blow BOP Failure to close in Restore well

m
.
g5
B¢

out preventers well on demand barriers

N

Suocess

Well kick Success No success

/\

Figure 5. The basic modelling for well drilling blowouts (Vinnem et al., 2012).

gonolo

To this illustration, it was inferred that the supportive structures of
organization toward health and safety could have a critical role in the intervention of
the potential hazards in any of these stages and in the prevention of
incidents/accidents.

Until the 1980s, organizations were considered in terms of their structural
and technical feature about performance and safety. After the occurrence of big
occupational accidents, the focus point shifted to the technical characteristics of
workplace and human factor (Gravan & O’Brian, 2000) Technology and
organizational safety gained much more attention since the investigation of the root-
causes of these accidents (Pidgeon & O’Leary, 2000). In the following section, it
were discussed the potential association of organizational safety and employees’ risk

taking mechanisms.
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1.4. Safety Climate

The importance of organizational factors on safety issues has been
emphasized since 1970s (e.g., Powell et al., 1971). Chernobyl nuclear explosion
which occurred 26 April 1986, was considered as one of the catastrophic accident in
the world. Explosion happened on No: 4 nuclear reactors in the power plant in the
North of the Ukrainian Soviet Socialist Republic. As a result of the Chernobyl
explosion radioactive substances were emitted to the environment (Burgherr &
Hirschberg, 2008). Chernobyl accident was a milestone for nuclear energy industry
to realize the importance of organizational culture (IAEA, 1986). Operators were
encouraged to evaluate their safety culture in their power plants (ACSNI, 1993;
IAEA, 1991). The concept of organizational factors in industrial safety and the
developmental stages of this subject were defined by Hale and Hoven (1998) in three
stages. The first stage was technical development of machines and equipment,
second stage was human factors such as recruitment, training, etc., and the third
stage was management systems such as organizational conditions for safety. To
delineate organizational conditions, two concepts have been investigated by the
researchers. These two concepts are defined as safety culture and safety climate.

Safety culture and safety climate concepts were used interchangeably in some
of the previous organizational factor studies. Although these concepts were related
each other, they should be evaluated distinctly. Safety climate is usually measured
via questionnaires in order to understand the employees’ perception, attitudes, and
beliefs toward risk and safety. It is also defined as a “snapshot” of the current state
of safety. Safety culture is a relatively broader term as compared to safety climate. It
is a reflection of fundamental values, norms, assumptions, and expectations of
societal culture (Mearns & Flin, 1999). According to Glick (1985), the origins of the
two concepts were different from each other. While safety culture originated from
sociology and social anthropology, safety climate was developed from social
psychology of person/situation interaction. Climate is characterized by an event or

situation and its relevance with beliefs, emotions, and behaviors of organizational
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fellows. Therefore, it includes transient and intuitive factors which make it fragile to
manipulations by people with power. On the other hand, culture is a more
complicated structure and resistible to direct manipulation (Denison, 1996). Climate
can also be defined as the temporary reflection of the safety culture at a particular
point of time (Cox & Cheyne, 1999). The analogy between safety culture and safety
climate can also be explained in terms of personality and mood. While safety culture
emphases more trait like properties of personality, safety climate represents more
state-like properties of mood (Cox & Flin, 1998). In the previous studies, these two
concepts had been used interchangeably quite a while thereby resulting in confusion
and misinterpretations among safety practitioners and researchers. Although the
distinction between culture and climate has been still uncertain in terms of the
nature, validity and applicability of the concepts; safety culture was presumed as a
key factor to improve safety performance through a number of industries. For
example, Nuclear Energy Agency highly focused on safety culture after Chernobyl
accident occurred and plethora of studies had been conducted on safety culture to
explain the reasons of the accident (Mearns & Flin, 1999).

According to Gonzalez-Roma (1999), organizational culture and climate,
research is dominated by the safety culture in most of the studies. Although safety
culture has been predominantly used in researches rather than safety climate,
problems in the conceptualization of the safety culture oriented researchers to study
on safety climate. Safety climate, which focuses more about state-like
characteristics, can be considered as an indicator for organizational culture (Schein,
1985). According to Cox and Cox (1996), safety culture, which includes values,
beliefs, attitudes, social habits, rules, practices, competencies, and behavior, is too
broad for the theoretical usage in scientific studies. Depending on this argument,
researches in safety culture has started to focus on the assessment of personal
attitudes and applications in the dangerous work environment, as a specific part of
the concept, which corresponds to the safety climate (Pidgeon, 1995).

The safety climate terminology was firstly introduced by Zohar (1980). The

concept was classified into eight factors according to the employees’ perceptions on
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specific situations, namely, the importance of safety training programs, management
attitudes, safe conduct on promotion, level of risk at the workplace, effects of
workplace on safety, status of the safety officer, safe conduct on social status, and
safety committee. The definition of safety climate or organizational climate may be
explained as collective perceptions among the individuals in a society with safety
related documents, such as organizational policies, procedures, and practices. In
order to establish a safety climate, it is critical to determine the intersections of
individuals’ perceptions toward a specific work environment. As employees have
more similar perspectives towards safety issues, then the possibility to establish an
organizational safety climate increases (James, James, & Ashe, 1990). It is observed
that company’s higher or lower accident rates are good indicators to describe the
three factors as management’s commitment to safety, employees training, and
organizational climate issue (Diaz & Cabrera, 1997).

According to Barling and Frone (2004), safety climate is defined as one of
the sub group of work environment antecedents that have impact on safety behavior.
Supervision and work design are also defined as antecedents and they are grouped

under the organizational factor.

Barling and Frone (2004) suggested considering safety climate as a key
element of safety behaviors of employees because personal attitudes and behaviors
as well as their interactions with their colleagues toward organizational safety could
be affected by perceived safety climate. Although the critical hazards are rarely
shown in the high reliable industries, high importance is given to safety evaluations
by operator companies and their regulators (Flin, Mearns, O'Connor, & Bryden,
2000). People have had different opinions about safety measurements. Safety climate
measurement and safety audits have been taken into account instead of merely
examining the previous data such as lost time injury (LTI), accident rates and
incident (known as leading indicator). This method is different from traditional
feedback control and it was called as feedforward control. Safety countermeasures
can be proposed before the system failures by using these measured data (Falbruch
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& Wilpert, 1999; Flin, 1998).In the recent years, various studies have been
conducted to indicate the relationship between safety behavior and safety climate in
different areas. As an example, Oz, Ozkan and Lajunen (2013) were investigated the
impact of safety climate on professional drivers behaviors. Moreover, Lee and Park
(2019) studied on the effect of safety climate on Air Traffic Controller’s safety
behavior. In addition, Kvalheim and Dahl (2016) studied on the safety compliance

and safety climate in oil and gas industry.
1.4.1. Safety Climate in Oil and Gas Industry

Both the activities in onshore and offshore in oil and gas industry includes
many hazardous elements such as hydrocarbon leakage, blow out, falling object
which cause occupational accident and major environmental hazards. Therefore,
prevention of the accidents has been given much importance beginning from the first
activity in petroleum industry (Sutton, 2012). However, it is still possible to
experience catastrophic events. These events are rarely explained with one single
factor whereas the root cause of the events can be explained with multifactor
structure such as organizational, behavioral, and technical defects (Kvalheim &
Dahl, 2016).

In oil and gas industry, there are some studies showing the influence of
safety climate on accidents. In 1990s, Piper Alpha accident was definitely defined as
a milestone for many oil and gas companies in the UK in order to improve their
management systems on health and safety issues (Alexander et al., 1994; Flin et al.,
1996; Cox and Cheyne, 1999). The investigations about that accident were reported
by Lord Cullen (1990) indicated the importance of corporate culture to determine
safety. Rundmo’s (1992a, 1994) subsequent studies conducted with the personnel in
offshore oil platforms also supported that safety climate indicators were highly
related to employees’ perceptions toward unsafe acts.

Perceived risk has been assumed one of the most important factors in safety
climate research. A series of studies have been conducted by Rundmo (1992) to

investigate risk perception in the workplace and the association between risk
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perception and other features of safety concept. Three dimensions were found in the
studies to explain the perceived risk on offshore oil and gas employees. These
dimensions are classified as disasters and major accidents (e.g., blowouts,
explosions, and fires), ordinary work injuries, and post-accident measures (Rundmo,
1992a). As a result of his research, positive correlations of perceived risk and work
stress with injuries and human errors were found (Rundmo, 1992b). It was argued
that perceived risk and work stress might be predicted by employees’ and
managements’ perceptions of safety, proposed countermeasures, and commitment to
safety (Barling & Frone, 2004). Flin and Mearns (1994) also studied on the similar
subjects in the UK sector of the North Sea. According to their studies, three factors
were found to have contribution to the accidents which were individual
characteristics, job characteristics, and organizational characteristics. Another study
was conducted by Cox and Cheyne (2000) to develop a safety climate scale for oil
and gas industry. The safety climate scale items were extracted from other industries
such as nuclear power and manufacturing. The scale consisted of nine factors,
namely, management commitment, priority of safety, communication, safety rules,
supportive environment, involvement, personal priorities, and the need for safety,
personal appreciation of risk and work environment. Several organizational factors
have been studied in the oil and gas industry. Studies comprise leadership
involvement, workload, employee involvement, pressure for production. These
studies are parallel to safety climate in terms of focusing on the employees’
perception. Another similarity is that all these factors were tested by using
psychometric questionnaires (Kvalheim & Dahl, 2016).

1.5. Aim of the Present Study: Investigating the Relationship between Unsafe

Acts and Safety Climate in Drilling Industry

As aforementioned, drilling is human-power dominated interactive job and it
Is wide open to human error. Seismic uncertainties, time pressure, heavy equipment
and unknown high pressured zones are the examples to lead errors. From the

literature, it is clear that the accidents in drilling industry could be better analyzed
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and understood by investigating the effects of human factors on accidents.
Additionally, by this way the people who are responsible from safety can offer better
countermeasures in order to decrease the probability of potential accidents (Gordon,
Flin, & Mearns, 2005). Although the drilling has a big market share in oil and gas
industry, the employees in drilling industry do not receive much attention. In spite of
the existence of the studies on the importance of human factors in the oil and gas
production industry; there is a gap in the literature about the role of human factors in
the drilling environment (Mearns, Flin, Fleming, & Gordon, 1997). Therefore, it is
necessary to understand the needs of drilling employees in the workplace in terms of
behavioral aspects by a specific measuring tool. It is also critical to investigate those
behaviors in relation to safety related organizational aspects, like safety culture and
climate.

In the present study, the main aim was to investigate the relationship between
safety climate and unsafe acts of drilling field employees. For this purpose, in Study-
I, a behavior questionnaire specific to the drilling field employees (i.e., drilling
supervisors, rig managers, and tool pushers) was developed based on Reason’s
human error algorithm. Afterwards, the relationship between safety climate and
unsafe acts were investigated in the main study (i.e., Study-I1).
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CHAPTER 2

STUDY 1: DEVELOPMENT OF THE “UNSAFE ACT QUESTIONNAIRE FOR
DRILLING PERSONNEL (USAQ)”

2.1. Introduction

Researchers studied on root cause analysis of the industrial accident. It was

obviously inferred from the studies that human factor is the major cause for the

industrial accidents (Feyer, Williamson, & Cairns, 1997). Based on Heinrich’s study

on industrial accidents, 75.000 industrial accidents were investigated and 88% of

these accidents were occurred due to human’s unsafe act, 10% accidents were

occurred due to unsafe psychical environment, and 2% accidents were occurred due

to unresisting factors (Heinrich, 1941). Heinrich’s study results showed that people

could control and eliminate 98% of these accidents (Eeik, 1998). In most of the

industries such as oil and gas industry, accidents were caused by human error (Aas,

2008). In oil and gas industry, drilling operations have higher injury rates than other

domains (Quanmin, Hong, & Jianchun, 2011). In the global drilling industry, more

than 80% of incidents were found to be related to human factors (Peterson, Murtha,

Roberts, 1995). As a result, various number of behavior assessment instruments were

developed or adapted for oil and gas industry to understand the employees’ needs.
Human Factor Assessment and Classification System (HFACS - Aas, 2008),
Norwegian Offshore Risk Perception Questionnaire (ORPQ), (Rundmo, 1990,
1992a) and Petroleum Safety Association (PSA) Driller’s Questionnaire (Heber,

Enoksen, & Bjerkebak, 2008) are some examples for such instruments.

Reviewing the literature, it was realized that human factor questionnaires

were formed mainly for offshore oil and gas operations. Oil and gas operations have

different parts including production areas, and some of the questionnaires covered

those areas. Among the available studies, only one of the questionnaires was
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specifically prepared for the drilling employees. However, this study was not
covering all the employees in drilling site. The items in the questionnaire were
completely related with on specific job title such as driller. Other questionnaires
being used in oil and gas industry are too broad and not specific to drilling industry.
To the knowledge of the researcher, there has been no comprehensive study
specifically focused on human factors in drilling industry in order to understand the
risky factors and measures in drilling site (Quanmin, Hong, & Jianchun, 2011).

At the present study, it was aimed to develop a comprehensive questionnaire
that covers all the field employees in drilling industry. Reason’s algorithm on human
error was used as a guide for this study. Interview was conducted with drilling site
specialists such as drilling supervisors, tool pushers, rig managers to prepare unsafe
act questionnaire.

2.2. Method

2.2.1. Participants & Procedures

Semi-structured interviews were conducted with the drilling site
professionals. Participants were from 6 different companies. Fifteen experienced
drilling site personnel from Turkey were interviewed. Participants were composed of
1 female and 14 male drilling personnel. The most experienced participant has been
working in drilling industry for 27 years and the least experienced participant has
been working for drilling industry for 1,5 years. All of the interviewees are active
site employees for onshore drilling. Classification made on the personnel job title
such as Drilling Manager (n = 1), Drilling Supervisor (n = 6), Rig Manager (n = 4),
Mud Engineer (n = 1), Tool Pusher (n = 2), and HES Advisor (n = 1). Interviewees’
age were ranged between 25 years and 52 years with a mean of 35.93 (SD = 7.42)
and the average number of experienced in years were 9.3 (SD=6.15). Information of
interviewee characteristics could be seen on Table 1.

After the approval of Human Subjects Ethic Committee on Middle East
Technical University was received, interviews were administrated. All of the

interviewees were found and reached via the author’s professional network and
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personal contact. As the participants work in different regions of Turkey, it was not
possible to conduct face to face interviews with the most of them. Eleven of the
participants were received the interview form via e-mail, they sent back the form
after filling out it. They were asked to contact the researcher for the interview
questions that were not clear to them. Face to face interviews could be done with 4
interviewees who were staying in Ankara during the interviewee period. Informed

consent form was approved by all participants

Table 1. Information on Interviewee Characteristics

No Age Sex Job Title Drilling Interview
Experience  Conducted
(in years) Via

1 31 Male Rig 7 E-mail
Manager

2 35 Male Rig 6 E-mail
Manager

3 34 Male Drilling 10 Face to face
Supervisor

4 25 Female Rig 1,5 E-mail
Manager

5 33 Male Drilling 4,5 E-mail
Supervisor

6 32 Male Drilling 8 Face to face
Supervisor

7 34 Male Drilling 5 E-mail
Supervisor

8 52 Male Tool Pusher 27 E-mail

9 34 Male HSE 7 E-mail
Advisor

10 29 Male Mud 6 Face to face
Engineer

11 34 Male Drilling 9,5 Face to face
Manager

12 32 Male Drilling 9 E-mail
Supervisor

13 39 Male Drilling 10 E-mail
Supervisor

14 50 Male Drilling 11 E-mail
Supervisor

15 44 Male Tool Pusher 18 E-mail
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2.2.2. Measures
2.2.2.1. Development of the Interview Form

In order to detect potential unsafe acts in drilling industry, a semi-structured
interview form was prepared in accordance with Reason’s human error taxonomy
(Reason, 1990). Interview was composed of 7 questions six of which have a and b
parts, and one question has only one statement (see Appendix C). Basically
interview form was composed of two parts. The first part included demographic
information, such as gender, age, job title, duration of experience on drilling, shift
condition, working hours, medically reported accidents in the last 3 years, location
of incident/accident/near miss in the last 3 years etc. The second part consisted of
questions towards describing unsafe acts that drilling personnel may encounter in the
drilling field conditions. The questions that were related to unsafe acts were prepared
to understand the slips, lapses, mistakes, and violations in the drilling field. Unsafe
act examples were not written in the interview form in order to not to manipulate
participants answers.

Interview form was prepared and checked by the author. Comprehensiveness
and wording of the interview form was evaluated by thesis advisor and feedbacks
were discussed in the form. Some parts were corrected on the form and the final
version was completed. Questions were written in a clear tongue for the participants.
In some of the questions, some words were chosen from drilling jargon to be more
understandable for all participants. Two Petroleum Engineers were asked to
investigate the interview questions, evaluate the suitability of jargons to the drilling
industry. According to their feedbacks interview form was revised. Finally,
interview form was completed and distributed to drilling site employees.

2.3. Result

2.3.1. The Content Analysis of Interview

All the interview results were collected and examined in detail to grasp the

unsafe acts. First of all, unsafe acts were written one by one and grouped according

24



to the participants’ job titles and experience level. Frequency of all unsafe acts
examples were determined and counted painstakingly to make the first draft of
Unsafe Act Questionnaire for Drilling Personnel (USAQ). Unsafe act examples that
received from participants were classified as slips, lapses, mistakes, and violations
by the author. Some of the statements were directly related to unsafe conditions
instead of unsafe acts. These conditions were disregarded and were not put in the
first draft. Finally, according to the participants’ response to the unsafe act interview
form, example pool was constructed with 56 unsafe acts from drilling field works.
The frequencies of these unsafe acts were listed in the following part. Some of the
answers were similar for different questions and these questions were marked with
bold character.

For the first 3 questions, a basic drilling rig template was used. Drilling rig
area was divided into 3 equal parts. These parts were chosen by the author according
to the relation between them. In the first part of the first, second, and third questions,
slips, lapses, and mistakes were investigated on the rig floor, derrick/mast, rig front
area and wellhead, mud pits on/in, mud pumps on/in, generator area, hopper (mud
mixing and storage area), waste pit, and fuel tank. In the second part of the first,
second, and third questions, violations were investigated on the rig floor,
derrick/mast, rig front area and wellhead, mud pits on/in, mud pumps on/in,
generator area, hopper (mud mixing and storage area), waste pit, and fuel tank. The
unsafe act examples were listed below.

Question 1-

a) Can you give examples of the unsafe acts which are conducted unwittingly (due to
inattentiveness, ignorance, wool gathering, memory failure, or omission) by the
drilling personnel while they are working on the rig platform / pipe racks area / mast

[ wellhead?

