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Abstract- Aircraft refuelling is a routine ground 

operation, yet it involves combustible material, high-

value equipment, pressurized systems, electrical 

hazards, vehicle movement, environmental exposure 

and the possibility of human error. The routine 

nature of fueling can create a particular safety 

challenge: repeated tasks may become familiar 

enough for personnel to underestimate their hazards 

or normalize shortcuts. This journal examines safe 

aviation fueling as a habit rather than merely a 

procedural requirement. 

 

The paper reviews the major hazards associated with 

aircraft fueling, the role of standard operating 

procedures, fuel quality assurance, bonding and 

grounding, communication, personal protective 

equipment, emergency preparedness, human factors 

and organizational safety culture. It argues that 

reliable safety performance is strengthened when 

safe actions are repeated consistently until they 

become part of normal professional behavior. The 

paper also considers how supervision, training, 

reporting systems, risk assessment and continuous 

improvement can reinforce these behaviors. 

 

The study is based on a review of established aviation 

guidance and safety principles, with particular 

reference to ICAO, IATA, FAA and JIG materials. It 

concludes that safe fueling should be treated as a 

disciplined operational habit supported by competent 

personnel, fit-for-purpose equipment, effective 

procedures and a workplace culture in which unsafe 

conditions are identified and corrected before they 

develop into incidents. 
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I. INTRODUCTION 

 

1.1 Background of the Study  

Aviation is an industry in which routine operations are 

expected to produce highly predictable results. 

Aircraft fueling is one of those routine operations. 

Every day, aircraft are refuelled at airports around the 

world to support commercial, cargo, charter, military 

and general aviation activities. Despite its routine 

character, fueling involves hazards that require 

disciplined control. 

 

Aviation fuel is essential to flight, but fuel handling 

introduces risks associated with flammability, vapor, 

static electricity, contamination, spills, vehicle 

movement and equipment condition. The safety of the 

operation therefore depends on controlling hazards 

before, during and after fuel transfer. ICAO materials 

describe the standardization of fuel supply and 

refuelling processes as a foundational aspect of safety 

assurance in this area. [6] 

 

1.2 Aviation Fueling and Flight Safety  

Fuel safety is directly connected to flight safety 

because the quality and correct delivery of fuel are 

essential to aircraft operation. IATA identifies fuel as 

a critical safety and cost factor and describes guidance 

covering fuel specifications, fuel quality, refuelling 

procedures, supply-chain quality and fuel system 

maintenance. [4] 

 

The safety chain begins before the fuel reaches the 

aircraft. Controls may be required throughout 

manufacture, transportation, storage, filtration, 

testing, distribution and into-plane delivery. EI/JIG 

1530, for example, addresses quality assurance from 

manufacture through distribution to airports. [10] 



© OCT 2026 | IRE Journals | Volume 10 Issue 4 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV10I4-1723659 

IRE 1723659          ICONIC RESEARCH AND ENGINEERING JOURNALS 311 

 

1.3 Statement of the Problem  

One of the challenges of repetitive fueling work is the 

possibility that familiarity may reduce attention. When 

a task has been performed many times without an 

incident, personnel may become tempted to treat 

individual safety controls as optional, particularly 

when under time pressure. A missed bonding 

connection, an incorrect fuel grade, poor 

communication or an overlooked equipment defect 

can have consequences beyond the immediate fueling 

team. 

 

The problem addressed by this journal is therefore not 

simply whether safe procedures exist, but whether 

personnel consistently perform those procedures with 

the same discipline during routine and non-routine 

operations. 

 

1.4 Aim and Objectives  

The aim of this journal is to examine safe aviation 

fueling as a habitual professional behavior and to 

identify practical measures that support consistent 

safety performance. 

• examine the principal hazards associated with 

aircraft fueling; 

• explain the importance of fuel quality and 

contamination control; 

• examine the roles of bonding, grounding, 

communication and situational awareness; 

• discuss human factors that may contribute to 

unsafe fueling practices; 

• propose a practical framework for developing 

reliable safe fueling habits. 

 

1.5 Research Questions  

• What are the major hazards associated with aircraft 

fueling? 