Misinterpreting the warning buzzers in the drilling rig (N=2), Ignoring the mistakes
of your co-workers (N=2), Keeping to perform an action even if it seems to be

dangerous (N=1), Forgetting handover to your co-worker about the dangerous
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case in your shift (N=1), Hiding an illness or disorder not to lose your job (N=1),
Having an accident as a result of forgetting information from the previous shift
(N=1), Misunderstanding the warning buzzers or visual warns of your co-worker
(N=3), Stepping on the rotary table while it is rotating (N=1), Lifting an equipment
instead of landing it by using cat line (N=1), Pressing the wrong button / Pulling
the wrong console unintentionally (N=2), Working overtime to earn more money
even if feeling tired (N=1), Stretching of waist by using a wrong method when lifting
a heavy equipment (N=3), Hesitating to warn your supervisor even if the safety
precautions seem to be insufficient (N=3), Stumbling on or falling down the stairs
(N=4), Working without paying attention to the position of the co-worker (N=5),

Unsupervising the endurance of occupational health and safety equipments(N=1)

b) Can you give examples of the unsafe acts which are conducted wittingly by the
drilling personnel while they are working on the rig platform / pipe racks area / mast

[ wellhead?

Ignoring the warning signs in the drilling site (N=2), Performing a dangerous job
without taking permission of the supervisor (N=5), Using an equipment which is
not related to my actual task without permission(N=2), Not informing the supervisor
about a downthrown object into the well (N=1), Not wearing Personal Protective
Equipments (PPEs) (coverall, boots, helmets) (N=12), Not participating to the
drills or trainings deliberately (N=2), Talking on the phone on the rig platform
(N=4), Coming to the field as drunk (N=1), Underestimating the occupational safety
trainings (N=2), Using the co-worker's PPES(N=1), Leaving the working area
without informing supervisors or co-workers (N=2), Misleading/Misinforming the
co-worker to make a joke (N=3), Starting to work without taking necessary
safety precautions (N=3), Not wearing protective equipments (e.g. safety harness)
when working at height (N=10), Throwing a heavy material down from the rig
platform while someone working on the ground (N=1), Trying to solve a problem
alone without informing the supervisor(N=3), Not assisting the co-worker during
the team jobs (N=2)
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Question 2-

a) Can you give examples of the unsafe acts which are conducted unwittingly (due to
inattentiveness, ignorance, wool gathering, memory failure, or omission) by the

drilling personnel while they are working on/in the mud tanks / mud pumps?

Stumbling on while walking on the mud tanks (N=4), Unintentionally standing near
the high pressure lines during the operation (N=4), Working without knowing the
hazards of the equipment / chemical used (N=4), Ignoring the mistakes of co-
workers (N=1), Forgetting handover to your co-worker about the dangerous case
in your shift (N=1), Stumbling on or falling down the stairs (N=1), Chatting with

your co-worker in the working hours (N=1)

b) Can you give examples of the unsafe acts which are conducted wittingly by the

drilling personnel while they are working on/in the mud tanks / mud pumps?

Attempting to repair mud pump while it is still working (N=6),

Misleading/Misinforming the co-worker to make a joke (N=3)
Question 3-

a) Can you give examples of the unsafe acts which are conducted unwittingly (due to
inattentiveness, ignorance, wool gathering, memory failure, or omission) by the
drilling personnel while they are working on the generator area / mud mixing area /

storage area/ waste pit / fuel tanks?
Pressing the start button instead of the stop button (N=1)

b) Can you give examples of the unsafe acts which are conducted wittingly by the
drilling personnel while they are working on generator area / mud mixing area /

storage area/ waste pit / fuel tanks?

Smoking in a forbidden zone where a flammable material sign exists (N=11), Not

wearing Personal Protective Equipments (PPESs) (coverall, boots, helmets) (N=3)
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For the fourth, fifth, and sixth questions, a basic drilling well program was
used as a template to define the routine and non-routine drilling operations and tasks.
In the first part of the fourth, fifth and sixth questions, slips, lapses, and mistakes
were investigated while maintenance, rig up /rig down, rig move, casing running,
cementing, fishing, pipe stuck and blow out. In the second part of the fourth, fifth,
and sixth questions, violations were investigated while maintenance, rig up /rig

down, rig move, casing running, cementing, fishing, pipe stuck, and blow out.
Question 4-

a) Can you give examples of the unsafe acts which are conducted unwittingly ( due
to inattentiveness, ignorance, wool gathering, memory failure, or omission) by the

drilling personnel while they are performing overhaul/maintenance/ repair?

Forgetting the regular repair and maintenance of an instrument (N=3), Starting to
work without controlling the electrical current (N=4), Forgetting putting back the
equipment after the job is completed (N=7), Using an inappropriate equipment

unintentionally (N=9),

b) Can you give examples of the unsafe acts which are conducted wittingly by the

drilling personnel while they are performing overhaul/maintenance/ repair?

Attempting repair and maintenance of an instrument while it is working so as not to

delay drilling (N=2), Using an equipment for the wrong purposes (N=3)
Question 5-

a) Can you give examples of the unsafe acts which are conducted unwittingly (due to
inattentiveness, ignorance, wool gathering, memory failure, or omission) by the

drilling personnel during rig up/rig down/rig move?

Using improper lifting apparatus while lifting an equipment (N=8), Jamming one’s
hand accidentally while installing an equipment (N=8), Standing on a wrong

position while working (N=7),
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b) Can you give examples of the unsafe acts which are conducted wittingly by the

drilling personnel during rig up/rig down/rig move?

Loading the vehicles improperly during the transportation (N=5), Loading the
vehicles improperly during the transportation (N=7),

Question 6-

a) Can you give examples of the unsafe acts which are conducted unwittingly (due to
inattentiveness, ignorance, wool gathering, memory failure, or omission) by the
drilling personnel during non-routine operations such as casing running, cementing,

fishing, pipe stuck, or emergency conditions such as fire, kick, and blow out?

Misinterpreting the drilling parameters (N =3), Misconducting the instructions in
case of emergency (N=5), Acting fast and working inattentively due to time pressure
(N=12), Pressing the wrong button / Pulling the wrong console unintentionally
(N=2),

b) Can you give examples of the unsafe acts which are conducted wittingly by
the drilling personnel during non-routine operations such as casing running,
cementing, fishing, pipe stuck or emergency conditions such as fire, kick, and

blow out?

Performing a dangerous job without taking permission of the supervisor (N=2),
Trying to solve the problem alone without informing the supervisor (N=3),

Starting to work without taking necessary safety precautions (N=4),

Since the most of the terms used in the drilling industry were adapted from
English language, employees are expected to possess basic knowledge about drilling
terminology. However, in multinational working areas, some communication
problems could be possible to be experienced among employees, especially blue
collars, which, in turn, could result in slips, lapses, or mistakes. By considering this,

in the seventh question, slips, lapses, and mistakes related to miscommunication
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were investigated. Violations were not expected as a result of misunderstanding the

drilling terms.
Question 7-

Can you give examples of the unsafe acts which are conducted wittingly
(inattentiveness, ignorance, wool gathering, memory failure, or omission) by the
drilling personnel in case not to understand drilling jargon which has foreign origin

or not to understand the co-worker who is not using the same language ?

Not asking the meanings of drilling terms to the supervisor when they are not
understood (N=4), Hesitating to ask the unclear points which were taught in the
occupational health and safety training (N=2), Misapplying the instructions given by

a foreign co-worker (N=9),
2.3.2. Final List of Unsafe Act Questionnaire for Drilling Personnel (USAQ)

Unsafe acts interview in drilling industry were conducted with the
contribution of 15 participants from different companies and different job titles.
Results of the interviews were collected and observed carefully. A question-example
pool was established and all the unsafe acts were put in the pool. Unsafe acts
obtained from the interviews were listed and classified depending on Reason’s
human error algorithm. Some of the unsafe act examples has higher frequencies than
others such as Passing / stopping under a suspended load while lifting by crane
during transportation, Using an inappropriate equipment unintentionally, Smoking
in a forbidden zone where a flammable material sign exists, Acting fast and working
inattentively due to time pressure.

Various job groups of people were interviewed from drilling industry. Some
of the groups which perform different tasks gave the same unsafe act example for
different questions such as Ignoring the mistakes of co-workers, Forgetting
handover to your co-worker about the dangerous case in your shift, Pressing the
wrong button / Pulling the wrong console unintentionally, Performing a dangerous

job without taking permission of the supervisor. In addition, all the interview
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questions have at least one unsafe act. The first part of the third question has single
answer which is “Pressing the start button instead of the stop button”.

The examples were checked by the thesis advisor and the author. The same
examples were grouped together in terms of their frequencies. Unclear expressions
were excluded. Totally, fifty six unsafe act examples in drilling industry were
determined from interview. Five examples were extracted from the unsafe acts
example pool due to irrelevant content. Examples written as a phrase were converted
to the full sentence. Subjects of each sentence were edited as the first-person
singular.

Fifty one items were evaluated by the three subject matter experts (SMESs)
who were PhD students in Psychology Department, Middle East Technical
University. The SMEs were asked to classify each item into different unsafe acts
groups (i.e., slips, lapses, mistakes, and violations) based on Reason’s algorithm on
human error. Non-evaluated version of the form including fifty one items can be
seen in Appendix E. Other feedbacks from the SMEs, such as unclear expressions,
relevance, and language were also received. Corrections were made by the author.
Ultimate version of the USAQ was constructed by the thesis advisor and the author.
As a result of all evaluation process, two items were extracted from the list due to
lack of clarity in expressions and 49 items were remained on the final version of the
USAQ which was used for the data collection of Study-I1, the main study.

2.4. Discussion

Drilling has the highest vital risks due to its own work characteristics and
hazardous working conditions in oil and gas industry. According to the oil and gas
industry statistics, onshore drilling employees have the highest occupational
mortality rates in oil and gas industry in the previous years (Mode & Conway, 2008).
For this reason, the need for an assessment tool in order to measure unsafe acts and
understand risk taking mechanism was realized. In the current study, it was aimed to
analyze drilling site employees’ unsafe acts in detail. A number of unsafe examples

were gathered and reported with their frequencies from the participants.
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When the examples for unsafe acts were evaluated, it was realized that most
of the examples were given on first questions. Rig platform, pipe racks area, mast,
and wellhead are being at the center of the drilling site. Most of the activities in
drilling site are conducted around there. For that reason, people are tended to make
such unsafe acts on or near these areas.

There is a hierarchical relationship between drilling site workers by job groups.
Drilling supervisor, rig manager, mud supervisor, HSE advisor could be defined as
white collar. Tool pushers who are accepted as the most experienced blue collar
personnel for drilling industry mostly focused on unsafe acts during the drilling
process such as Pressing the wrong button / Pulling the wrong console
unintentionally, Attempting repair and maintenance of an instrument while it is
working so as not to delay drilling. In contrast, drilling supervisors, mud
supervisors, rig managers and HSE Advisors who have academic background
focused on theoretical bases of the processes and the rules such as Smoking in a
forbidden zone where a flammable material sign exists, Ignoring the warning signs

in the drilling site
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CHAPTER 3

STUDY II- MAIN STUDY: TESTING THE ASSOCIATION BETWEEN THE

UNSAFE ACTS AND SAFETY CLIMATE IN A SAMPLE OF DRILLING
EMPLOYEES

3.1. Introduction

Pipeline, production, refinery, and drilling are the subcategories of oil and
gas industry. Being one of the most important industries in the world, drilling has
many compound and dangerous activities which may lead to asset or environmental
damage, and injury to people as a result of major and minor accidents (Sneddon,
Mearns, & Flin, 2013).

Deepwater Horizon accident is a significant example to understand the
importance of the role that people play for incident/accident occurrence. During the
Deepwater Horizon accident 11 people were passed away. Until 15th of July in 2010
shutting down of the well, almost 5 billion barrels of crude oil spilt to Gulf of
Mexico (Smith, Kincannon, Lehnert, Wang, & Larrafiaga, 2013).

Human factors are recognized as the most dominant factor among accidents
and incidents causations in each industry. Several studies have been done since Piper
Alpha accident to analyze the contribution of human factors on accidents in oil and
gas industry. Although the drilling area is more dangerous than the other areas in oil
and gas industry, scientific research were mostly focused on production sites.

Several behavior assessment instruments (e.g., HFACS, Aas, 2008; ORPQ,
Rundmo, 1992; PSA Diriller’s Questionnaire, Heber, Enoksen, & Bjerkebak, 2008)
have been developed or adapted in oil and gas industry for now. However, they were
not capable to cover all employees working in specific tasks in the oil and gas
industry. Therefore, there needed to develop a comprehensive questionnaire to

address unsafe acts perceptions in this field. In Study I, items were proposed by the
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people working in the field, and then they were classified in the light of Reason’s
taxonomy by the subject matter experts (SMEs). At the end, a questionnaire, i.e.
Unsafe Act Questionnaire for Drilling Personnel (USAQ) items were determined. In
the present study, it was aimed to test the factorial structure of the USAQ, and by
using this questionnaire investigate the relationship between unsafe act and safety
climate in a sample of drilling employees.

3.2. Method

3.2.1. Participants and Procedure

After the approval of Human Subjects Ethic Committee on Middle East
Technical University was received, research was administrated. Participants were
invited to participate for the study by using different connections via author’s
professional network, via social media such as LinkedIn, and Chamber of Petroleum
Engineers. Informed consent form was signed by the participants and participation
was voluntary and participants were informed that the results would be used for only
scientific purposes.

The questionnaire package including Unsafe Act Questionnaire (USAQ),
ISCQ, and demographic information form was distributed to the participants.
Totally, 289 employees were reached to fill up questionnaire via Qualtrics. 130 out
of 289 participants filled up the questionnaire completely. 159 people did not
complete the questionnaire battery. One person filled up the questionnaire twice and
two people had irrelevant job titles to drilling industry. Therefore, they were
eliminated from the sample. In addition, paper-pencil version of the battery was
distributed to the drilling employees working in the field. Forty people were filled up
the questionnaire. As a result, a total of 170 people were participated to the study.

Concerning the demographic characteristics, all of the 170 participants were
male. The age of the participants were ranged between 20 and 71 with a mean of
34.54 (SD = 8.287). The average drilling job experience was 9.15 years (M = 109.8
months, SD = 85.9) (see Table 2). Participants were classified to their job titles as

Drilling Manager, Drilling Supervisor, Rig Manager, Tool Pusher, Mechanic,
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Table 2. Sample Characteristics

Description Sample Mean Standard Minimum-
Size (N) Deviation Maximum
Age (in years) 170 34.54 8.287 20-71
Experience Total 170 109.8 85.9 7-540
(in months)
Table 3. Distribution of Samples according to the job titles
Job Titles Frequency Percentage Cumulative
Percentage
Drilling Manager 11 6.5 6.5
Drilling Supervisor 17 10.0 16.5
Rig Manager 29 17.1 33.5
Tool Pusher 4 2.4 35.9
Mechanic 8 4.7 40.6
Driller 25 14.7 55.3
Assistant Driller 3 1.8 57.1
Derrickman 8 4.7 61.8
Floorman 34 20.0 81.8
Roughneck 4 2.3 84.1
Electrician 4 24 86.5
Mud Engineer 9 5.3 91.8
Mud Technician 6 35 95.3
Cementing 2 1.2 96.5
Supervisor
Cementing 1 0.6 97.1
Technician
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Table 3. Distribution of Samples according to the job titles (cont’d)

Job Titles Frequency Percentage Cumulative
Percentage

Directional 2 1.2 98.3

Drilling Engineer

Measurement 1 0.6 98.9

While Drilling

Engineer

HSE Advisor 2 1.2 100

Driller, Assistant Driller, Derrickman, Floorman, Roughneck, Electrician,
Mud Engineer, Mud Technician, Cementing Supervisor, Cementing Technician, and
others (Directional Drilling Engineer, Measurement While Drilling Engineer, and
HSE Advisor) (see Table 3).

General information (Pre-job Safety Training, Shift Work, involve in
accidents in last 3 years, credibility of countermeasures) about participants’

experiences were obtained (see Table 4).

Table 4. General Information

Description N Yes No
(Frequency- (Frequency-
Percentage) Percentage)

Pre-Job Safety Training 170 141-82.9 29 -17.1

Shift Work 170 139-81.8 31 -18.2

Accidents being involved inthe last 170 10 -5.9 160 - 94.1

3 years

Credibility of countermeasures 170  156- 91.8 14 -8.2
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3.2.2. Measures
3.2.2.1. Demographic Information Form

Participants were asked to point out their gender, age, job title, total
experience on drilling, work schedule, daily working hours, performed tasks in
drilling site, which personal protection equipment (PPE) they have, the impact of
PPE usage, having pre-job safety training, accident history of in the last 3 years,
witnessing any accidents in drilling site, location of incident/accident/near miss in
last 3 years, honesty on testimony about accidents, emergency contact, effect of
countermeasures in the demographic information and drilling employee information
forms.

3.2.2.2. Unsafe Act Questionnaire (USAQ)

In the present study, USAQ was developed to determine the unsafe acts for
drilling employees consistsing of 49 items. The questionnaire includes aberrant
behavior examples drilling employees. Participants were filled up the questionnaire
by rating the frequencies of their behavior experienced in the drilling site in the last
one year. Six-point Likert scale was used (1 = Never, 6 = Almost always). Since the
items point out various behavioral examples belonging to different drilling groups, a
‘not applicable' option was included as the 7th point to provide the participants with
the option of indicating whether an item is irrelevant to their specific job or not.
Cronbach’s Alpha internal consistency coefficient for the factors are .94 and .88,
respectively.

3.2.2.3. Integrated Safety Climate Questionnaire (ISCQ)

To examine the link between risk taking mechanisms of employees and their
perceptions toward safety climate in their workplaces, Integrated Safety Climate
Questionnaire (ISCQ, 2012) was employed. Being a current measurement tool,
ISCQ covers many specific and valid situations that could be experienced by the
employees working in that area, such as working in time pressure. It also includes

items about training, mentoring, and supervisor’s role in the improvement of safety.
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Thus, it was the most appropriate instrument for testing the predictor role of safety

climate in unsafe acts.

Integrated Safety Climate Questionnaire was developed by Brondino, Pasini,
and Silva (2012) and translated into Turkish by two PhD students in the department
of psychology for the current study. Translation - back translation method was
followed. It originally consists of three sub dimensions, namely, top management’s,
supervisor’s, and co-workers’ safety climate. In the scale, top management’s safety
climate was measured with 12 items. Each of these items was divided in 4 domains:
management values, safety systems, communication, and safety trainings. The
manager’s safety values were indicated with these items. Supervisor’s safety climate
was measured with 10 items. Each of these items was divided in 2 domains:
supervisor’s reaction to the workers’ safety behavior and supervisor’s own safety
behavior as a role model. Supervisor’s valued to safety were indicated with these
items. Co-workers’ safety climate was measured with 12 items. Each of these items
was divided in 4 domains : safety mentoring, co-workers value, safety systems, and
safety communication. Co-workers’ valued to safety was indicated with these items.
Seven-point Likert type scale was used (1 = Never, 7 = Always) to gather data on the
mentioned three sub dimensions. In the present study the original factor structure of
the scale was used. Cronbach’s Alpha internal consistency coefficient for the factors
are .95 for top management’s safety climate, .95 for supervisor’s safety climate, and
.97 co-worker’s safety climate subscales.

3.3. Results
3.3.1. Main Study Analysis

Statistical Package for Social Sciences (SPSS) 25.0 was used to analyze the
data. First, the factorial structure of the USAQ was tested to determine the sub
dimensions of the questionnaire. Second, bivariate correlation and hierarchical
regression analyses were conducted to understand the association between USAQ

and ISCQ for drilling employees.
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3.3.1.1. Factorial ~ Structure of the Unsafe Acts
Questionnaire for Drilling Personnel (USAQ)

The factorial structure of USAQ with 49 items tested. First, principal axis
factoring analysis was conducted without any rotation and extraction method.
According to the unrotated factor analysis, the factorability of the items was
sufficient (KMO = .827, Bartlett’s Test of Sphericity X*(861) = 4469.55, p < .001).
There were seven factors of which eigenvalues were higher than 1 but there was one
dominant factor of which explained variance was 41.53%. Scree Plot suggested two-
factor solution. Second, two-factor extraction was tested. Since the correlations
between the factors were high Promax rotation was used. The two factor solution
explained the 47.26% of the total variance. The items that were loaded to their
factors lower than .40 and had communalities lower than .20 were excluded from the
scale. If the items were cross-loaded and the difference between the loadings was
lower than .20, these items were also excluded. In addition, the items which were
responded as “not applicable” by 20 or more participants were removed from the
questionnaire (see Table 5). In table 5, factor loadings and communalities of each

item were shown.
Table 5. Items being deleted from the USAQ

Items Items responded as “not Items having Items cross-loaded and
applicable” by 20 or more ~ communalities lessthan ~ factor load difference
participants .20 lower than .20
1.lgnoring the warning X

signs in the drilling site

2.Misinterpreting the X
warning buzzers in the

drilling rig

4.Ignoring the mistakes of X

my co-workers

5.Keeping performing an X
action not to lose my job

even if it seems to be

dangerous
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Items

Table 5. Items being deleted from the USAQ (cont’d)

Items responded as “not
applicable” by 20 or more
participants

Items having
communalities less than
.20

Items cross-loaded and
factor load difference
lower than .20

6. Forgetting handover to
my co-worker about the
dangerous case
shift

7.Hiding my illness or

in my

disorder not to lose my
job

8. Using equipment that
is not related to my main
task without taking any
permission

9.Not
prevention

wearing a fall
belt  when
working in a high place
13.Attempting to repair
the sludge pump while it
has not stopped
18.Forgetting to check the
electrical current before
starting work

19.Using an inappropriate
attachment equipment as
a lifting device when
lifting a load

24.Not assisting my co-
worker during the team
work

26.Accidentally pinching
my hand during
installation of equipment
28.Pressing the wrong
button /Pulling the wrong
console inadvertently
when using equipment

related to my job

40
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Table 5. Items being deleted from the USAQ (cont’d)

Items Items responded as “not

Items having

applicable” by 20 or more ~ communalities less than

participants

.20

Items cross-loaded and
factor load difference
lower than .20

29.Disregarding the

critical points of my work

to act fast due to time

pressure

43.Loading the vehicles X
improperly during the

transportation

X

Table 6. Factor Structure and Item Loadings of USAQ

Items Factor -1 Factor-2 Communalities
NOS COs

30. Realizing that | do not pay attention to some important ,846 ,609
points after doing my job
31. Having a physical problem because I lifted a heavy ,839 478
load that | had to lift incorrectly (e.g., having a back pain)
23. Taking a wrong position unintentionally during work ,808 478
25. Stumbling on while walking on the mud tanks ,788 ,398
33. Forgetting putting back the equipment after the job is 734 ,452
completed
47. Ignoring the work position of my co-worker working in 723 ,765
the same environment while doing my job
44, Standing near high-pressure lines during operation 721 ,687
unintentionally
27.Taking a position at the wrong point because | could not 717 ,567
correctly interpret the situation related to the current job
while working in the field
48. Working without knowing the damages of the ,705 ,637

equipment / chemical | use

41



Table 6. Factor Structure and Item Loadings of USAQ (cont’d)

Items Factor -1 Factor-2 Communalities
NOS COS

46. Distracting my co-workers by chatting with them ,704 ,576
during work time
32. Not warning even if | think that the necessary ,672 ,597
precautions have not been taken in a job-related situation
36. Getting stuck because I didn't hold the railings when 1 ,658 ,548
went up the stairs
42. Starting work without taking the necessary ,649 ,824
occupational safety precautions
10. Not wearing personal protective equipments (e. g., ,639 ,283
overalls, boots, helmets)
45. Forgetting to check the strength of occupational health ,614 ,568
and safety equipments before starting work
38. Working with inappropriate equipment unintentionally ,611 ,600
39. Leaving the working area without informing my ,585 ,765
supervisor or co-workers
34. Misusing equipment that | know is used for what ,530 ,391
purpose
16. Talking on the phone on the rig platform ,521 ,267
22. Misinterpreting the drilling parameters ,508 ,492
35. Not asking the meanings of drilling terms to the ,492 ,275
supervisor when they are not understood
37. Hesitating to ask the unclear points which were taught ,463 ,218
in the occupational health and safety training
3. Performing a dangerous job without taking permission 1,006 ,624
of my supervisor
49. Throwing heavy material down the rig platform without ,864 ,752
checking
12. Having an accident because | forgot information from ,847 ,643
the previous shift
41. Knowingly misinforming / directing my co-worker ,838 ,681
about a work related issue
11. Not participating to the simulated operations or ,766 ,617

trainings deliberately
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Table 6. Factor Structure and Item Loadings of USAQ (cont’d)

Items Factor -1 Factor-2 Communalities
NOS COos

14. Smoking in a forbidden zone where a flammable 757 ,443
material sign exists
20. Trying to solve the problem alone without informing ,672 429
my supervisor
21. Misunderstanding the warning buzzers or visual warns ,661 441
of my co-worker
40. Misconducting the instructions unintentionally in case ,602 ,607
of emergency
15. Forgetting the regular repair and maintenance of an ,559 ,503
instrument
17.Passing under a suspended load while lifting by crane 416 ,369

during transportation

Note. Factor loadings < .40 were suppressed.

As it can be seen from Table 6, the first sub-dimension included 22 items.
41.12 % of the total variance was explained by the first sub-dimension. Factor
loadings were ranged from .46 to .85. Communalities were ranged from .22 to .82.
The marker item of the first sub-dimension was “Realizing that I do not pay attention
to some important points after doing my job”. The first sub-dimension’s items were
related with inattentiveness, ignorance, forgetfulness. Inattentively conducting of a
task, ignorance of some critical points while conducting the job and forgetting the
basics of the tasks could be given as examples to this sub-dimension. Therefore, the
first sub-dimension was titled as Negligence of Occupational Safety Principles in
Drilling Site (NOS). Cronbach’s Alpha internal consistency coefficient for this sub-
dimension was calculated as .94. Second sub-dimension included 11 items. 47.26 %
of the total variance was explained by the second sub-dimension. Factor loadings
were ranged from .42 to 1.00. Communalities were ranged from .37 to .75. The
marker item of the second sub-dimension was ‘“Performing a dangerous job without
taking permission of the supervisor”. Second factor items were mainly related with

violations of the rules by the employees in drilling site. Therefore, the second sub-
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dimension was titled as Contravention of Occupational Safety Principles in Drilling
Site (COS). Cronbach’s Alpha internal consistency coefficient for this sub-
dimension was calculated as .88. The two sub-dimensions were computed by taking

the mean of the items.
3.3.1.2. Relationships between the Study Variables

A number of analyses were conducted to investigate the relationships of sub-
dimensions of USAQ (i.e.,, NOS and COS) with demographic variables (i.e., age,
experience) and ISCQ sub-dimensions (i.e., top management, supervisor, and co-
worker). Bivariate correlation and hierarchical regression analyses were conducted
to understand the relationships between these variables.

3.3.1.2.1. Bivariate Correlations between the Study

Variables

Bivariate correlation analysis was conducted to test the associations between
demographic variables (age, experience), NOS, COS, and ISCQ sub-dimensions
which are top management, supervisor, and co-worker (see table 7). First, sub-
dimensions of the scales were computed by taking the mean scores of the items.
Second, these sub-dimensions were included in the analyses. There was a significant
and positive correlation between age and experience (r = .86, p < .01). NOS was
highly and positively related to COS (r = .71, p < .01). It means that, as the
employees’ Negligence of Occupational Safety Principles increases, Contravention
of Occupational Safety Principles increases as well. NOS was negatively related to
Top Management’s commitment and contribution to safety (r= .27, p<.01). NOS
was negatively related to Supervisor’s commitment and contribution to safety (r = -
19, p < .05). NOS was negatively related with Co-worker’s commitment and
contribution to safety (r =-.31, p <.01). As the top management’s, supervisor’s and
co-worker’s commitment and contribution to safety increase, the employees’
Negligence of Occupational Safety Principles decreases. COS was negatively related

to Top Management’s commitment and contribution to safety (r = -.24, p <.01) and
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co-worker’s commitment and contribution to safety (r = -.26, p < .01). As the top
management’s and co-worker’s commitment and contribution to safety increase, the
employees’ Contravention of Occupational Safety Principles decreases. Top
management’s commitment and contribution to safety was highly and positively
associated with supervisor’s (r = .89, p < .01) and co-worker’s (r = .79, p < .01)
commitment and contribution to safety. As the top management’s commitment and
contribution to safety increase, supervisor’s and co-worker’s commitment to safety
increases as well. Supervisor’s commitment and contribution to safety was highly
and positively associated with co-worker’s (r = .83, p < .01) commitment and
contribution of safety. As the supervisor’s commitment and contribution to safety
increases, co-worker’s commitment and contribution to safety increases. Experience

was not found to be related to any research variable.

Table 7. Correlations among Demographic Variables, USAQ and ISCQ Sub-dimensions

. Top . Co-
Age  Experience Supervisor NOS COS
Management worker

Age 1
Experience .858** 1
Top

-.034 -.071 1
Management
Supervisor -.055 -.105 .886** 1
Co-worker -.055 -.099 787 .825** 1
NOS -.069 -.045 -271%* -.194* .309** 1
COSs -.100 -.026 -.240%* -.150 .264**  708** 1

**p<.0L,*p<.05
3.3.1.2.2. Hierarchical Regression Analyses

Hierarchical regression analyses were conducted to investigate the predictor
roles of safety climate on risky behaviors among workers in drilling industry by
controlling for the effect of age and experience. Thirty one out of 170 participants
did not fill up safety climate scale. Only 139 participants were completed the whole
study. For that reason, the following analyses were run with 139 participants. First, a

two stage hierarchical multiple regression was conducted with NOS as the dependent
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variable. Age and experience were entered at stage 1 to control the effects of them
on the other variables. The sub-dimensions of safety climate were entered at the
stage 2. As a result of the first analysis, age and experience did not make significant
contribution to the model (F (2,136) = .413, p > .05). Neither age nor experience
related to NOS. Introducing the safety climate variables at stage 2 explained 13.3%
of variance in the model which was significant (F (5,133) = 4.30, p = .001).
Specifically, top management’s commitment and contribution to safety negatively
related to NOS (f = -.35, p = .05). Supervisor’s commitment and contribution to
safety positively related to NOS (f = .45, p = .02). Co-worker’s commitment and
contribution to safety negatively related to NOS (5 =-.41, p <.01) (see Table 8).

A second hierarchical regression analysis was conducted with COS as the
dependent variable. Age and experience were entered at stage 1, and the sub-
dimensions of safety climate were entered at the stage 2. The analysis revealed that
age and experience did not make significant contribution to the model (F (2,136) =
443, p > .05). While experience did not relate to COS, the contribution of age to the
model was marginally significant. Age negatively related to COS (f = -.32, p = .05).
Introducing the safety climate variables at stage 2 explained 11.5% of variance in the
model which was significant (F (5,133) = 4.44, p = .001). Top management’s
commitment and contribution to safety negatively related to COS (8 = -.40, p = .03).
Supervisor’s commitment and contribution to safety positively related to COS (f =
52, p =.01). Co-worker’s commitment and contribution to safety negatively related
to COS (B = -.37, p = .01) (see table 9). As a conclusion, drilling employees who
thought that their top managements and co-workers make higher commitment and
contribution to safety reported less negligence and contravention of occupational
safety principals. On the contrary, employees who considered that their supervisors
make higher commitment and contribution to safety had more tendencies to neglect

and contravene the occupational safety principals.

46



Table 8. Hierarchical Regression Analysis with Safety Climate Sub-dimensions and NOS after

Controlling for Age and Experience

Variable B t sr? R R? AR?
Step 1 .078 .006 .006
Age -134 -.816 .004

Experience .081 490 176

Step 2 373 139 133
Top -.351* -1.974 .025

Management

Supervisor 450* 2.316 .034

Co-worker -406** -2.788 .050

Note. N =139; *p <.05, **p < .01, ***p<.001

Table 9. Hierarchical Regression Analysis with Safety Climate Sub-dimensions and COS after

Controlling for Age and Experience

Variable B t sr? R R? AR?
Step 1 167 .028 .028
Age -.317 -1.948 027

Experience 242 1.487 .015

Step 2 378 143 115
Top -.402* -2.270 .033

Management

Supervisor 516** 2.660 .045

Co-worker -.367* -2.526 .041

Note. N =139; *p <.05, **p < .01, ***p< .00
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3.3.1.2.3. Analysis of Variance (ANOVA)
Results for Operator and Contractor

Company Employees

As a result of the hierarchical regression analyses, it was detected that there
was a positive association of supervisor’s commitment and contribution to safety
climate with NOS and COS. In order to examine whether there was a difference
between the perceptions of employees working in operator and contractor
companies in terms of study variables, an additional ANOVA was conducted.
The numbers of employees from operator companies (n = 17) and contractor
companies (n = 153) were very different. Four of the employees from operator
companies did not fill up the safety climate measure. Therefore, 15 participants
working in contractor companies were randomly selected to compare with 13
participants working in operator companies. ANOVA results showed that there
was not a significant difference between the two groups of participants in terms

of safety climate sub-dmensions.
3.4. Discussion
3.4.1. Evaluation of Factor Analyses Results

As a result of the factor analyses, NOS and COS were found sub-dimensions
of the USAQ. While NOS included the items related to inattentiveness, ignorance,
forgetfulness, COS included the items about violations of the rules by the employees
in drilling site. Classification of the items was also parallel with Reason’s unsafe acts
taxonomy which divided unsafe acts into two major groups, namely errors (slips,

lapses, and mistakes) and violations (Reason, 1991).
3.4.2. Evaluation of Correlation Results

In this study, correlations were tested between USAQ sub-dimensions (i.e.,
NOS and COS) and ISCQ (i.e., Top Management, Supervisor, and Co-worker) sub-

dimensions and their relations with demographic variables (i.e., age and experience).
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Age was positively correlated with experience, as expected. As age increased
experience increased. No significant association was found between age and other
sub-dimensions of USAQ and ISCQ. Correlation was not found between experience
and other sub-dimensions of USAQ and ISCQ. It means that experience is not a
factor being related to safety climate or unsafe acts in the drilling work field. The
sub-dimensions of ISCQ were highly and positively related with each other. As
expected, NOS and COS were found to be negatively related to top management’s
and co-worker’s commitments and contributions to occupational safety. NOS, but
not, COS was negatively related to supervisor’s commitment and contribution to
occupational safety. These results indicated that safety climate indicators might be
associated with unsafe acts. As the results of bivariate correlations are only showing
basic descriptive level relationships, for further investigations of the potential

relationships between the study variables, regression analyses were conducted.
3.4.3. Evaluation of Regression Results

In the current study, it was aimed to investigate the association between safety
climate and unsafe acts. The hierarchical regression analysis results with sub-
dimensions of USAQ and ISCQ after controlling for age and experience revealed
that top management’s and co-worker’s commitment and contribution to
occupational safety were negatively related to NOS and COS. That is, the employees
working in drilling industry and participated to the present study indicated that when
they perceive the organization’s top management and co-workers as committed to
safety issues; they report less frequencies of neglectful, careless or error like
behaviors, and less frequencies of disobedience and non-compliance behaviors.
These findings supported by the literature emphasizing that safety climate is a core
element and predictor of safety behaviors, and employees’ perceptions toward
unsafe acts might be highly associated with safety climate indicators (Barling &
Frone, 2004; Rundmo, 1992; 1994). On the contrary, supervisor’s commitment and
contribution to occupational safety was positively related to NOS and COS. The

results showed that although the participants perceive that their supervisors give
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higher importance to safety values in the organization, they report higher frequencies
of neglectful, careless or error like behaviors, and less frequencies of disobedience
and non-compliance behaviors. There might be different explanations to these
unexpected results. As mentioned in the introduction part, two companies (i.e.,
operator and contractor) collaborate in drilling operations. The major responsibility
for drilling process belongs to Operator Company while the operation is conducted
by contractor personnel who are responsible for applying the instructions determined
by Operator Company. Therefore, personnel of Contractor Company work under the
supervision of operator company representatives in the drilling field. That is, the
term “supervision” might mean something else to the drilling sector employees.
Since the duration of operations is limited, employees of Contractor Company might
not establish an adequate mutual relation with those in Operator Company to
perceive, and as a result, evaluate them as their supervisors or to internalize the
influence of supervisors’ safety values. Another critical fact being related to the
positioning of the supervisors in the drilling filed is that the employees might not
consider the supervisors as a part of their own organizational culture. Thus, there
might be established a bipartite managing structure in the drilling field. The
supervisors in this sector might be taken as responsible people but not as the role
models or mentors. Thus, as the supervisor takes the responsibility of safety in the
work settings, the employees might think that it is not their responsibility to take
care of safety related issues while working. As the integrated safety climate
questionnaire being used in the present study is a scale which was developed for
more structured organizational settings, the logic behind the supervision, or mental
representations of supervisors, could reflect that settings’ structures. This fact shows
that for different settings safety climate dimensions should be investigated
depending on the characteristics of those settings. In the current study, the numbers
of employees working in a contractor company were a hundred and fifty three, while
those of working in an operator company were seventeen indicating that forming the

majority of the participants, the former group might consider the supervisors in the
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operator company as tentative. This distribution of the sample might affect the

results as it changes the characteristics of the group’s perceptions of work setting.
3.4.4. Evaluation of ANOVA Result

As an additional analysis, ANOVA was conducted to compare
employees’ reports towards safety climate sub-dimensions depending on the
type of their company (i.e., operator vs. contractor). Since the numbers of
participants from operator companies were inadequate for comparison, their
reports were compared with a randomly selected sample of participants from
contractor companies. The results did not show any significant difference
between the groups in terms of safety climate sub-dimensions. It should be
considered to reach greater numbers of participants from each type of
companies to determine whether this finding can be generalized to drilling

industry.
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CHAPTER 4

GENERAL CONCLUSION

4.1. Implications of the Study

Oil and gas industry, which has a giant market value in the world’s economy,
is defined as one of the risky industry in terms of occupational health and safety. Oil
and gas industry includes many practices such as drilling, production, pipe line, and
refinery. Occupational hazards exist in every stage of upstream and mid-stream
processes. At each and every level of these processes could be done painstakingly to
avoid incidents or accidents. These possible accidents and incidents could be
resulted in personal injury or environmental damages.