• How can safe fueling procedures become 

consistent professional habits? 

• What human factors can weaken safe fueling 

performance? 

• How can organizations strengthen safety culture in 

fueling operations? 

 

1.6 Significance of the Study  

The journal is relevant to fueling operators, ground 

handlers, airline operations personnel, maintenance 

personnel, supervisors, safety managers, airport 

operators, instructors and students of aviation. Its 

central message is that safety controls are most 

effective when they are practiced consistently and 

supported by organizational systems. 

 

1.7 Scope of the Study 

The discussion focuses on aircraft refuelling and 

associated fuel-handling activities, particularly the 

human, operational and organizational factors that 

influence safety. It does not replace aircraft-specific or 

company-specific technical procedures. 

 

II. AVIATION FUELING OPERATIONS 

 

2.1 Meaning of Aircraft Refuelling  

Aircraft refuelling is the controlled transfer of 

approved aviation fuel from a supply system or fueling 

vehicle into an aircraft fuel system. The operation can 

involve hydrant systems, refuellers, tank trucks, 

bowsers, pumps, hoses, nozzles, meters, filtration 

equipment and associated safety devices. 

 

The task requires coordination between the fueling 

operator and other personnel responsible for the 

aircraft and ramp environment. Depending on the 

operation, communications may involve flight crew, 

maintenance personnel, ground handlers, apron 

control and other airport stakeholders. 

 

2.2 The Aviation Fuel Supply Chain  

Aviation fuel passes through multiple control points 

before reaching the aircraft. Quality assurance must 

therefore consider the possibility of contamination, 

deterioration, incorrect identification or loss of 

traceability at different stages. 

 

IATA notes that technical fuel guidance covers the 

fuel supply chain from refinery processes through 

delivery into the aircraft. [4] ICAO’s fuel-supply 

guidance similarly addresses safe handling across the 

supply chain. [5] 

 

2.3 Into-Plane Fueling Operations  

Into-plane fueling is the final operational stage in 

which fuel is delivered to the aircraft. JIG identifies 

JIG 1 as its standard for aviation fuel quality controls 

and operating standards for into-plane fuelling 
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services, while JIG 2 covers airport depots and 

hydrants. [7], [8] 

 

An effective into-plane operation requires correct 

equipment positioning, identification of the aircraft 

and fuel grade, inspection of relevant equipment, 

appropriate bonding and grounding arrangements, 

communication, control of ignition sources and 

readiness to respond to abnormal conditions. 

 

2.4 Fuel Quality and Contamination Control  

Fuel quality is a safety-critical consideration. Water, 

particulate matter, microbial contamination, incorrect 

fuel grade and other contaminants can affect aircraft 

fuel systems and engine operation. IATA provides 

technical fuel guidance addressing fuel specifications, 

cleanliness and contamination issues. [4] 

 

JIG emphasizes the delivery of clean, dry and on-

specification aviation fuel and maintains quality 

guidance for industry operations. [12] 

 

Control Area Potential Failure Safety 

Objective 

Fuel identification Wrong grade or 

product 

Deliver the 

approved 

fuel 

Sampling/testing Contamination 

not detected 

Verify 

acceptable 

quality 

Filtration Particles/water 

pass through 

Protect 

aircraft fuel 

system 

Documentation Loss of 

traceability 

Maintain 

quality 

assurance 

Storage/transfer Water or 

contamination 

Preserve 

fuel integrity 

 

III. HAZARDS IN AVIATION FUELING 

 

3.1 Fire and Explosion Hazards  

Fueling operations involve combustible liquid and 

potentially flammable vapors. Ignition sources must 

therefore be controlled in accordance with applicable 

procedures. Personnel should understand that an 

apparently small ignition source can become 

significant when fuel vapor is present. 