Drilling is labelled as one of the critical stages in oil and gas extracting
process in terms of the LTI and mortality rate. Although there are many
improvements in drilling technology, critical tasks are being performed by using
manpower. Human factor is the major contributor to the incidents in the drilling
industry. In order to reduce or eliminate the number of incidents or accidents, human
factors should be accounted for the highest priority. Human factors could be defined
as key dynamic to propose countermeasures for the incidents and accidents.

It is concluded from the literature that many investigations have been
conducted to understand the effect of human factor in oil and gas industry. Most of
these studies dealt with oil and gas production process and many of them just
focused on the activities on offshore. Although a few studies have been conducted
on the human factors concept in drilling industry, there is no comprehensive study
that investigates the human factors for all the technical drilling personnel.

For that reason, it was essential to develop a measure that includes possible
unsafe acts related with drilling personnel. For this purpose, experienced drilling

personnel (Drilling Supervisors, Rig Managers, Tool Pushers, and HSE Advisors)
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were connected via author’s business network (Study-1). Information was collected
from the interviewees to construct “Unsafe Act Questionnaire Scale - (USAQ)”. In
the main study, participants were asked to answer USAQ and Integrated Safety
Climate Scale (ISCQ) via online survey platform. In the USAQ, each group of
drilling employee evaluated their own behavior in terms of the frequency. In the
ISCQ, each group of drilling employee evaluated top management, their supervisor,
and co-workers. The combination of Study-1 and main study consequences made a
considerable contribution to the literature. Qualitative and quantitative results were
gathered on human factor in drilling industry by the help of Study-1 and main study.
As a result of the Study-1, the major unsafe acts which are conducted in drilling site
were detected. It was a worthwhile study to apprehend the characteristics of drilling
environment, basics of the drilling job, and the tasks that drilling employees
performed. Participants were also pleased to be a part of this study. The data that
was collected for main study were scrutinized and by using this data the relationship
between unsafe acts and safety climate was evaluated. As a result of the Study-2, top
management’s and co-worker’s safety values negatively associated with NOS and
COS. Supervisor’s safety values, on the other hand, positively associated with NOS
and COS.

Finally, the results showed that drilling industry should be considered
separately from other traditional field jobs in terms of both physically and
psychologically challenging conditions. Although drilling personnel are having
critical importance, just a few academic studies were focused on their work
environment. In this respect, drilling personnel are elements of a neglected workers
group. This study will increase the recognition of drilling job and its employees. It is
also expected that this study will be useful for drilling employees to increase their
awareness about drilling environment.

4.2. Critical Remarks

First of all, data collection process was one of the critical challenge for this

study. Due to low oil prices and economic turmoil in the world, most of the
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companies stopped or paused to make investment for drilling new wells. The number
of drilling personnel who is actively working for drilling job in the last one year was
less than the expectation. Although many of the ex-employees were reached during
the data collection period, almost all of them reported that they were unemployed or
they changed their business. Additionally, it is critical to note that the numbers of
participants from each job group were not sufficient to compare the job groups in
terms of the study variables. As a result, the numbers of participants and the variety
of job titles were not as much as we expected. Considering these limitations, the
number of participants for each group should be as high as possible in order to make
group comparison in further studies.

4.3. Concluding Remarks

The aim of the present study was to measure the relationship between unsafe
act and safety climate in drilling industry. For this purpose, an Unsafe Act
Questionnaire for drilling employees was developed by the contribution of oil and
gas industry experts. In the development stage, critical importance has been given to
the selection of relatively more representative participants. Because of hierarchical
concept of drilling site, the drilling supervisor, rig managers, tool pusher, and HSE
advisor are being at the top of the organization. For that reason, participants were
selected from these job groups. Although the number of female employee is very
rare in drilling sites, a female rig manager was specifically included in Study-1.
USAQ is a new questionnaire and it was introduced to the literature. It is expected to
be a useful source for the professionals to study more on this area. In addition, it was
the first time that Integrated Safety Climate Questionnaire was translated into
Turkish and used in the present study. The validity of the Turkish version of the
measure should be supported by the further studies. Alternatively, a new instrument
should be developed to measure safety climate in drilling industry in order to
specifically characterize drilling personnel’s perspectives to organizational climate.
Moreover, the validity of USAQ should be tested in different languages to compare

the workers’ tendency to take risky behaviors by considering the responsibilities and
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applications of different drilling companies toward occupational safety all over the

world.
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C. Interview Form
SONDAJ PERSONELIi MULAKAT SORULARI

» Cinsiyetiniz:
» Yasiz:
» Gorev Bashiginiz (asagidaki listeden se¢iniz):

Sondaj Miidiiri I:l Saha Siipervizori |:|
Kule Miidiirt |:| Bassondor I:I
Makinist |:| Sondor |:|
Sondd6r Yardimeisi |:| Derikmen |:|
Sondaj Iscisi |:| Meydanci |:|
Elektrikei |:| Sondaj Sivilar Siipervizorii |:|
Camur Teknisyeni |:| Cimento Siipervizori |:|
Cimento Teknisyeni |:| Numuneci I:l
Kaynaket [] Diger (Belirtiniz) : ........ []

» Sondaj isinde ne kadar siiredir ¢alisiyorsunuz?

» Vardiyali m1 ¢alistyorsunuz? Evet I:l Hayir |:|

» Giinliik ¢alisma siireniz nedir?

» Son 3 yil igerisinde tibbi rapor aldiginiz herhangi bir is kazas1 gegirdiniz mi?

» Son 3 yil igerisinde sondaj sahasi igerisinde nerelerde kaza/yaralanma/ramak

kala gecirdiniz?

e Kule platformun
e Monkey Board
e Pipe Racks (Eseklerde)

e (Camur tanklarinda
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e Waste Pit (atik havuzunda)
e Drawworks
e Ambarda
e Merdivenlerde
e Yasam barakalarinda
o Cellar Pit
e Jeneratdr/Kompresor alaninda
e Diger: .....ooviiiiiiinnn
» Sondaj sahasinda is saglig1 ve giivenligi yoniinden en tehlikeli isin hangisi

oldugunu diistiniiyorsunuz? Neden?

a) Sondaj personelinin kule platformu/kule énii/mast/kuyu basinda calisirken

farkinda olmadan yaptig1 (dikkatsizlik, bilgi eksikligi, dalginlik, hafiza sorunu ya da

ihmalden kaynaklanabilecek) olumsuz davranislara 6rnekler verebilir misiniz?

Ornek: Mast iizerinde ¢alisirken diisme 6nleyici halat takmayr unutmak

b) Sondaj personelinin kule platformu/kule énii/mast/kuyu basinda g¢alisirken

bilerek yaptig1 olumsuz davraniglara 6rnek verebilir misiniz?
Ornek: Kuyu basinda ekipman montaji sirasinda sigara igmek
2.

a) Sondaj personelinin ¢amur tanklari/¢amur pompalart iizerinde/icinde calisirken

farkinda olmadan yaptig1 (dikkatsizlik, bilgi eksikligi, dalginlik, hafiza sorunu ya da

ihmalden kaynaklanabilecek) olumsuz davraniglara 6rnekler verebilir misiniz?

Ornek: Camur tanklar iizerindeki acik pozisyonda olmasi gereken vanayr kapali

birakmak
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b) Sondaj personelinin ¢amur tanklari/¢camur pompalart iizerinde/icinde galisirken

bilerek yaptig1 olumsuz davranislara 6rnek verebilir misiniz?

Ornek: Camur pompasmin sigortasina degisik basinglara dayanikli pim takmak

yerine ¢ivi takmak.
3-

a) Sondaj personelinin jenerator alanv/camur kimyasali karistrma ve depolama
alanvatik havuzu/mazot tanki iginde ya da ¢evresinde calisirken farkinda olmadan

yaptig1 (dikkatsizlik, bilgi eksikligi, dalginlik, hafiza sorunu ya da ihmalden

kaynaklanabilecek) olumsuz davraniglara 6rnekler verebilir misiniz?

Ornek: Islanan is giivenligi kiyafetini jeneratdriin arkasina asip kurutmaya calismak

b) Sondaj personelinin jenerator alani/camur kimyasali karistirma ve depolama
alany/ atik havuzu/mazot tank: iginde ya da cevresinde g¢alisirken bilerek yaptigi

olumsuz davranislara 6rnek verebilir misiniz?
Ornek: Atik havuzuna pet sise, plastik vb. atmak
4-

a) Sondaj personelinin bakim/onarim/tamir yaptig1 esnada farkinda olmadan yaptigi

(dikkatsizlik, bilgi eksikligi, dalginhik, hafiza sorunu va da ihmalden

kaynaklanabilecek) olumsuz davraniglara 6rnekler verebilir misiniz?

Ornek: Elektrik akimini kontrol etmeden bakim/onarim/tamir yapmaya calismak

b) Sondaj personelinin bakim/onarim/tamir esnasinda bilerek yaptigt olumsuz

davranislara 6rnek verebilir misiniz?
Ornek: Rutin bakim zamanimi dikkate almamak

5-
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a) Sondaj personelinin kule montaji/demontaji/nakliyesi yapildig: esnada farkinda

olmadan yaptig1 (dikkatsizlik, bilgi eksikligi, dalginlik, hafiza sorunu ya da ihmalden

kaynaklanabilecek) olumsuz davranislara 6rnekler verebilir misiniz?

Ornek: Montaj sirasinda bir malzeme ya da ekipmani yanlis baglamak

b) Sondaj personelinin kule montaji/demontaji/nakliyesi yapildigi esnada bilerek

yaptig1 olumsuz davraniglara 6rnek verebilir misiniz?

Ornek: Isini erken bitirebilmek igin malzemeleri nakliye aracina belirlenen kurallar

(prosediirler) disinda yiiklemek
6-

a) Sondaj personelinin rutin operasyonlar disinda karsilastgt ézel operasyonlarda
(casing indirme, ¢cimentolama, tahlisiye-fishing, takim stkigsmast- pipe stuck vb.) ya
da acil durumlarda (yangin, kick- patlama - blow out vb.) farkinda olmadan

yaptig1 (dikkatsizlik, bilgi eksikligi, dalginlik, hafiza sorunu ya da ihmalden

kaynaklanabilecek) olumsuz davraniglara 6rnekler verebilir misiniz?

Ornek: Yangm durumunda sondaj sahasi igerisinde galisan personeli yanls sesli

alarm ile uyarmak/bilgilendirmek

b) Sondaj personelinin rutin operasyonlar disinda karsilastigr 6zel operasyonlarda
(casing indirme, ¢cimentolama, tahlisiye-fishing, takim sikismasi- pipe stuck vb.) ya
da acil durumlarda (yangin, kick- patlama - blow out vb.) bilerek yaptigi olumsuz

davranislara 6rnek verebilir misiniz?
Ornek: Takim sikigmasi durumunda amirini bilgilendirmemek.

7- Sondaj personelinin sondajda kullanilan yabanct kokenli terimleri anlamadigy /|

kendisi ile aynt dili konusmayan yabanci sondaj personeli ile ortak ¢alismast

gereken durumlarda farkinda olmadan yaptig1 (dikkatsizlik, bilgi eksikligi, dalginlik,

hafiza _sorunu ya da ihmalden kaynaklanabilecek) olumsuz davramiglara ornekler

verebilir misiniz?
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Ornek: Kedi kafas1 (cat head) yerine cat line 1 ¢alistirmak
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D. Informed Consent Form

Gonillu Katilim Formu

Bu ¢alisma, Orta Dogu Teknik Universitesi Is Saghg ve Giivenligi Lisansiistii
Programi 6grencisi Hakan Oktay Aydinl tarafindan Psikoloji Boliimii 6gretim tiyesi
Dr. Bahar Oz ve Petrol ve Dogalgaz Miihendisligi dgretim iiyesi Prof. Dr. Mahmut
Parlaktuna danigmanliginda yiiriitilmektedir. Calismanin temel amaci; sondaj
sektorli calisanlarinin gilivenlik ile ilgili davranislar1 ile ilgili bilgi edinmektir.
Calismaya katilm tamamiyla goniilliidiir. Calisma siiresince sizden kimlik
belirleyici hicbir bilgi istenmemektedir; katilime1 cevaplar: tamamryla gizli tutulacak

ve sadece arastirmacilar tarafindan degerlendirilerek bilimsel amagli kullanilacaktir.

Calisma sirasinda yanitlanmasi talep edilecek miilakat sorular1 genel olarak kigisel
rahatsizlik verecek herhangi bir ayrinti icermemektedir. Ancak, katilim sirasinda
sorulardan ya da herhangi bagka bir nedenden 6tiirii kendinizi rahatsiz hissederseniz
calismay1 istediginiz asamada yarida birakmakta serbestsiniz. Bu ¢alismaya
katildigimiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda daha ayrintili bilgi
almak isterseniz Hakan Oktay Aydinli ile iletisime  gegebilirsiniz

(e134064@metu.edu.tr).

Bu calismaya tamamen goniillii olarak katiliyorum ve istedigim zaman yarida kesip
¢ikabilecegimi biliyorum. Verdigim bilgilerin bilimsel amachi yayimlarda
kullanilmasmi kabul ediyorum. (Liitfen, formu doldurup imzaladiktan sonra

uygulayiciya geri veriniz).

Ad Soyad Tarih Imza
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E. Drilling Personnel Unsafe Acts Examples

1 Sondaj sahasi i¢erisindeki uyar1 levhalarini dikkate almamak

2 Sondaj kulesindeki sesli ikaz uyarilarini yanlis yorumlamak

3 Amirinizden izin almadan tehlikeli bir is yapmak

4 Calisma arkadaglarinizin hatasini gérmezden gelme

5 Tehlikeli oldugunu diislinseniz bile isinizi kaybetme kaygisi ile o
is1 yapmak

6 Glin i¢inde karsilastiginiz tehlikeli bir durumla alakali ,Bir sonraki
vardiyadaki is arkadasinizi uyarmayi unutmak

7 Var olan bir hastaliginizi/ ya da rahatsizliginiz1 isinizi kaybetme
korkusu ile saklamak

8 Sizin gorevinizle alakali olmayan bir ekipmani izinsiz olarak
kullanmak

9 Yiiksekte bir yerde ¢alisirken diigme Onleyici kemer takmamak

10 Kisisel koruyucu donanimlarini (Tulum, bot, baret) giymemek,
yaninda bulundurmamak

11 Tatbikat ve egitimlere bilerek katilmamak

12 Onceki vardiyadan gelen bir bilgiyi unuttugunuz igin kaza
gecirmek

13 Camur pompasi heniiz durmamisken elinizi i¢ine atip tamir etmeye
kalkmak

14 Yanici madde vardir uyari levhasi olan alanda sigara igmek

15 Kullanilan aletin rutin tamir ve bakimi zamaninda yapmayi
unutmak

16 Sondaj platformu tizerinde telefonla konusmak

17 Nakliye sirasinda ving 1ile yiik kaldirilirken yiikiin altindan
gegmek/durmak

18 Elektrik akiminin kontrol etmeden ise baslamak

19 Bir yiikii kaldirirken uygun olmayan baglanti ekipmanini kaldirma
aparati olarak kullanmak

20 Amirine bilgi vermeden problemi tek basina ¢c6zmeye caligmak

21 Vardiya arkadaginizin sesli ya da gorsel ikazin1 yanlis anlamak

22 Sondaj parametrelerindeki degerleri yanlis degerlendirmek

23 Calisma sirasinda yanlis bir noktada pozisyon alma

24 Takim halinde yapilmasi gereken islerde vardiya arkadasina
yardim etmemek

25 Camur tanklarinin lizerinde yiiriirken ayag takilmak

26 Ekipmanlarin montaji1 sirasinda elini yanliglikla sikistirmak

27 Dilini anlamadig1 yabanci personelin talimatlar1 yanlis uygulanmak

28 Farkinda olmadan yanlis diigmeye basmak / yanlis kolu ¢ekmek

29 Zaman baskisi ile daha hizli hareket edip dikkatsizce 1 yapmak

30 Yorgun hissetseniz bile daha fazla para kazanabilmek i¢in mesaiye
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kalmak

31 Is giivenligi egitimlerini ciddiye almamak

32 Agir bir yiikii yanlis bir sekilde kaldirdiginiz i¢in belinizi zorlamak

33 Gerekli tedbirin  alinmadigimi  diisiinseniz bile amirinizden
cekindiginiz i¢in uyarmamak

34 Kullandiginiz ekipmanlar1 is bitiminde yerine yerlestirmeyi
unutmak

35 Ekipmani amaci disinda kullanmak

36 Sondaj1 aksatmamak diisiincesiyle alet calisirken is bakim onarim
yapmaya kalkmak

37 Sondajda kullanilan terimleri anlayamadiginda amirine sormamak

38 Merdivenlerden ¢ikarken korkuluklardan tutmadigi igin takilip
diismek

39 Is saghg ve giivenligi egitimleri sirasinda anlamadiginiz bir
durumu sormaktan ¢ekinmek

40 Farkinda olmadan uygun olmayan bir ekipmanla is yapmak

41 Amirine ya da arkadasina haber vermeden gorev yerini terk etmek

42 Acil bir durumda talimatlarda yazilanlar1 yanlis uygulamak

43 Is arkadasmiza saka yapmak icin yanlis bilgilendirmek / yanls
yonlendirmek

44 Gerekli is glivenligi 6nlemleri alinmadan ise baglamak

45 Nakliye sirasinda araglarin kurala uygun sekilde yiikklenmemesi

46 Calisma sirasinda farkinda olmadan yiiksek basingli hatlarin
yaninda durmak

47 Is sagh@ ve giivenligi ekipmanlarinin saglamligini  kontrol
etmeden ¢alismak

48 Is arkadasini ¢alisma zamani igerisinde gereksiz yere muhabbete
tutarak dikkatini dagitmak

49 Is arkadasina pozisyonuna dikkat etmeden calismak

50 Kullandig1 ekipman/kimyasalin zararlarin1 bilmeden ¢alismak

51 Yerde calisan birisi varken kontrol etmeden kule platformundan

asaglya agir malzeme atmak
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F. Demographic Information Form

Liitfen, asagidaki sorular1 kendinize en uygun gelen cevabi segerek yanitlayiniz.

» Cinsiyetiniz:
» Yasiz:
» Gorev Bashiginiz (asagidaki listeden seciniz):

Sondaj Miidiiri I:l Saha Siipervizorii |:|
Kule Midiirii |:| Bas Sondor |:|
Makinist [] Sondor []
Sondor Yardimcisi |:| Derikmen |:|
Sondaj Is¢isi (Floorman) |:| Meydanct |:|
Elektrikei |:| Camur Miihendisi |:|
Camur Teknisyeni |:| Cimento Siipervizori |:|
Cimento Teknisyeni I:l Numuneci |:|
Kaynake1 |:| Diger (Belirtiniz) : ... |:|

» Sondaj isinde ne kadar siiredir ¢alisiyorsunuz?
» Vardiyali m1 ¢alistyorsunuz? Evet I:l Hayir |:|
» Giinlik ¢alisma siireniz nedir?........
» Sondaj Kulesinde hangi isleri yapiyorsunuz? (1’den fazla segenegi
isaretleyebilirsiniz)
o Makine elemanlarinin bakimi / onarimi
o Borularm birbirine baglanmasi
o Sondaj makinasinin kullanimi

o Tank temizligi
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o Casing indirme

o Casing boylarin1 6lgmek

o Ambari diizenlemek

o Gilinliik sondaj raporunu hazirlamak

o Sondaj i¢in gerekli materyallerin tedarikini saglamak

o Sondaj sivisin1 hazirlamak

o Camur parametrelerini kontrol etmek- test etmek

o Sondaj sahasinin elektrik isleri ile ilgilenmek

o Sondaj sahasinin ¢evre diizenlemesini yapmak

o Cimento operasyonlari i¢in gerekli kimyasallar1 karigtirmak
o Sondaj camuru hazirlamak i¢in gerekli kimyasallar1 karigtirmak
o Sondaj sahasinda kullanilan malzemeleri boyamak

o Manevralar sirasinda monkey board’da borular1 baglamak
o Kuyu kontrolii i¢in gerekli ekipmanlarin testini yapmak

o Sondaj parametrelerindeki degisiklikleri gzlemlemek

o Sondaj sahasinda bulunan ekipmanlarin kaynak islerini yapmak

» Asagidaki kisisel koruyucu donanimlardan hangisine sahipsiniz? (1’den fazla

secenegi isaretleyebilirsiniz)

o

o

o

Is kiyafeti

Baret

Is Eldiveni

Kislik 1s kiyafeti

Is Yagmurlugu

Celik uglu is botu

Kulaklik

Toz maskesi

Koruyucu gozliik

Kimyasala kars1 koruyucu kiyafet
Yiiksekten diisme riskine kars1 diisme tutucu

Kaynak gozligii
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o Kaynak eldiveni

o Kaynak yiiz siperligi

» Kisisel koruyucu donanimlarin ¢alismanizi olumsuz yonde etkiledigini
diisiiniiyor musunuz?
Evet I:l Hayir |:|
» Su an ¢alistiginiz firma tarafindan ise baslamadan Once Size is saglig1 ve
giivenligi egitimi verildi mi?
Evet |:| Hayir |:|
» Son 3 yil igerisinde tibbi rapor aldiginiz herhangi bir is kazas1 gecirdiniz mi?
Evet |:| Hayir |:|
» Son 3 yil iginde ¢alisma arkadaslarinizin gegirdigi kag tane is kazasina sahit
oldunuz?
» Son 3 yil iginde sondaj sahasi icerisinde nerelerde kaza/yaralanma/ramak
kala gecirdiniz?
o Kaule platformunda
o Monkey Board’da
o Pipe Racks (Eseklerde)
o Camur tanklarinda
o Waste Pit (atik havuzunda)
o Drawworks
o Ambarda
o Merdivenlerde
o Yasam barakalarinda
o Cellar Pit
o Jenerator/Kompresor alaninda
o Diger: ...
» Sondaj sahasinda gerceklesen bir kazada sizden bilgi istendiginde diiriistliikle

bildiklerinizi anlatir misiniz?

[] []

79



Evet Hayir

> Is yerinde yasanan herhangi bir tehlikeli durumunda ilk kimi
bilgilendirirsiniz?

» Kazalar sonucunda yapilan diizenlemelerin kazalarin tekrar yasanmasini

Onleyecegini diisiiniiyor musunuz?

Evet I:l Hayir I:l
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G. Unsafe Act Questionnaire for Drilling Personnel (USAQ)

ifadelerin sizin basimiza NE SIKLIKLA geldigini belirtmenizdir. Liitfen,
degerlendirmelerinizi sondaj sahasi icerisindeki durumunuzu esas alarak
sondaj isini yaptigimz son 1 yil boyunca kendi davramslarmmizdan ne
hatirhlyorsamiz onlar1 temel alarak yapimz. Degerlendirmelerinizi size gore
en dogru olan secenegi isaretleyerek belirtiniz. Eger okudugunuz ifadede
gecen durum yaptiginiz is ile ilgili degil ise “Uygun Degil”i isaretleyiniz. Her
bir soru icin cevap secenekleri (1 = Hicbir zaman; 2 = Nadiren; 3 = Bazen; 4 =
Oldukea Sik; 5 = Sik Sik; 6= Neredeyse her zaman, 7= Uygun Degil)

Degerlendirmeyi yaparken sondaj sahasi icerisindeki durumunuzu esas
aliniz.

Asagida verilen her bir madde icin sizden istenen, maddelerdeki

Sondaj sahasindaki uyari levhalarini dikkate almamak

Sondaj kulesindeki sesli ikaz uyarilarini yanlis yorumlamak

Amirimden izin almadan tehlikeli bir is yapmak

Calisma arkadaglarimin hatasin1 gormezden gelmek

Tehlikeli oldugunu diisiinsem bile isimi kaybetme kaygisi ile o isi yapmak

OO IWIN| -

Giin iginde karsilastigim tehlikeli bir durumla alakali bir sonraki vardiyadaki
is arkadasimi uyarmay1 unutmak

Var olan bir hastaligimi ya da rahatsizligimi isimi kaybetme korkusu ile
saklamak

Asil gorevimle alakali olmayan bir ekipmani kullanmam gerektiginde izin
almadan kullanmak

Yiiksekte bir yerde ¢alisirken diigme Onleyici kemer takmamak

10

Kisisel koruyucu donanimlari (6rn. Tulum, bot, baret) giymemek

11

Tatbikat ve egitimlere bilerek katilmamak

12

Onceki vardiyadan gelen bir bilgiyi unuttugum icin kaza gegirmek

13

Camur pompasi heniiz durmamisken elimi igine atip tamir etmeye kalkismak

14

Yanict madde vardir uyari levhasi olan alanda sigara igmek

15

Kullanilan aletin rutin tamir ve bakimin1 zamaninda yapmay1 unutmak

16

Sondaj platformu tizerinde telefonla konusmak

17

Nakliye sirasinda ving ile yiik kaldirilirken yiikiin altindan gegmek

18

Ise baslamadan 6nce elektrik akimini kontrol etmeyi unutmak

19

Bir yiikii kaldirirken uygun olmayan baglanti ekipmanini kaldirma aparati
olarak kullanmak

20

Amirime yonlendirmem gereken bir problemi tek bagima ¢6zmeye ¢aligmak
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21

Vardiya arkadasimin sesli ya da gorsel ikazini1 yanlis anlamak

22 | Sondaj parametrelerindeki degerleri yanlis degerlendirmek

23 | Calisma sirasinda farkinda olmadan yanlis bir noktada pozisyon almak

24 | Takim halinde yapilmasi gereken islerde vardiya arkadasima yardim
etmemek

25 | Camur tanklarinin iizerinde yiiriirken ayagi takilmak

26 | Ekipmanlarin montaj1 sirasinda elimi yanliglikla sikistirmak

27 | Sahada c¢alisirken o anda yapilan is ile ilgili durumu dogru
yorumlayamadigim igin yanlis bir noktada pozisyon almak

28 | Isimle ilgili bir ekipman kullanirken farkinda olmadan yanlis diigmeye
basmak / yanlis kolu ¢ekmek

29 | Zaman baskisi ile daha hizli hareket etmek icin yaptigim is ile ilgili gerekli
tiim 6nemli noktalar1 dikkate almamak

30 | Bazi 6nemli noktalara dikkat etmedigimi isimi yaptiktan sonra fark etmek

31 | Kaldirmam gereken agir bir yiikii, yanhs bir sekilde kaldirdigim igin
fiziksel bir problem yagsamak (6rn. belimi zorlamak)

32 | Is ile ilgili bir durumda gerekli tedbirin alinmadigini diisiinsem bile
herhangi bir uyarida bulunmamak

33 | Kullandigim ekipmanlari ig bitiminde yerine yerlestirmeyi unutmak

34 | Hangi amagcla kullanildigini bildigim bir ekipmani amaci1 disinda kullanmak

35 | Sondajda kullanilan terimleri anlayamadigimda amirime sormamak

36 | Merdivenlerden ¢ikarken korkuluklardan tutmadigim i¢in takilip diismek

37 |Is saghg ve giivenligi egitimleri sirasinda anlamadigim bir durumu
sormamak

38 | Farkinda olmadan uygun olmayan bir ekipmanla ig yapmak

39 | Amirime ya da arkadasima haber vermeden gorev yerini terk etmek

40 | Acil bir durumda talimatlarda yazilanlar1 farkinda olmadan yanlis
uygulamak

41 |Is arkadasimi isle ilgili bir konuda bilerek yanlis
bilgilendirmek/y6nlendirmek

42 | Gerekli i giivenligi onlemlerini almadan ige baglamak

43 | Nakliye sirasinda araglari kurala uygun sekilde yiikklememek

44 | Calisgma sirasinda farkinda olmadan yiiksek basingli hatlarin yaninda
durmak

45 | Ise baslamadan 6nce is saghigl ve giivenligi ekipmanlarinin saglamligini
kontrol etmeyi unutmak

46 | Calisma zaman igerisinde is arkadaslarimla sohbet ederek dikkatlerini
dagitmak

47 | Isimi yaparken ayn1 ortamda calistigim is arkadasimin ¢alisma pozisyonunu
dikkate almamak

48 | Kullandigim ekipmanin/kimyasalin zararlarin1 bilmeden ¢alismak

49 | Kontrol etmeden kule platformundan asagiya agir malzeme atmak
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Integrated Safety Climate Scale (ISCQ)

Asagida, calismakta oldugunuz is yerindeki iist yonetimin,
bagh bulundugunuz amirinizin ve ekip arkadaslarimizin is giivenligine
yonelik uygulamalan ile ilgili ifadeler bulunmaktadir. Is ortamimzin
olagan halini goz oniinde bulundurarak asagidaki maddeleri 7’li 6l¢cek
iizerinde derecelendiriniz. (1= Higbir zaman; 7 = Her zaman) Dogru ya
da yanhs cevap yoktur. Onemli olan maddeleri ictenlikle
yanitlamanizdir.

1 | Toplantilarda is giivenligi hakkinda tartismak ve ¢oziimler bulmak
icin yeterli firsat taninir

2 | Ust yonetim caliganlara giivenlikle ilgili konularda ¢ok miktarda
bilgi saglar

3 | Ust yonetim ¢alisanlarin is giivenligini gelistirmeye yonelik
fikirlerini dikkatle dinler

4 | Ust yonetim iiretim hiz1 ve planini belirlerken is giivenligini goz
Oniinde tutarlar

5 | Ust yonetim her boliimdeki is giivenligi seviyesini gelistirmeye
calisir

6 | Ust ydnetim galisanlarmin giivenlik egitimine cok miktarda zaman
ve para yatirimi yapar

7 | Ust yonetim bir kisiyi terfi ettirecegi zaman, o kisinin is giivenligi
konusunda nasil davrandigini géz 6niinde bulundurur

8 | Ust yonetim is giivenligi tehlikesi s6z konusu oldugunda sorunu
¢ozmek i¢in hemen harekete gecer

9 | Is yerindeki saglik ve giivenlikle alakali konularda ¢aliganlara da
danisilir

10 | Ust yonetim iiretim planinin gerisinde kalindiginda da giivenli
caligma konusunda katidir

11 | Calisanlar is yeri saghgr ve giivenligi konularinda kapsaml
egitimler alirlar

12 | Ust yonetim, is giivenligi personeline islerini yapabilmeleri igin
gerekli yetkiyi verir

13 | Amirim iretim planmin gerisinde kalindiginda da is gilivenligi
kurallar1 konusunda katidir

14 | Amirim is giivenliginin nasil gelistirilebilecegini bizimle tartigir

15 | Amirim giivenli ¢alisilmasi gerektigini, buna ihtiya¢ duydugunu
diisiindiigii ¢alisanlara hatirlatir

16 | Amirim problemleri ortaya c¢ikmadan oOnce fark etmeyi
O6grenmemiz i¢in zaman ayirir

17 | Amirim is giivenliine dikkat eden ¢alisanlar1 s6zlii olarak Gver
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18 | Amirim isimizi giivenli bir sekilde yapmamiz i¢in gerekli tim
ekipmana sahip oldugumuzdan emin olur

19 | Amirim rahat olmasalar da koruyucu ekipmanlarimizi giymemiz
konusunda 1srar eder

20 | Amirim yoruldugumuz veya stresli oldugumuz zamanlarda gilivenli
caligmayi siirdiirmemiz konusunda kat1 davranir

21 | Amirim sadece en 6nemli olanlarina degil, tiim is giivenligi kurallarina
uydugumuzdan emin olur

22 | Amirim hepimizin is giivenligi kurallarina uyup uymadigimizi denetler

23 | Ekip arkadaslarim baski altinda calistigimizda is giivenligine 6nem
VErIr.

24 | Ekip arkadaglarim vardiya bitiminde hepimiz eve donmek isterken bile
is giivenligi konusunda katidir

25 | Ekip arkadaglarim gilivenli c¢alisilmast gerektigini, buna ihtiyag
duydugunu diisiindiikleri ¢alisanlara hatirlatir.

26 | Ekip arkadaslarim gerektiginde diger ekip tyelerinin giivenli
davranmasi konusunda agiklamalarda bulunur

27 | Ekip arkadaslarim calisma haftas1 boyunca is gilivenligi konularinda
konusmay siirdiiriir

28 | Ekip arkadaslarim, diger ekip iiyelerinin problemler ortaya ¢ikmadan
once fark etmeyi 6grenmeleri i¢in zaman ayirir

29 | Ekip arkadaslarim diger ekip iiyelerinin is gilivenligi i¢in gerekli tim
ekipmana sahip oldugundan emin olur

30 | Ekip arkadaglarim yoruldugumuz veya stresli oldugumuz zamanlarda
da giivenli ¢aligmayi slirdliirme konusunda dikkatli davranir

31 | Ekip arkadaglarim isteki tehlikeler konusunda benimle konugur

32 | Ekip arkadaglarim diger ekip iiyelerine rahat olmasalar da koruyucu
ekipmanlar1 giymeleri gerektigini hatirlatir

33 | Ekip arkadaslarim diger ekip liyelerinin i giivenligi kurallarina uymasi
konusuna dikkat eder

34 | Ekip arkadaslarim tiretim planinin gerisinde kalindiginda ve amirimiz

is giivenligini onemsemediginde giivenli calisma konusunda kararli
davranir
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I. Turkish Summary / Tiirk¢e Ozet

Endiistriyel alanlarda, operasyonlar ve tlretimler igin ¢esitli karmasik sistemler
kullanilir. Sistemler kazalarin ana faktorleri olarak gosterilmektedir (Heber,
Enoksen, & Bjerkebak, 2008). Risk, olasilik ve zararin siddetinin birlesimi olarak
tanimlanabilir. Bu karmasik sistemler, diger kiigiik sistemlere oranla daha yiiksek
risk icerdigi icin kazalarin olma olasiligt ve siddetini arttirir (Tabibzadeh &

Meshkati, 2014).

Basta acik deniz ve derin sondaj olmak iizere petrol ve gaz sondaji, biiyilik
kazalarin yasanabilecegi yiiksek riskli bir endiistri olarak nitelendirilmektedir.
Sondaj operasyonlarin1 riskli yapan faktorler, yiliksek calisma basinglart ve
sicakliklar, sismik belirsizlikler, sert kayaclar ve muhafaza borularinin dizaynindaki
karmasiklik olarak smiflandirilabilir (Skogdalen & Vinnem, 2012). Petrol ve gaz
endiistrisinde, iiretim, sondaj, rafineri ve boru hatti gibi alt boliimler bulunmaktadir.
Sondaj, petrol ve gaz endiistrisindeki risk ve tehlikeler agisindan diger boliimlerden
farklidir. Sondaj, petrol ve gaz endiistrisindeki diger boliimler arasinda en yiiksek
yaralanma oranina sahiptir. Sondaj ¢aligmalari , yonetilmesi gii¢ olan sayisiz risklere
sahiptir (Quanmin, Hong, & Jianchun, 2011). Petrol ve gaz sondajlarinda, 6zellikle
de agik deniz ve derin sulardaki yiiksek risklerin varligi ile kaza ihtimali artmaktadir.
Piper Alpha platformu (1988'de Kuzey Denizi), Ranger |1 Mobile sondaj platformu
(1979'da Meksika Korfezi), Petrobras P-36 iiretim platformu (2001'de Brezilya) ve
Deepwater Horizon (DWH) arama platformu (2010'da Meksika Korfezi) gibi agik

deniz platformlarinda daha 6nce bir¢ok kaza ve patlama meydana geldi.

Istatistiklerden de anlasildig1 {izere sondaj, petrol ve gaz endiistrisindeki diger
alanlardan ciddi risk ve yaralanma oranlar1 agisindan ayrilir. Ornek olarak, 2008
yilinda petrol ve gaz cikarma endiistrisinde calisan 120 kisi oliimciil sekilde
yaralandi. Bu yaralanmalarin ana nedenleri nakliye (% 41), malzeme ve ekipmanla
temas (% 25), yangin ve patlama (% 15) olarak belirtildi (Allison, 2013).Amerika’da

kaza ya da yaralanma sonucu isinden uzak kalma /ise gidememe durumu sondaj
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calisanlarinda yilda 30 giindiir ve bu say1 diger sektor ortalamasindan 23 giin daha
fazladir. Bu fark, s6z konusu is alami i¢in potansiyel yaralanmalarin ciddiyetini
ortaya koymak i¢in 6nemlidir (BLS, 2010). 2003'ten 2008'e kadar olan dénemde,
Amerika Birlesik Devletleri'ndeki kara ve denizdeki petrol ve gaz ¢ikarma
endistrisinde ¢alisan 648 kisi 6ldii. Bu olaylarin ve kazalarin ¢ogunlugu karadaki
sondaj sahalarinda meydana geldi. Ortalama 6liim orani, yilda 100.000 ¢alisan
basina 29,1di.(Centers for Disease Control National Institute for Occupational Safety
and Health (CDC), 2012).

Petrol ve dogal gaz sektorii insan giiciiniin en yogun olarak kullanildigi
sektorlerden biridir. Son donemde yapilan literatiir ¢aligmalari, insan faktoriinii bu
sektorde is glivenligi icin kritik faktor olarak vurgulanmistir. Diinyadaki petrol ve
gaz sondajlarindaki tim olaylarin% 80'inden fazlasi insan faktorlerinden
kaynaklanmaktadir (Peterson, Murtha, & Roberts, 1995). Cin'de yapilan bir
arastirmaya gore, 1970-2006 yillar1 arasinda, bireysel ihlal ve zayif yonetimden
olusan insan faktorlerine bagli olarak 59 adet patlama meydana gelmistir ve bu oran
diinya ortalamasinin iizerindedir (Hong, Kai, & Hong, 2010). Son yillarda ¢alisma
ortaminda insan faktOriinii esas alan diizenlemeler yapilmistir. Bu diizenlemeler
yaralanmalarin azaltilmas1 ya da dnlenmesi konusunda kritik gelismeler saglamistir

(Schneider et al., 2013).