Aviation fueling procedures should include 

appropriate controls for ignition sources, smoking and 

open flames, equipment condition, electrical hazards, 

emergency shutdown and spill response. FAA 

guidance on aircraft ground handling states that 

fueling should be discontinued in the event of fuel 

spillage until the spill can be removed using proper 

safety precautions. [1] 

 

3.2 Static Electricity and Bonding  

Static electricity is an important fueling hazard 

because fuel movement can contribute to electrostatic 

charge. Bonding provides a conductive path to 

equalize electrical potential between relevant 

equipment and the aircraft. FAA guidance describes 

bonding and grounding steps as part of fueling safety 

and emphasizes maintaining the nozzle-to-aircraft 

bond during fueling. [1] 

 

Personnel should follow the approved bonding and 

grounding sequence for the particular equipment and 

aircraft. The exact connection points and procedure 

must be determined by applicable technical 

documentation rather than by assumption. 

 

3.3 Fuel Contamination  

Contamination can arise from water, dirt, microbial 

growth, incompatible materials, foreign matter or an 

incorrect product. Contamination control is therefore a 

chain-wide responsibility rather than a single 

inspection performed at the aircraft. 

 

The practical lesson is simple: fuel that looks 

acceptable at one point in the chain should still be 

controlled according to the required testing, sampling, 

filtration and documentation procedures. 

 

3.4 Spills and Environmental Hazards  

Fuel spills can create fire hazards, slip hazards, 

environmental impacts and operational disruption. A 

spill should not be treated as merely a housekeeping 

issue. Personnel should follow the applicable 

emergency response plan, stop or isolate the source 

where safe to do so, establish appropriate controls and 

notify the responsible personnel. 

 

3.5 Equipment and Vehicle Hazards  

Fueling vehicles operate in areas shared with aircraft, 

baggage equipment, passenger stairs, ground support 
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equipment and personnel. Poor positioning, 

uncontrolled movement, equipment defects or 

inadequate clearance can produce collision and injury 

risks. 

 

3.6 Human Error and Complacency  

Human error may include incorrect identification, 

missed checks, poor communication, procedural 

deviation or failure to respond to an abnormal 

condition. Complacency is especially important in 

repetitive work because previous incident-free 

operations can create false confidence. 

 

The solution is not to blame individuals for every 

error. Effective safety systems examine why the error 

was possible and strengthen the barriers that should 

prevent or detect it. 

 

IV. SAFE FUELING AS A HABIT 

 

4.1 From Procedure to Habit  

A procedure describes what should be done; a habit 

influences what people actually do repeatedly. In safe 

fueling, the goal is to make critical controls so 

consistently practiced that they remain present even 

when the operation is routine, busy or inconvenient. 

 

Habit formation should never mean performing a 

safety task mechanically without thinking. Instead, it 

means developing reliable patterns of preparation, 

verification, communication and intervention. 

 

4.2 The Role of Situational Awareness  

Situational awareness means maintaining an accurate 

understanding of what is happening around the fueling 

operation. The fueling operator should be attentive to 

aircraft status, equipment condition, nearby vehicles 

and personnel, weather, communications, abnormal 

indications, spills and other changing conditions. 

 

A strong habit is to pause when the situation changes 

rather than allowing the original plan to continue 

automatically. 

 

4.3 Standardization and Checklists  

Checklists reduce dependence on memory and provide 

a common sequence for critical tasks. Standardization 

also allows supervisors to identify deviations more 

easily and helps different personnel perform the same 

safety-critical operation consistently. 

 

However, checklists work best when they are 

understood rather than merely ticked. Each check 

should have a safety purpose. 

 

4.4 Communication and Team Coordination 

Fueling can involve several people with different 

responsibilities. Communication should therefore be 

clear, timely and unambiguous. IATA guidance 

includes provisions for identifying responsibility for 

fueling and for communication with flight crew or 

other qualified personnel when passengers are 

embarking, onboard or disembarking. [3] 

 

4.5 Stop-Work and Intervention  

A mature safety culture gives personnel permission 

and responsibility to stop an operation when an unsafe 

condition is identified. The objective is not to delay 

operations unnecessarily but to prevent a small 

abnormality from becoming a major event. 

 

Examples may include a suspected fuel spill, damaged 

hose, questionable bonding connection, unexpected 

equipment indication, communication failure, 

unauthorized vehicle movement or uncertainty about 

fuel grade. When uncertainty exists, the safe response 

is to pause and verify. 