Gegtigimiz yillarda is giivenligi caligmalari, sondaj endiistrisinde insan
faktoriiniin nemine odaklanmisti. Insan ihtiyacinin daha iyi anlasilmasi durumunda
sektor i¢in daha iyi giivenlik ¢oziimleri saglamasi beklenmektedir. Bu alanda
yasanan istatistiksel bulgular ve Oliimciil kazalar g6z Oniine alindiginda, riskleri
ortadan kaldirmak ve sondaj faaliyetlerinde onlem almak i¢in insan faktorlerini
Ol¢mek ve degerlendirmek, yeni bir yontem gelistirmek ¢ok onemlidir (Quanmin,

Hong, & Jianchun, 2011).

Sondajin amaci yerin metrelerce altindaki petrol ve dogal gaz yataklarina

ulagmaktir. Sondaj yapmak i¢in sondaj kulesi kullanilir (Bommer, 2008). Basit bir
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sondaj kulesi kaldirma tinitesi (6r: ving), gli¢ aktarim {initesi, jeneratdr, pompalar,

tanklar ve diger agir ekipmanlardan olusur.

Sondaj, ¢esitli gorevlerin adim adim yerine getirilmesi gereken karmagik bir
stirectir. Kule ekipmanlarinin sahaya ulasmasinin ardindan kule montaji yapilir
(Allison, 2013). Kule montajinin ardindan kule ekipmanlar1 gamur pompalari, camur
tanklar1 ve jeneratdrlerin montaji yapilarak borular ve borularin {izerine

yerlestirildigi boru destekleri yerlestirilir (Allison, 2013).

Petrol ve gaz endiistrisinde yaygin olarak kullanilan iki tip sondaj yontemi
vardir. Tk ydntem, bir agir matkab: yiizeye kaldirma ve ¢ikarma ilkesine dayanan ve
yeryiiziinde bir delik olusturan perkiisyon sondajidir. Bu yontem temel olarak s1g ve
hafif formasyonlar igin kullanilir. Ikinci ve en ¢ok kullanilan sondaj yontemi ise
doner sondaj olarak bilinir. Kesici dislere sahip sondaj matkabi {izerine uygulanan
kuvvet ve matkabin dondiiriilmesi ile matkap zeminden formasyonlar1 kesmeye
baslar. Bu yontem kullanilarak yiiksek basing bdlgelere ulasilabilir ve daha derin
kuyular delinebilir (Onwukwe & Nwakaudu, 2012).

Sondaj ¢ok zor ve stirekli bir istir. Hava sartlarindan bagimsiz olarak 7 giin
24 saat devam eder (Bommer, 2008). Operator sirketler, sondaj miiteahhitleri, servis
ve tedarik sirketleri gibi sondaj isleri icin birbirleriyle isbirligi yapan bir¢ok sirket
vardir ve bu isbirligi sondaji olduk¢a karmagsik bir gorev haline getirir (Bommer,
2008). Operator sirket sondaj isinin asil sahibidir. Sondaj alanindaki aktiviteler,
operator sirketin sondaj sahasindaki temsilcisi tarafindan yonetilir (Bommer, 2008).
Bircok insan, insan kaynakli kaza risklerini artiran bir sondaj alaninda c¢esitli
noktalarda isbirligi yapmak icin gorevlendirilmistir. Is saghig1 ve giivenligi siirecinde
her birinin Onlem alma ve kurallara uyma konusundaki sorumluluklarinin

belirlenmesi hususunda personelin belirli gérevlerini anlamak énemlidir.

Sondaj ¢alisganinin kapsamli bir tanimi vardir ve is gorevleri sadece sondaj
operasyonlarini planlamakla kalmaz, ayn1 zamanda tiim siireci saha kosullarinda da

yiiriitmeyi igerir (Converse, Cannon-Bowers, & Salas, 1993). Sondaj kulesinde
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calisan insan grubu sondaj ekibi olarak tanimlanir. Sondaj ekibi kuyu kazma islemi

sirasinda ekipmanlar1 kullanarak ve kuyuyu iiretime hazir hale getirmeye calisir
(Allison, 2013).

Sondaj ekibinin sondaj sektoriine 6zel is invanlar1 vardir. Sondaj ekibinin ig
unvanlar1 temel olarak su sekilde siniflandirilir: Meydanci, Sondaj is¢isi, Derikmen,
Sondor, Bas Sondor, Kule miidiirii, Sondaj Siipervizéri ve servis sirketi
elemanlari(6r: ¢amur siipervizorii, yonlii sondajci, ¢imento siipervizorii ve ¢imento
teknisyeni vb.) (Blackley, Retzer, Hubler, Hill, & Laney, 2014).Yiiklenici firmanin
tanimina gore sondaj personelinin en iist kademesindeki calisan kule miidiirii ya da
bas sondor olarak tanimlanabilir. Sonddr, derikmen ve sondaj is¢isi diger yardimci

personeldir (Bommer, 2008).

Kule miidiirii ya da kule sorumlusunun asil gérevi sondaj operasyonlarini
yonetmek, kule personeline gézetmenlik yapmak, ¢alismalarini denetlemek ve bagl
oldugu operator firma temsilcisi ile ortak c¢alisarak iki sirket arasinda koprii gorevi
olusturmaktir. Bas sondor kulede galisan personeli yonetip operasyonlari sorunsuz
tamamlamalarin1 saglar. Sonddrler kule miidiiriine bagh olarak c¢alisirlar ve kendi
ekiplerindeki personelden sorumludurlar. Bunun yaninda, sondoérler sondaj kulesi
tizerindeki sondor konsolu vasitasiyla sondaj operasyonunu yonetirler. Derikmenler
manevra islemleri sirasinda sondaj borularini monkey board iizerinden alip diger
personelin borulari baglayabilecegi konuma getirir, ¢amur tanklarinin ve diger
ekipmanlarinin bakimindan sorumludur ve camur parametrelerini kontrol eder.
Sondaj iscilerinin temel gorevleri ise manevra sirasinda borularin anahtarlarla
birbirine baglanmasi /sokiilmesi, sondaj ekipmanlarinin bakimlarinin yapilmasi
suretiyle 1yl durumda kalmalarin1 saglamaktir. Hem karada hem de denizde yapilan
sondaj operasyonlarinda sondaj ekibi kuleyi calistirmak i¢in temel unsurdur
(Bommer, 2008). Ozellikle arama kuyular i¢in sondaj islemleri sirasinda birgok
belirsizlik ve beklenmeyen durum meydana gelir. Bunlarin yaninda sondaj ekipleri
zaman baskis1 altinda ve kaza riski altinda da ¢alisirlar (Converse, Cannon-Bowers,

& Salas, 1993). Sondaj ekibinin giivenli operasyonlar yapabilmesi i¢in hem teknik
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hem de bireysel yetkinliklerin iist diizeyde olmasi beklenmektedir. (Society of
Petroleum Engineers (SPE), 2014). Teknik personel (6rnegin sondaj ekibi, bakim,
insaat ve mekanik), idari personel, liretim ve catering personelinden is giiveligi
acisindan daha yiiksek risk tasir. Operator personeli, yliklenici personelden daha
diisiik risk tasir (Rundmo, 1994).

2012'de Calisma Istatistikleri Biirosu (BLS), 6liim oranma iliskin bir rapor
sundu. Bu rapora gore, her 100.000 is¢i icin 3,2 Oliim olan sondaj 6liim orani
Amerika Birlesik Devletleri'ndeki tiim sektorlerden 7,6 kat daha yiiksekti.

Eckhardt'a (2001) gore, giivensiz davraniglar (insan faktorleri) ve giivensiz
kosullar igyeri kazalarinin ¢ogunlugunun nedenlerini agiklayan iki 6nemli faktordiir.
Buna gore, sondaj sahasi kosullar1 ve sondaj ekibi, kaza sikligindaki artislar ve
sondaj alanindaki objektif risk i¢in ana faktdrlerdir (Rundmo, 1990). Sondaj
operasyonlarindaki bagslica tehlikeler; kimyasal tehlikeler (6r: toksik, asindirici,
kanserojenler, asfiksiatlar, tahris edici ve hassaslastirict maddeler gibi sondaj gamur
kimyasallar1), fiziksel tehlikeler ( or: giiriiltl, titresim, radyasyonlar ve yliksek
sicaklik), biyolojik tehlikeler (or: virilis, parazitler ve bakteriler), ergonomik
tehlikeler (6r: elin kullanildigr isler, tekrarlanan hareketler ve durus bozukluklari) ve
psikososyal tehlikeler (6r: asir1 ¢alisma, zorlu ¢alisma saatleri, izole edilmis bolgeler
ve siddet) olarak siniflandirilabilir (Chauhan, 2014). Bunlara ek olarak, kule montaji
ve santiye kurulumu; vingler, asili yiikler, hareketli ekipmanlar, diisme ihtimali olan
malzemeler, kamyonlar ve forkliftler gibi hacimli ekipmanlarin ¢arpmasina neden
olabilecek bazi potansiyel risklere sahiptir (Allison, 2013).

Ozetle, giivensiz kosullar kazalarm / olaylarin neredeyse % 20'sinden
sorumluyken kazalarin / olaylarin% 80'inden fazlasi giivensiz davraniglarin
sonucunda meydana gelmektedir (Choudhry et al., 2007).

Gegmiste, kazalar teknolojik eksikliklerin sonucu olarak kabul edilirken,
insanin kazalar lizerindeki etkileri géz ard1 edilmistir. Giivenli teknolojik sistemlerin
gelisimden bu yana kaza nedenleri i¢in insan hatasi kavrami arastirlmistir. Kaza
nedenlerinin arastirilmas1 dort gelisim donemine dayanmaktadir (Gordon, Flin,

Mearns, & Fleming, 1996). Ilk dénem teknolojik gelismelerle basladi ve teknolojik
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hatalarin bir sonucu olarak kazalarin nedenleri cogunlukla agiklandi. Ikinci
donemde, 1920'lerde, insanin kazalara katkis1 tUzerinde duruldu. Giivensiz
davranislarla dogrudan bir iliski kuruldu. Ugiincii asamada, insanlarin bu sekilde
hareket etme teorisi, kazalarin arkasindaki mekanizmay1 analiz etmek igin eylemden
daha Onemli hale geldi. Son donemde, yonetimin kazalar iizerindeki etkileri,
yonetimin is yerlerinde ¢alisanlar icin giivenli kosullar yaratip yaratmayacagini
anlamaya odaklandi (Wagenaar, Souverijn, & Hudson, 1993).

Teknolojik gelismeler ve buna bagli olarak teknolojiye dayali hatalarin
azaltilmasmin ardindan insanlarin kazalarin olusumuna olan katkisi belirgin olarak
ortaya ¢ikt1. Farkli sektorlerden elde edilen istatistikler kazalarin% 80-90'inin insan
hatasindan kaynaklandigin1 gosterdi (Brehmer, 1993). Cernobil, Three Mile Island
ve Piper Alpha kazalarinin kok nedeninde insan faktér on plana ¢ikar. Bu kazalar,
kazalar iizerinde insan katkisinin derecesini anlamak icin psikologlar, giivenilirlik
mihendisleri ve insan faktdrii uzmanlar tarafindan detayli olarak incelenmistir
(Kletz, 1994). Bu tiir insan kaynakli kazalardan elde edilen veriler, hatalar ve ihlaller
tizerine farkli bir diisiinme mekanizmasimin gerekliligini vurgulayan bir gerceve
sundu (Reason, Manstead, Stradling, Baxter, & Campbell, 1990).

Insan hatas1, giivensiz davrams taniminda ilk sirada yer almalidir. Stranks
(2000) 'e gore, gilivensiz davranislar, bir i yaparken normal giivenli yoldan sapma
nedeniyle kaza olma olasiliginin artmasi olarak tanimlanmaktadir. Her ne kadar
literatiirde giivensiz davraniglar1 tanimlamak ig¢in sayisiz taksonomi Onerilmis olsa
da, Norman'in (1981) hata siniflandirmasi, Rasmussen'in (1983) hata siniflandirmasi
(beceri, kural ve bilgi) ve Reason’mn (1991) siniflamasi (kaymalar, unutkanliklar,
hatalar ve ihlaller) ¢ogunlukla kullanilmistir. Reason’a gore gilivensiz davranislar,
niyetlenilen davraniglar ve niyetlenilmeyen davranislar olarak ikiye ayrilir.
Niyetlenilmeyen davraniglar kayma ve unutkanlik olarak ikiye ayrilir. Kaymalar
niyetlenilen ama dikkat eksiklii sonucu olusan davraniglar olarak tespit edilirler.
Unutkanlik hafiza ile ilgili eksikliklerden kaynaklanmaktadir. Niyetlenilen
davraniglar da hata ve ihlal diye siniflandirilir. Hatalar, karar alma siireclerinde

kurala dayal1 ve bilgiye dayali hatalar1 igerir. Bir eylem sirasinda uygunsuz bir kural
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izlendiginde, kurallara dayali hatalar ortaya cikar. Bilgiye dayali hatalar, nasil
davranilacag hakkinda yetersiz bir bilgi oldugunda ortaya ¢ikar. Oziinde, hatalar iyi
amaglarla baslayan ancak istenmeyen sonuglara yol acan eylemlerdir. ihlallerin
aksine kaymalar, unutkanliklar ve hatalar kasit olmadan yapilan davraniglardir. Bu
yiizden, bu ii¢ii hata olarak kabul edilir. Ornek olarak, sag kol yerine sol kolu
cekmek bir kaymadir. Girtltilii ortamlarda kulak tikaci kullanmayi unutmak
unutkanlhifa bir 6rnek olabilir. Bilginin yanlis yorumlanmasi bir hata 6rnegidir.
Forklift siiriicli ehliyeti olmayan birisinin forklifti siirmesi bir ihlaldir.

Insanlarin kazalara katkisi1 incelenirken hatalar ve ihlaller arasindaki farkin
dikkate alinmasi gerektigi One suirlilmiistiir. Hatalar ve ihlaller anormal davranis
bigimleri olmasina ragmen, rehabilitasyon ydntemi onlar i¢in ayn1 degildir. ihlallerin
nedeni sosyal ve motivasyonel terimlerle agiklanabilir. Bu terimler kurallar, normlar,
prosediirler olarak tanimlanabilir. Ote yandan insan ozelliklerinin veri islemesi
sayesinde hatalar giderilebilir.

Lord Cullen’in Piper Alpha kazas1 sorusturmasi, ingiltere’deki petrol ve gaz
endiistrisi i¢in insan ve organizasyon Ogelerinin denizlerdeki petrol ve gaz
faaliyetlerinin giivenligi iizerindeki katkisini anlamak a¢isindan bir kilometre tasidir.
Piper Alpha, Kuzey Denizi'nin Ingiliz Sektdriinde dev bir petrol platformuydu.
Platform Occidental Petroleum tarafindan isletildi. Kaza gerceklestiginde 228
calisan bu platform iizerinde ¢alistyordu. Piper Alpha Platformu patlamasi sonucu
167 kisi hayatim1 kaybetti (Pate-Cornell, 1993). Petrol ve gaz endiistrisi sirketleri,
Piper Alpha ve diger kazalarin sonuglarindan sonra sorunu ¢ozmeye ve olay / kaza
oranini diisiirmeye daha fazla 6nem verdi. Turner ve Pidgeon'a (1997) gore, bir dizi
insan hatas1 ve Orgiitsel durum, tim endistrilerdeki kazalarin ¢ogu igin ana
faktordiir. Bu feci kazadan sonra, saglik ve giivenlik konularin1 gelistirmek, hata ve
olay sayisini azaltmak icin petrol ve gaz endiistrisinde bazi olumlu uygulamalar
yapildi. Ornegin 1987-2003 arasinda, ¢ok uluslu bir sirket isten uzak kalma oranini
200000 saat bazinda 1,55 ten 0.10 a diisiirdii (BP plc., 2004).

Bazi onlemler alinmasina ragmen, Meksika Korfezi'nde bir bagka feci olay

olan Macondo patlamasi oldu. Sondaj platformunun adi Deepwater Horizon idi.
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Platformun 256 feet genisliginde ve 396 feet uzunlugundaydi. Deepwater Horizon'un
sondaj kapasitesi 8000 feet idi (Macondo Prospect, 2010). Sondaj platformunun
sahibi Transocean firmasiydi ve giinliik olarak 533.000 $ a British Petroleum (BP)
tarafindan kiralandi. BP’nin hedefi, BP’nin lisans alanindaki Macondo Prospect’te
bir aragtirma kuyusu agmakti (Committee on Transportation and Infrastructure Staff,
2010). Sondaj islemlerinin bazilar1 Halliburton ve Cameron gibi {igiincii parti
sirketler tarafindan gergeklestirildi. Cimento operasyonu Halliburton tarafindan
yapild1 ve Patlama Onleyicileri (BOP) Cameron firmasi iiretti (Probert, 2010).
Macondo patlamasinda 11 kisi hayatin1 kaybetti. Petrol tarihindeki en biiyiik petrol
sizintis1 olarak kabul edilir. Projenin tiim asamalarinda “kick” baglangicindan kuyu
patlamasina kadar cesitli insan hatalar1 bir araya geldi. Yapilan arastirmalar
sonucunda, sinyallerin hatali yorumlanmasi, gilivenlik sistemlerine uygun olmayan
degisiklikler, sondaj camuru sirkiilasyonu gibi Amerikan Petrol Enstitiisii tarafindan
tavsiye edilen 75 maddeden 25inde insan hatasi tespit edildi. Bu hatalar 8 ana gruba
ayrildi. Bunlar, dizayn, bakim/test, prosediirler, egitim, karar alma, organizasyon,
risk algilama ve iletisimdir (Smith, Kincannon, Lehnert, Wang, & Larrafaga,
2013).Sondaj islemi sirasinda birlesen bu hatalar dizisi aslinda onlenebilir olan
Macondo kuyusu i¢in feci bir patlamaya neden oldu (Smith, Kincannon, Lehnert,
Wang, & Larrafiaga, 2013).

1980'lere kadar organizasyonlar performans ve giivenlik konusundaki yapisal
ve teknik Ozellikleri bakimindan degerlendirildi. Biiylik is kazalarinin meydana
gelmesinden sonra, odak noktasi igyerinin teknik 6zelliklerine ve insan faktoriine
kaydirildi (Gravan & O’Brian, 2000). Teknoloji ve kurumsal (6rgiitsel) giivenlik, bu
kazalarin kok nedenlerinin arastirilmasindan bu yana ¢ok daha fazla dikkat cekmistir
(Pidgeon & O’Leary, 2000).

Orgiitsel faktdrlerin  emniyet konularinda &nemi 1970 lerden beri
vurgulanmaktadir (e.g., Powell et al., 1971). 26 Nisan 1986'da meydana gelen
Cernobil niikleer patlamasi diinyadaki en feci kazalardan biri olarak kabul edildi.
Ukrayna Sovyet Sosyalist Cumhuriyeti'nin kuzeyindeki enerjiz santralinde 4 No'lu

niikleer reaktorde patlama meydana geldi. Cernobil patlamasi sonucunda cevreye
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radyoaktif maddeler yayildi (Burgherr & Hirschberg, 2008). Cernobil kazasi, niikleer
enerji endiistrisi i¢in orgiitsel kiiltliriin 6nemini kavramak i¢in bir doniim noktasiydi
(IAEA, 1986). Operator firmalar, giivenlik kiltiirlerini kendi santrallerinde
degerlendirmek icin tesvik edildi (ACSNI, 1993; IAEA, 1991). Endiistriyel
giivenlikteki orgiitsel faktorler kavrami ve bu konunun gelisim asamalar1 Hale ve
Hoven (1998) tarafindan ii¢ asamada tanimlanmistir. {1k asama makine ve ekipmanin
teknik gelisimi, ikinci asama ise alim, egitim vb. insan faktdrleri, iiglincii asama ise
emniyet icin organizasyon kosullar1 gibi yonetim sistemleriydi. Orgiitsel kosullart
tanimlamak i¢in aragtirmacilar tarafindan iki kavram aragtirilmistir. Bu iki kavram
giivenlik kiiltliri ve giivenlik iklimi olarak tanimlanmaktadir.

Giivenlik kiiltiirli ve giivenlik iklimi kavramlari, onceki orgiitsel faktor
calismalarinin bazilarinda birbirlerinin yerine kullanilmistir. Her ne kadar bu
kavramlar birbirleriyle iliskili olsalar da, ayr1 ayr1 degerlendirilmelidirler. Giivenlik
iklimi, genellikle ¢alisanlarin risk ve emniyet konusundaki algilarini, tutumlarini ve
inanglarin1 anlamak icin Olgeklerle Olgiiliir. Ayni zamanda mevcut giivenlik
durumunun “anlik goriintiisii” olarak tanimlanir. Giivenlik kiiltiirii, giivenlik iklimi
ile karsilagtirildiginda nispeten daha genis bir terimdir. Toplumsal kiiltliriin temel
degerlerinin, normlarinin, varsayimlarinin ve beklentilerinin bir yansimasidir
(Mearns & Flin, 1999). Glick'e (1985) gore, iki kavramin kdkenleri birbirinden
farkliydi. Giivenlik kiiltiirii sosyoloji ve antropolojiden kdkenli iken, glivenlik iklimi
sosyal psikoloji temellidir. Iklim bir olay ya da durumun &rgiitsel inang, duygular ve
davranislarla ilgisidir. Daha kirilgan ve kolaylikla manipiile edilebilir. Kiiltiir ise
aksine daha karmasik bir yapidadir ve manipiilasyona kars1 direnglidir (Denison,
1996). Iklim, giivenlik kiiltiiriiniin belirli bir zamanda gegici olarak yansitilmasi
olarak da tanimlanabilir (Cox & Cheyne, 1999). Giivenlik kiiltiirii ve glivenlik iklimi
arasindaki benzerlik, kisilik ve ruh hali ile de aciklanabilir. Glivenlik kiiltiirii, kisilik
ozelliklerine daha fazla 6nem verirken, giivenlik iklimi, ruh halinin daha durum
benzeri 6zelliklerini temsil eder (Cox and Flin, 1998). Onceki calismalarda, bu iki
kavram olduk¢a uzun zamandir birbirlerinin yerine kullanilmistir ve bu sayede

giivenlik uygulayicilar1 ve aragtirmacilar arasinda karisiklik ve yanlis yorumlamalar
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ortaya ¢ikmigtir. Her ne kadar kiiltiir ve iklim arasindaki ayrim, kavramlarin dogast,
gecerliligi ve uygulanabilirligi acisindan hala belirsiz olsa da, giivenlik kiiltiiriiniin
bir dizi sektorde gilivenlik performansini artirmak ig¢in kilit bir faktér oldugu
varsayllmistir. Ornegin, Niikleer Enerji Ajansi, Cernobil kazas1 meydana geldikten
sonra giivenlik kiiltiiriine yogunlasmistir ve kazanin nedenlerini agiklamak igin
giivenlik kiiltiirii konusunda ¢ok sayida calisma yapilmistir (Mearns & Flin, 1999).
Cox ve Cox'a (1996) gore, degerleri, inanglari, tutumlari, sosyal
aligkanliklar1, kurallari, uygulamalari, yetkinlikleri ve davranmislar igeren glivenlik
kiiltiirii, bilimsel ¢alismalarda teorik kullanim i¢in ¢ok genistir. Bu arglimana bagh
olarak giivenlik kiiltlirli aragtirmalari, emniyet ortamina tekabiil eden, kavramin
belirli bir parcasi olarak tehlikeli is ortamindaki kisisel tutumlarin ve uygulamalarin

degerlendirilmesine odaklanmaya baslamistir (Pidgeon, 1995).

Giivenlik iklimi terminolojisi ilk olarak Zohar (1980) tarafindan tanitildi.
Giivenlik iklimi veya orgiitsel iklim tanimi, Orgiit politikalari, prosediirleri ve
uygulamalari gibi giivenlikle ilgili belgelere sahip toplumdaki bireyler arasinda toplu
algilar olarak agiklanabilir. Bir giivenlik ortam1 olusturmak i¢in, bireylerin belirli bir
calisma ortamina yonelik algilarinin kesisme noktalarini belirlemek ¢ok 6nemlidir.
Calisanlarin giivenlik konularinda daha benzer bakis agilar1 bulundugundan, 6rgiitsel
bir giivenlik ortam1 olusturma olasilig1 artar (James, James, & Ashe, 1990). Sirketin
yiiksek veya diisiik kaza oranlarinin, yonetimin giivenligi, c¢alisanlarin egitimi ve
orgiitsel iklim sorunu konusundaki {i¢ faktorii tanimlamak icin iyi gostergeler oldugu

gozlenmektedir. (Diaz & Cabrera, 1997).

Barling ve Frone (2004) 'e gore giivenlik iklimi, glivenli davranis tizerinde
etkisi olan ¢aligma ortamu alt gruplarindan biri olarak tanimlanmaktadir. Denetim ve
is tasarimi1 da oOnciil olarak tanimlanir ve orgiitsel faktor altinda gruplandirilir.
Barling ve Frone (2004), giivenlik iklimini ¢alisanlarin giivenli davranislariin Kkilit
unsurlarindan biri olarak gormeyi onerdi; Kritik tehlikeler, yiiksek giivenilirlikteki
endistrilerde nadiren gosterilmesine ragmen, operator sirketleri ve onlarin

diizenleyicileri tarafindan giivenlik degerlendirmelerine biiylik 6nem verilmektedir
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(Flin, Mearns, O'Connor, & Bryden, 2000). insanlar giivenlik dl¢iimleri hakkinda
farkli goriislere sahip oldu. Kayip zamanh yaralanma (LTI), kaza oranlar1 ve olay
gibi oOnceki verileri incelemek yerine, giivenlik iklimi Ol¢iimii ve giivenlik
denetimleri dikkate alinmistir. Bu yontem geleneksel geri bildirim yonteminden
farklidir ve ileri bildirim olarak adlandirilmistir. Olgiilen bu veriler kullanilarak
sistem arizalarindan 6nce giivenlik 6nlemleri 6nerilebilir (Falbruch & Wilpert, 1999;
Flin, 1998).

Son yillarda, farkli alanlarda giivenli davranis ve giivenlik iklimi arasindaki
iliskiyi gdstermek icin gesitli ¢alismalar yapilmistir. Ornek olarak, Oz, Ozkan ve
Lajunen (2013), giivenlik ortaminin profesyonel siiriicii davraniglar1 iizerindeki
etkisine bakilmistir. Ayrica Lee ve Park (2019), giivenlik ikliminin Hava Trafik
Kontrolorlerinin giivenli davranisi iizerindeki etkisi lizerine ¢alismistir. Bunlara ek
olarak, Kvalheim ve Dahl (2016), petrol ve gaz endiistrisindeki emniyet uyumu ve

emniyet iklimi {izerinde ¢alisilmistir.

Petrol ve gaz endiistrisinde, giivenlik ikliminin kazalar iizerindeki etkisini
gosteren bazi caligmalar bulunmaktadir. 1990l yillarda, Piper Alpha kazasi, saglik
ve giivenlik konularinda ydnetim sistemlerini gelistirmek amaciyla Ingiltere'deki
bircok petrol ve gaz sirketi i¢in kesinlikle bir kilometre tasi olarak tanimlandi
(Alexander ve digerleri, 1994; Flin ve digerleri, 1996; Cox ve digerleri). Bu kazayla
ilgili aragtirmalar Lord Cullen (1990) tarafindan bildirildi, kurum kiiltiiriiniin
giivenligi belirlemedeki 6nemini belirtti. Rundmo’nun (1992, 1994) acik deniz petrol
platformlarindaki personel ile yapilan sonraki ¢alismalar, gilivenlik iklimi
gostergelerinin ¢alisanlarin giivensiz eylemlere yonelik algilariyla biiyiik olgiide

baglantili oldugunu da desteklemistir.

Giivenlik iklimi arastirmalarinda algilanan riskin en 6nemli faktorlerden biri
oldugu varsayilmistir. Isyerinde risk algisini ve risk algisi ile emniyet kavraminin
diger ozellikleri arasindaki iliskiyi arastirmak i¢cin Rundmo (1992) tarafindan bir dizi

caligma yapilmistir. A¢ik denizde petrol ve gaz calisanlarina yonelik algilanan riski
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aciklayan calismalarda {i¢ boyut bulunmustur. Bu boyutlar felaketler ve biiyiik
kazalar (6rnegin, patlamalar, patlamalar ve yanginlar), olagan is kazalar ve kaza
sonrasit Onlemler olarak simiflandirilir (Rundmo, 1992a). Arastirmasi sonucunda
algilanan risk ile is stresi ile yaralanma ve insan hatalar1 arasinda pozitif korelasyon
bulunmustur (Rundmo, 1992b). Algilanan risk ve is stresinin calisanlarin ve
yonetimlerin giivenlik algilari, 6nerilen 6nlemler ve gilivenlik taahhiidii ile tahmin
edilebilecegi iddia edildi (Barling ve Frone, 2004). Flin ve Mearns (1994), Kuzey
Denizi'nin Ingiltere sektdriinde benzer konularda da ¢alisilmistir. Calismalarina gore,
bireysel ozellikler, is ozellikleri ve orgiitsel Ozellikler olan kazalara ii¢ faktoriin
katkis1 oldugu tespit edildi. Petrol ve gaz endiistrisi i¢in giivenlik iklim dlgegini
gelistirmek amaciyla Cox ve Cheyne (2000) tarafindan baska bir ¢alisma yapilmistir.
Giivenlik iklimi 6l¢ek maddeleri, niikleer enerji ve tiretim gibi diger endiistrilerden
ortaya cikt1. Olgek; yonetim taahhiidii, giivenlik dnceligi, iletisim, giivenlik kurallar1,
destekleyici ortam, katilim, kisisel oncelikler ve giivenlik ihtiyaci, riskin ve is
ortaminin kisisel olarak takdir edilmesi gibi dokuz faktérden olusmaktadir. Petrol ve
gaz endiistrisinde ¢esitli orgiitsel faktorler ¢alisilmistir. Caligsmalar liderlik katilima,
is yuki, calisan katilimi, iiretim i¢in baskiyr icermektedir. Bu ¢aligmalar ¢alisanlarin
algisina odaklanma agisindan giivenlik ortamina paraleldir. Bir baska benzerlik de
tim bu faktorlerin psikometrik anketler kullanilarak test edildigidir (Kvalheim ve

Dahl, 2016).

Sondajin petrol ve gaz endiistrisinde biiyiik bir pazar pay! olmasina ragmen,
sondaj endiistrisindeki calisanlar fazla dikkat c¢ekmemektedir. Petrol ve gaz
endistrisinde insan faktdrlerinin Onemi {izerine yapilan calismalarin varlifina
ragmen literatiirde insan faktorlerinin sondaj ortamindaki rolii konusunda bir bosluk
vardir (Mearns, Flin, Fleming, & Gordon,1997). Bu nedenle, galisanlarin isyerinde
sondaj yapma davranislarini davranigsal yonlerden belirli bir 6l¢me araciyla anlamak
gerekir. Bu nedenle, ¢alisanlarin isyerinde sondaj yapma davraniglarini davranigsal

yonlerden belirli bir 6l¢me araciyla anlamak gerekir.
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Bu calismada asil amag, giivenlik iklimi ile sondaj c¢alisanlarinin giivensiz
davraniglar arasindaki iliskiyi incelemektir. Bu amagla, Calisma-I'de sondaj saha
calisanlarina (sondaj siipervizorleri, kule miidiirleri ve bas sondorler) o6zel bir

davranig anketi gelistirilmistir.
Calisma 1: Sondaj Personeli Giivensiz Davrams Olcegi (USAQ) gelistirilmesi

Petrol ve dogal gaz sektoriinde yapilan insan faktorii ¢alismalariin genel
olarak denizde yapilan petrol ve dogal gaz faaliyetleri lizerine yapildigi goriilmiistiir.
Petrol ve dogal gaz sektorii, caligma alani itibari ile sondaj, iiretim, boru hatt1 ve
¢ikarilan mainin aritilmasi ve yan iriinlerin elde edilmesi gibi alanlar1 icermektedir.
Sondaj sektorii tizerine yapilan insan faktorii arastirmalar sayica az olmakla beraber
icerik olarak da belirli meslek gruplarina yonelik yapilmis ve tiim sondaj
personelinin  durumunu yansitmamaktadir. (Or: Sonddr). Yapilan alanyazin
taramalar1 sonucu, tiim teknik sondaji personeli 6zelinde tasarlanmis bir giivensiz

davranis Olgegi ihtiyaci tespit edilmistir.

Reason’in insan hatas1 algoritmasi temel alinarak 2 asamali bir ¢alisma
planlanmistir. Birinci asama miilakat formunun olusturulmast ve farkli is
kollarindaki sondaj saha personeli ile miilakat yapilarak sondaj personeli gilivensiz
davranig Olcegi gelistirilmesi, ikinci asama ise hazirlanan Olgegin sondaj saha

personeline uygulanarak psikometrik 6zelliklerinin degerlendirilmesini icermektedir.

Calismaya baslamadan once Orta Dogu Teknik Universitesi Insan
Arastirmalart Etik Kurulundan g¢aligmanin yapilabilmesi ile ilgili gerekli izinler
alimmistir. Calismaya sondaj sektoriinde 15 sondaj personeli goniillii olarak
katilmistir. Katilimcilardan 11 tanesi miilakat sorularina elektronik posta ile
yanitlarken, 4 katilimci ile yliz ylize yar1 yapilandirilmis miilakat yapilmistir.
Calismanin yazar1 Petrol ve Dogal Gaz Miihendisi olup kendi sektdriinde 10 yillik
bir tecriibesi bulunmaktadir ve kendi profesyonel agi sayesinde katilimcilara

ulasmustir.
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Reason’in insan hatasi algoritmasin1 temel alarak hazirlanan yari
yapilandirilmis miilakat formu demografik kisim ile sondaj personeli giivensiz
davraniglarin1 arastiran 7 sorudan olugsmaktadir. Formun ilk kismi olan demografik
kistmda yas, gorev basligi, is tecriibesi (y1l olarak) vb. sorulmustur. Ikinci kisimda
kendi icerisinde 3 boliime ayrilmaktadir. ilk 3 soruda tipik bir sondaj kulesi 3 fiziki
alana ayrilarak bu alanlardaki giivensiz davranislarin belirtilmesi istenmistir. Tkinci 3
soruda sondaj islemi sirasindaki genel ve Ozel operasyonlar sirasinda ortaya
cikabilecek gilivensiz davranislarin listelenmesi istenmistir. Son soruda dil problemi
yiiziinden ortaya c¢ikabilecek giivensiz davraniglarin listelenmesi istenmistir.
Gelistirilen formda kullanilan terimlerin sondaj sektoriinde biitiin personelin
anlayabilecegi bir dille yazilmasina 6zen gosterilmistir. Hazirlanan miilakat formu
iki Petrol Miihendisi ile paylasilmis ve gelen geri bildirimler sonucu form son haline

getirilmistir.

Miilakatlar sonucu verilen 6rnekler toplanarak her bir soru i¢in ortaya ¢ikan
giivensiz davranis ornekleri hata, ihlal vb. olacak sekilde siniflandirilmigtir. Sondaj
personeli ile ilgili 56 adet glivensiz davranis 6rneklemesi yapilmis ve bu 6rneklerden
5 tanesinin sondaj personeli ile ilgili olmadig: diisiiniilerek bunlar 6rnekler arasindan
cikarilmistir. 51 maddeden olusan &lgek ODTU Psikoloji béliimiinden konunun
uzmant 3 Arastirma Gorevlisine gonderilerek gilivensiz davranig siniflamalarina
bakilmak {izere kontrol edilmistir. Alinan geri doniisler sonucunda 2 maddenin net
olarak anlagilamadig1 goriildiigii i¢in bu maddelerde ¢ikarilmistir. Yazi dili, netligi
ve anlasilirligr kontrol edilmistir. Sondaj personeli gilivensiz davranis 6lgegi son
haliyle 49 madde ile olusturulmustur. Asagidaki bdliimde, sondaj personeli giivensiz

davranig 6lgeginin psikometrik 6zellikleri detaylica ele alinmistir.

Calisma 2: Sondaj Personeli Ornekleminde Giivensiz Davramslar ve Giivenlik

iklimi Arasindaki iliskinin Test Edilmesi

Insan faktorleri, her sektordeki kazalar ve olaylarin nedenleri arasinda en

baskin faktor olarak kabul edilmektedir. Piper Alpha kazasindan bu yana insan
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faktorlerinin petrol ve gaz endiistrisindeki kazalara katkisini analiz etmek igin ¢esitli
calismalar yapilmistir. Sondaj sahasi petrol ve gaz endiistrisindeki diger alanlardan

daha tehlikeli olsa da, bilimsel arastirmalar ¢ogunlukla iiretim alanlarina odaklandi.

Bugiine kadar petrol ve gaz endiistrisinde bircok davranig degerlendirme
araci gelistirilmistir (6r: HFACS, Aas, 2008; ORPQ, Rundmo, 1992; PSA Driller'in
Anketi, Heber, Enoksen ve Bjerkebak, 2008). Ancak, bu ¢alismalar petrol ve gaz
endistrisinde belirli gorevlerde calisan, tiim calisanlar1 kapsamiyordu. Bu nedenle,
sondaj alanindaki giivensiz davraniglar1 ele alan ve tiim calisanlari kapsayan icin
kapsamli bir anket gelistirmek gerekiyordu. Calisma I'de, bu alanda calisan kisilere
sorular soruldu ve onlardan gelen cevaplar uzmanlar tarafindan Reason’in
taksonomisi 1s1ginda siniflandirildi. Sonucunda Sondaj Personeli i¢in Giivensiz
Davranis Anketi (GDO) maddeleri belirlenmistir. Bu c¢alismada, GDO’niin faktor
yapisini test etmek ve bu anketi kullanarak bir sondaj calisan1 6rneginde gilivensiz

hareket ile glivenlik iklimi arasindaki iligskiyi aragtirmak amaclanmistir.