 

V. HUMAN FACTORS AND SAFETY 

CULTURE 

 

5.1 Human Factors in Fueling  

Human factors concern the interaction between 

people, equipment, procedures, the work environment 

and organizational systems. Fueling safety depends on 

designing operations so that personnel can perform 

correctly under realistic conditions. 

 

A well-designed system does not assume perfect 

human performance. It uses barriers, verification, 

training, supervision and equipment safeguards to 

reduce the consequences of predictable human 

limitations. 

5.2 Fatigue, Distraction and Work Pressure  

Fatigue and distraction can reduce attention and slow 

responses. Work pressure can also create incentives to 

hurry, particularly when an aircraft is operating to a 
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tight schedule. Safety culture should make clear that 

operational urgency does not remove critical safety 

requirements. 

 

Supervisors can help by planning adequate staffing, 

monitoring workload, ensuring suitable breaks and 

discouraging shortcuts. 

 

5.3 Training and Competence  

Training should cover not only the steps of fueling but 

also the reasons behind those steps. Personnel should 

understand hazards, equipment limitations, fuel 

quality controls, emergency procedures, 

communication requirements and the consequences of 

procedural deviations. 

 

Competence should be demonstrated through 

appropriate assessment, supervision and periodic 

refresher training rather than assumed from experience 

alone. 

 

5.4 Leadership and Safety Culture  

JIG describes an HSSE management system as a 

systematic approach that helps organizations 

understand the right way of doing things and provides 

a foundation for continual improvement. [12] 

 

Leadership influences whether safety is treated as a 

genuine operational value. When supervisors 

consistently follow procedures, respond 

constructively to reports and refuse to reward unsafe 

shortcuts, they reinforce safe habits. 

 

5.5 Reporting and Learning  

Organizations learn from incidents, near misses, 

unsafe conditions and observations. Reporting 

systems should make it possible to identify recurring 

weaknesses before they produce serious 

consequences. 

 

The objective of reporting is not simply to produce 

statistics. It is to identify patterns, correct underlying 

causes and verify whether corrective actions are 

effective. 

VI. PRACTICAL SAFE FUELING 

FRAMEWORK 

 

6.1 Before Fueling  

Before fueling begins, personnel should establish that 

the aircraft, fuel, equipment and operating 

environment are suitable for the operation. The exact 

sequence must follow the approved aircraft and 

company procedures. 

• confirm aircraft identity and required fuel grade; 

• inspect fueling equipment and hoses for obvious 

defects; 

• position the fueling equipment safely; 

• confirm communication arrangements and fueling 

responsibility; 

• verify required bonding/grounding arrangements; 

• check for hazards around the aircraft and fueling 

equipment; 

• confirm emergency access and shutdown 

arrangements; 

• ensure required documentation and fuel-quality 

controls are satisfied. 

 

6.2 During Fueling  

During fueling, the operator should maintain 

continuous awareness of the operation rather than 

treating the start of fueling as the end of the safety 

checks. 

• maintain required bonding/grounding throughout 

the operation; 

• monitor flow, pressure, meters and equipment 

indications; 

• observe the aircraft and surrounding ramp area; 

• maintain required communication; 

• watch for leaks, spills, unusual odors or abnormal 

conditions; 

• keep unauthorized persons and equipment away 

from controlled areas; 

• stop fueling if a condition arises that makes 

continued operation unsafe. 

 

6.3 After Fueling  

Completion of fuel transfer is not the end of the safety 

process. The operator should follow the approved 

sequence for stopping fuel flow, replacing caps or 

covers, disconnecting equipment, removing 

bonding/grounding connections in the prescribed 

order, inspecting for leaks or spills and securing the 

equipment. 
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6.4 Emergency Response  

Emergency response depends on the event. Personnel 

should be familiar with the local emergency plan, 

emergency shutdown systems, fire protection 

arrangements, spill response equipment, 

communication channels and evacuation or exclusion 

procedures. 

 

Where an emergency develops, personnel should 

prioritize life safety, activate the appropriate response, 

stop or isolate the hazard when safe and trained to do 

so, and notify the responsible emergency and airport 

authorities according to established procedures. 