Orta Dogu Teknik Universitesi insan Haklar1 Etik Kurulu'nun onaymin
alinmasindan sonra arastirma yapildi. Katilimcilar, yazarin profesyonel agi,
LinkedIn gibi sosyal medya ve Petrol Miihendisleri Odasi gibi farkli baglantilar
kullanarak arastirmaya katilmaya davet edildiler. Goniilli katilim formu katilimcilar
tarafindan imzalanmistir ve katilim istege baglidir. Katilimcilar sonuglarin sadece
bilimsel amaglarla kullanilacagi konusunda bilgilendirilmistir. Katilimcilara
Giivensiz Davranis Olgegi (GDO), Birlesik Giivenlik Iklimi Olgegi (BGIO) ve
demografik bilgi formu igeren anket paketi dagitilmistir. Toplamda 289 calisana
Qualtrics ile anket doldurulmustur. Anketi 289 katilimcidan 130'u doldurdu. Anket
159 kisi tarafindan doldurulmadi. Bir kisi anketi iki kez doldurdu ve iki kisinin
sondaj endiistrisi ile ilgisi olmayan is baslhiklari vardi. Bu nedenle 6rneklemden
cikarildilar. 40 kisi de Olgegi form {izerinden kagit kalem kullanarak doldurdu.
Sonug olarak, ¢alismaya toplam 170 kisi katildi.
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170 katilimeimin tamami erkekti. Katilimeilarin yaslart 20 ile 71 arasinda
degismekte olup, ortalama 34.54 (SD = 8.287) idi. Ortalama sondaj saha is deneyimi
9.15 yild1 (M = 109.8 ay, SD = 85.9). Katilimcilar is tinvanlarina gore siniflandirildi:
Sondaj Miidiirii, Sondaj Siipervizorii, Kule Miidiirli, Bas Sondoér, Makinist, Sondér,
Sondaj Yardimcisi, Derikmen, Sondaj Is¢isi, Meydanci, Elektrik¢i, Camur
Miihendisi, Camur Teknisyeni, Cimentolama Sefi, Yonlii Sondajc1 ve Is Saghg1 ve

Giivenligi uzmanidir.

Demografik formda, katilimcilardan cinsiyetlerini, yaslarini, is unvanlarini,
sondaj konusundaki toplam tecriibelerini, ¢alisma programlarini, giinliik ¢alisma
saatlerini, sondaj sahasinda gercgeklestirilen gorevleri, sahip olduklar1 kisisel
koruyucu ekipmanlar1 (KKD), KKD kullaniminin etkisi, Is giivenligi egitimi, son 3
yildaki kaza ge¢cmisi, son 3 yildaki olaymn / kazanin / ramak kala kaza durumlarina
tanik olma, kazalarla ilgili ifadelerdee diiriistliik, acil durum kimi bilgilendirecegi

yazilmasi istendi.

Bu calismada, sondaj ¢alisanlarina yonelik giivensiz davraniglari belirlemek
amaciyla gelistirilen Giivensiz Davranis Olgegi (GDO), 49 maddeden olusmaktadir.
Olgek, calisanlar anormal davranis 6rneklerini icermektedir. Katilimeilar, son bir
yil i¢inde sondaj sahasinda yasadiklari davranig sikligin1 degerlendirerek anketi
doldurdu. Altil1 Likert tip lizerinden Ol¢iim istendi (1 = Asla, 6 = Neredeyse her
zaman). Maddeler farkli sondaj gruplarina ait ¢esitli davranig Ornekleri
gosterdiginden, katilimcilara isleri ile ilgili olmayan &geler i¢in  “uygulanamaz”

secenegi verilmistir.

Calisanlarin risk alma mekanizmalar1 ile is yerlerinde giivenlik iklimine
yonelik algilar1 arasindaki baglantiy1 incelemek icin Birlesik Giivenlik Iklim Anketi
(ISCQ, 2012) uygulanmustir. Giincel bir dlgiim arac1 olan BGIO, o bolgede calisan
is¢ilerin zaman baskist altinda ¢aligmak gibi yasayabilecegi bircok 6zel ve gecerli

durumu kapsamaktadir. Ayn1 zamanda egitim, mentorluk ve siipervizoriin giivenligin
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gelistirilmesindeki roliiyle ilgili maddeleri igerir. Bu nedenle, giivenli olmayan

ortamlarda emniyet ortaminin yordayici roliinii test etmek i¢in en uygun aragtir.

Verilerin analizinde Sosyal Bilimler igin Istatistik Paketi (SPSS) 25.0
kullanilmustir. Tlk olarak, anketin alt boyutlarm belirlemek i¢in GDO’niin faktoring
yapist test edilmistir. ikinci olarak, sondaj ¢alisanlarinin GDO ve BGIO arasindaki
iliskiyi anlamak i¢in iki degiskenli korelasyon ve hiyerarsik regresyon analizleri

yapildi.

[lk alt boyutun maddeleri dikkatsizlik, umursamazlik, unutkanlik ile ilgiliydi.
Bir gorevin dikkatsizce yiiriitiilmesi, isi yaparken bazi kritik noktalarin goz ardi
edilmesi ve gorevlerin temellerinin unutulmasi bu alt boyuta 6rnek olarak verilebilir.
Bu nedenle ilk alt boyut, Sondaj Alaninda (IGU) Is Giivenligi Ilkelerinin ihmal
Edilmesi olarak adlandirilmistir. Ikinci faktér maddeleri temel olarak sondaj

sahasinda ¢alisanlarin kural ihlalleri ile ilgiliydi.

GDO'niin alt boyutlarmin (6r: IGU ve 1GI) demografik degiskenlerle (&r: yas,
deneyim) ve BGIO alt boyutlariyla (6r: iist yonetim, siipervizor ve ekip arkadasi)
iligkilerini incelemek i¢in ¢esitli analizler yapildi. Bu degiskenler arasindaki iligkileri

anlamak i¢in iki degiskenli korelasyon ve hiyerarsik regresyon analizleri yapilmistir.

Demografik degiskenler (yas, deneyim), IGU, IGI ve iist ydnetim, amir ve
ekip arkadasi olan BGIO alt boyutlar1 arasindaki iliskileri test etmek igin cift
degiskenli korelasyon analizi yapildi. Is giivenligi kurallarinin ihmali artarken, is
giivenligi kurallarmin ihlali de artmaktadir. Ust ydnetimin, amirin ve ekip
arkadasinin giivenlik konusundaki taahhiidii ve katkis1 arttik¢a, calisanlarin is
giivenligi kurallarmin ihmali azalir. Ust yonetimin ve ekip arkadasinin giivenlik
taahhiidii ve katkis1 arttik¢a, calisanlarin is giivenligi kurallarina uymasi azalir. Ust
yonetimin emniyete olan bagliligi ve katkisi arttikca, amirin ve ekip arkadasinin
emniyete olan baglilig1 da artar. Denetim otoritesinin emniyete olan baglilig1 ve

katkist arttikca, ekip arkadasinizin emniyete olan baglilig1 ve katkisi artar.
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Sondaj endiistrisindeki isciler arasinda riskli davranislar {izerindeki emniyet
ikliminin 6ngoriicii rollerinin yas ve deneyimin etkisini kontrol ederek arastirmak
icin hiyerarsik regresyon analizleri yapildi. 170 katilimcidan otuz biri glivenlik
iklimi 6lgegini doldurmadi. Tiim ¢aligma sadece 139 katilimci tarafindan yapildi. Bu

sebeple 139 katilimei ile agagidaki analizler yapilmistir.

Sonug olarak, {list yonetimlerinin ve ekip arkadaslarinin giivenlige daha fazla
baglilik ve katki sagladigini diisiinen sondaj c¢alisanlari, daha az ihmal ve
celiskilerini rapor ettiler. Aksine, amirin giivenlik konusunda daha yiiksek taahhiit ve
katki sagladigin1 diisiinen calisanlar, is giivenligi ilkelerini ihmal etme ve bunlara

aykir1 olma egilimi gosterdi.

Iki degiskenli korelasyonlarm sonuglar1 sadece temel tamimlayici seviye
iligkilerini gosterdiginden, ¢alisma degiskenleri arasindaki potansiyel iliskilerin daha

fazla arastirilmasi i¢in regresyon analizleri yapildi.

Bu calismada, emniyet iklimi ve gilivensiz eylemler arasindaki iliskiyi
arastirmak amaclanmistir. Yas ve deneyim kontroliinden sonra hiyerarsik regresyon
analizi sonuglari GDO ve BGIO'un alt boyutlar1 ile sonuglandi, {ist yonetimin ve
ekip arkadaslarmnin is giivenligine olan baghliginin ve is giivenligine katkisinin IGU
ve IGI ile negatif iliskili oldugunu ortaya ¢ikardi. Bu ¢alismaya katilan kurulusun iist
yonetimi ve is arkadaglarini giivenlikle ilgili konular olarak algiladiklarini; daha az
thmal edici, dikkatsiz veya hata gibi davranislar ve daha az itaatsizlik ve uyumsuzluk
davraniglart bildirdiler. Giivenlik ortammin temel bir unsur ve giivenlik
davraniglarinin 6ngoriisii oldugunu vurgulayan literatiirle desteklenen bu bulgular,
calisanlarin gilivensiz davraniglara yonelik algilarinin giivenlik iklimi gostergeleriyle
yiiksek derecede iligkili olabilecegi belirtilmektedir (Barling ve Frone, 2004;
Rundmo, 1992; 1994). Amirimin is giivenligine olan baglilig1 ve katkis1 IGU ve 1GI
ile pozitif iligkiliydi, sonuglar katilimcilarin amirin kurumdaki giivenlik degerlerine
daha fazla 6nem verdigini algilamasina ragmen, ihmal, dikkatsiz veya hatalarin daha

stk oldugunu bildirdiklerini gosterdi. Bu beklenmeyen sonuglarla ilgili farkl
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diistinceler olabilir. Giris boliimiinde belirtildigi gibi, iki sirket (yani operatdr ve
miiteahhit) sondaj operasyonlarinda isbirligi yapmaktadir. Sondaj isleminde en
bliyiik sorumluluk operator sirketi'ne aittir ve operasyon, operatdr sirket tarafindan
belirlenen talimatlarin uygulanmasindan sorumlu miiteahhit personel tarafindan
yiiriitiiliir. Bu nedenle, yiiklenici firma personeli, sondaj alanindaki operatdr firma
temsilcilerinin gozetimi altinda calisir. Yani, “amirlik” terimi sondaj sektoriindeki
calisanlar i¢in baska bir anlama gelebilir. Operasyonlarin siiresi sinirli oldugu igin,
yiiklenici firma calisanlari, miiteahhit sirketi ¢alisanlariyla, onlarin amir olarak
degerlendirilmeleri veya sonugta amir giivenlik  degerlerinin  etkisinin
igsellestirilmeleri i¢in yeterli bir iliski kurmayabilirler. Amirin sondajda
konumlandirilmastyla ilgili diger bir 6nemli gergek, ¢alisanlarin amirleri kendi orgiit
kiiltiirlerinin bir pargasi olarak gormemeleridir. Bu nedenle, sondaj alaninda iki
tarafli bir yonetim yapist bulunmaktadir. Bu sektdrdeki amirler sorumlu kisiler
olarak ele alinabilir, ancak rol model veya mentor olarak alinmayabilir. Bu nedenle,
denetim otoritesi c¢alisma ortamlarinda giivenlik sorumlulugunu {istlendiginden,
calisanlar calisirken giivenlikle ilgili konulara dikkat etmenin kendi sorumluluklari
olmadigini1 diisiinebilirler. Bu c¢alismada kullanilan birlesik gilivenlik iklimi anketi
daha yapilandirilmis Orgiitsel ortamlar igin gelistirilen bir 6l¢ek oldugundan,
denetimin arkasindaki mantik veya denetgilerin zihinsel temsilleri bu ortamlarin
yapilarin1 yansitabilir. Bu gercek, farkli ortamlar i¢in bu ortamlarin 6zelliklerine
bagli olarak giivenlik ortami boyutlarinin arastirilmasi gerektigini gostermektedir.
Bu caligsmada, bir miiteahhitlik sirketindeki ¢alisanlarin sayis1 yiiz elli ticken, bir
operatdr sirketindeki c¢alisanlarin sayist on yedidir. Katilimcilarin ¢ogunlugunun
miiteahhit personel olmasi, grubun c¢alisma ortami algilarinin  6zelliklerini

degistirdigi i¢in sonuglari etkileyebilir.
Genel Sonuc¢

Diinya ekonomisinde dev bir piyasa degerine sahip olan petrol ve gaz
endiistrisi, 15 sagligi ve giivenligi acisindan riskli sektorlerden biri olarak

tanimlanmaktadir. Petrol ve gaz endiistrisi sondaj, iiretim, boru hatt1 ve rafineri gibi
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bircok uygulamay1 igerir. Giris ve orta akis islemlerinin her asamasinda mesleki
tehlikeler vardir. Olaylarin ve kazalarin 6nlenmesi i¢in bu islemlerin her agsamasinda
Ozenle yapilabilir. Bu olasi kazalar ve olaylar kisisel yaralanmalara veya cevresel

zararlara neden olabilir.

Sondaj, kayip zamanli is kazasi/olay1 ve 6liim orani agisindan, petrol ve gaz
cikarma siirecinde kritik asamalardan biri olarak etiketlenmistir. Sondaj
teknolojisinde pek ¢ok gelisme olmasina ragmen, insan giicii kullanilarak kritik
gorevler gergeklestiriliyor. Sondaj endiistrisindeki olaylarda ana faktoér insan
faktortidiir. Olaylarin veya kazalarin sayisini azaltmak veya ortadan kaldirmak igin
insan faktorleri en yiiksek oncelige sahip olmalidir. Insan faktdrleri, olaylar ve

kazalar i¢in kars1 6nlemler 6nermek i¢in kilit dinamik olarak tanimlanabilir.

Literatiirden, insan faktoriiniin petrol ve gaz endiistrisindeki etkisini anlamak
icin bir¢ok arastirma yapildig1 sonucuna varilmistir. Bu ¢alismalarin ¢ogu, petrol ve
gaz lretim silirecini ele aldi ve bir¢ogu sadece denizdeki faaliyetlere odaklandi.
Sondaj endiistrisinde insan faktorleri kavrami tizerine birkag¢ c¢alisma yapilmis
olmasina ragmen, tiim teknik sondaj personeli icin insan faktdrlerini arastiran

kapsamli bir ¢alisma yoktur.

Bu nedenle, sondaj personeli ile ilgili olas1 giivensiz eylemleri igeren bir
oleek gelistirmek esastir. Olgek olusturmak icin goriisiilen kisilerden “Sondaj
Personeli igin Giivensiz Davrams Olcegi(GDO)” olusturulmas: igin bilgi
toplanmistir. Ana calismada katilimcilardan GDO ve Birlesik Giivenlik Iklim
Olgegine (BGIO) cevrimigi anket platformu iizerinden cevap vermeleri istenmistir
Calisma-1 ve ana calisma sonuglarinin birlesimi literatiire Onemli bir katki
saglamistir. Calisma-1 ve ana ¢alisma yardimiyla sondaj endiistrisinde insan faktorii
tizerine Kkalitatif ve kantitatif sonuglar toplandi. Caligma-1 sonucunda, sondaj
sahasinda yiiriitilen baslica giivensiz eylemler tespit edildi. Sondaj ortaminin
ozelliklerini, sondaj isinin temellerini ve sondaj c¢alisanlarinin gerceklestirdigi

gorevleri anlamak agisindan faydali bir ¢alismaydi. Katilimeilar da bu ¢aligmanin bir
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pargast olmaktan memnundu. Ana calisma i¢in toplanan veriler incelendi ve bu
veriler kullanilarak giivensiz davraniglar ve emniyet iklimi arasindaki iliski
degerlendirildi. Calisma-2'nin bir sonucu olarak, iist yonetimin ve ekip arkadasinin
giivenlik degerleri IGU ve iGl ile negatif olarak iliskili, amirin giivenlik degerleri ise
IGU ve 1Gl ile pozitif olarak iliskilendirilmistir.

Son olarak, sonuglar sondaj endiistrisinin hem fiziksel hem de psikolojik
olarak zorlayic1 kosullar agisindan diger geleneksel saha islerinden ayr1 olarak
diisiiniilmesi gerektigini gostermistir. Sondaj personeli kritik 6neme sahip olmasina
ragmen, calisma ortamlarina sadece birka¢c akademik calisma odaklanmistir. Bu
bakimdan sondaj personeli ihmal edilen bir is¢i grubunun unsurlaridir. Bu ¢alisma,
sondaj iginin ve c¢alisanlarinin tanmmmasini artiracaktir. Ayrica, bu ¢alismanin
calisanlarin sondaj ortami konusundaki farkindaliklarini arttirmalart igin faydali

olmas1 beklenmektedir.

Oncelikle, veri toplama siireci bu ¢alisma igin kritik Oneme sahipti.
Diinyadaki diisiik petrol fiyatlar1 ve ekonomik kargasa nedeniyle, sirketlerin ¢ogu
sondaj personelinin sayist beklenenden azdi. Eski ¢alisanlarin ¢goguna veri toplama
doneminde ulasilmis olmasina ragmen, c¢ogu issiz olduklarin1 veya islerini
degistirdiklerini bildirdi. Ek olarak, her is grubundaki katilimci sayisinin is
gruplarimi ¢alisma degiskenleri agisindan karsilastirmak igin yeterli olmadigina
dikkat etmek Onemlidir. Sonu¢ olarak, katilimci sayist ve meslek basliklarinin
cesitliligi bekledigimiz kadar degildi. Bu sinirlamalar1 g6z 6niinde bulundurarak,
daha sonraki calismalarda grup karsilagtirmasi yapabilmek icin her grup i¢in

katilimet1 sayis1 miimkiin oldugunca yiiksek olmalidir.

Bu c¢alismanin amaci, sondaj endiistrisinde giivensiz hareket ile emniyet
iklimi arasindaki iligskiyi 6lgmektir. Kadin ¢alisan sayisi sondaj sahalarinda ¢ok nadir
goriilmekle birlikte, bir kadin petrol miihendisi 6zellikle Calisma-1'e dahil edildi.

GDO vyeni bir ankettir ve literatiire tanitilmistir. Profesyonellerin bu alanda daha
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fazla galismalar1 i¢in yararli bir kaynak olmasi beklenmektedir. Ek olarak, BGiO'niin
Tirkceye cevrilmesi ve bu g¢alismada kullanildigi ilk kez oldu. Alternatif olarak,
sondaj personelinin oOrgiitsel iklime bakis agisini 6zel olarak nitelemek i¢in sondaj
endiistrisindeki giivenlik ortamini dlgmek i¢in yeni bir ara¢ gelistirilmelidir. Ayrica,
GDO’niin gegerliligi, farkli sondaj sirketlerinin tiim diinyadaki is giivenligine iliskin
sorumluluklarint ve uygulamalarini géz Oniinde bulundurarak iscilerin riskli

davraniglarda bulunma egilimlerini karsilastirmak icin farkl dillerde test edilmelidir.
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