 

VII. DISCUSSION AND CASE-BASED 

LESSONS 

 

7.1 Why Routine Tasks Need Strong Controls  

Routine work can create a paradox: the more familiar 

an operation becomes, the easier it may be to 

underestimate the need for active attention. A safe 

organization therefore treats routine operations as 

controlled operations, not as informal tasks. 

 

The existence of a standard does not automatically 

produce safe behavior. JIG’s 2026 process-safety 

material specifically emphasizes how everyday 

activities, decisions and behaviors influence the 

control of major hazards in aviation fuel handling 

facilities. [11] 

 

7.2 Lessons from Fuel Quality Events  

Fuel-quality problems demonstrate why safety cannot 

be confined to the ramp. A contamination event may 

originate earlier in the supply chain and only become 

apparent later. This makes traceability, quality 

documentation, sampling, testing and disciplined 

transfer controls essential. 

 

ICAO and IATA materials both emphasize the 

importance of managing fuel quality through the 

supply chain. 

 

7.3 Learning from Unsafe Conditions 

An unsafe condition that does not result in an incident 

should still be treated as valuable safety information. 

For example, discovering a damaged bonding cable 

before fueling is an opportunity to correct the 

weakness before it contributes to an event. 

The lesson is that safety systems should reward early 

detection. Reporting and correcting weak signals is 

often more effective than waiting for an accident to 

demonstrate the seriousness of the hazard. 

 

Safety Habit Model 

Trigger Safe 

Habit 

Verification Outcome 

Aircraft 

arrives 

for 

fueling 

Pause 

and 

prepare 

Use 

approved 

pre-fueling 

checks 

Controlled 

start 

Fueling 

begins 

Maintain 

attention 

Monitor 

equipment 

and 

environment 

Early 

detection 

Abnorma

l 

condition 

appears 

Stop and 

verify 

Communicat

e and assess 

Prevent 

escalation 

Fueling 

ends 

Complet

e 

shutdow

n 

sequence 

Inspect and 

document 

Safe 

handover 

Shift 

ends 

Report 

lessons 

Review 

observations 

Continuous 

improvemen

t 

 

VIII. RECOMMENDATIONS AND 

CONCLUSION 

 

8.1 Recommendations 

• Treat safe fueling as a core professional behavior, 

not merely a compliance exercise. 

• Use current, approved procedures and ensure 

personnel understand the reason for critical 

controls. 

• Strengthen recurrent training in fuel quality, 

contamination control, bonding, grounding, fire 

prevention, spill response and communication. 

• Use pre-fueling and post-fueling checks 

consistently and verify that checklists are 

understood rather than mechanically completed. 
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• Maintain a strong stop-work culture in which 

personnel can pause fueling when an unsafe or 

uncertain condition exists. 

• Use incident, near-miss and unsafe-condition 

reporting to identify recurring weaknesses. 

• Supervisors should model the behaviors expected 

from fueling personnel and should not reward 

unsafe shortcuts for schedule convenience. 

• Conduct risk assessments when conditions, 

equipment, procedures, fuel systems or operating 

environments change. 

• Keep equipment inspection, maintenance and 

calibration programs effective and documented. 

• Continuously review safety performance and 

update procedures when lessons, standards or 

operational conditions change. 

 

8.2 Conclusion 

Safe aviation fueling is not achieved by having a 

procedure on paper alone. It is achieved when 

competent people consistently perform the right 

actions, recognize hazards, communicate clearly, use 

appropriate controls and intervene when conditions 

are unsafe. 

 

The routine nature of fueling makes habit particularly 

important. A professional who automatically checks, 

connects, communicates, observes and verifies is less 

dependent on memory or motivation at the moment a 

hazard appears. Safe habits create layers of protection 

that support the technical standards governing aviation 

fuel operations. 

 

The central conclusion of this journal is therefore 

straightforward: safe fueling should become normal 

behavior. When safety is repeated until it becomes part 

of professional identity, the organization is better 

positioned to identify hazards early, protect people and 

aircraft, preserve fuel quality and prevent avoidable 

incidents. 

 

This approach is consistent with the broader aviation-

safety principle that effective risk control requires both 

technical standards and disciplined human 

performance. 
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