Healthg%;é GLOSSARY

Drone Repair and Maintenance

Safety Protocols and Documentation

Airworthiness Certificate — Related terms: Regulatory Compliance, Flight Authorization. The Airworthiness
Certificate is an official document issued by the national aviation authority confirming that a drone meets all
applicable safety standards and is fit for operation. It verifies that the airframe, propulsion system, control
electronics, and software have been inspected and approved. Example: A technician upgrades a
quadcopter’'s motor and must obtain a new certificate before the drone can be used commercially. Practical
application: Before each flight, the certificate number is logged in the maintenance record, and any
modifications trigger a re-inspection. Challenges: Keeping the certificate current after frequent component
swaps, and navigating differing international certification requirements for cross-border operations.

Battery Safety Protocol — Related terms: Energy Storage Management, Thermal Runaway Prevention. This
protocol outlines procedures for handling, charging, storing, and disposing of lithium-polymer (LiPo) and
lithium-ion (Li-ion) batteries used in drones. Key steps include inspecting cells for swelling, using
fire-resistant charging bags, and maintaining a temperature-controlled storage area. Example: A repair shop
implements a “no-smoke” zone for battery charging and uses a temperature-monitored cabinet to prevent
overheating. Practical application: Technicians follow a checklist before each charge cycle, noting voltage,
capacity, and visual condition. Challenges: Balancing rapid charging needs with safety, managing battery
degradation over time, and ensuring compliance with local hazardous waste regulations.

Calibration Procedure — Related terms: Sensor Alignment, Flight Accuracy. Calibration aligns the drone’s
inertial measurement unit (IMU), compass, barometer, and GPS to ensure precise navigation and stable
flight. The procedure typically involves placing the drone on a level surface, initiating a software-guided
sequence, and verifying results against known reference points. Example: After a firmware update, a
technician runs a full IMU and compass calibration to prevent drift. Practical application: Calibration is
performed after any impact, component replacement, or exposure to strong magnetic fields. Challenges:
Environmental interference (e.g., metal structures) can skew readings, and inexperienced users may skip
calibration, leading to unsafe flight behavior.

Documentation Standards — Related terms: Record-Keeping Policies, Audit Trail. Documentation standards
define the format, content, and retention requirements for all maintenance records, safety logs, and incident
reports. They ensure consistency, traceability, and legal defensibility. Example: A company adopts
ISO9001-compatible templates for service reports, including fields for part numbers, technician signatures,
and verification dates. Practical application: During an audit, reviewers quickly locate the required
documents because each entry follows the standardized layout. Challenges: Maintaining up-to-date
documentation amid high-volume repairs, and training staff to use the prescribed templates without
shortcuts.

Emergency Shut-Down — Related terms: Kill Switch, Rapid Power Isolation. The emergency shut-down
procedure provides a rapid method to cut power to the drone’s propulsion system in case of malfunction,
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fire, or loss of control. It typically involves a dedicated hardware button on the ground control station and a
software command that disables motor outputs. Example: During a test flight, a motor overheats; the pilot
presses the emergency button, and the drone lands safely. Practical application: All technicians verify the
functionality of the shut-down mechanism during pre-flight checks. Challenges: Ensuring the shut-down
signal is received reliably under electromagnetic interference and that the drone’s battery management
system can handle abrupt load removal without damage.

Hazard Identification — Related terms: Risk Assessment, Safety Audit. Hazard identification is the systematic
process of recognizing potential sources of injury or equipment damage in the repair environment. It
includes reviewing work areas, tools, chemicals, and procedural steps to spot unsafe conditions. Example: A
safety officer discovers that exposed wiring on a workbench poses an electrocution risk and tags the area
for corrective action. Practical application: Identified hazards are logged in a register and prioritized for
mitigation. Challenges: Hidden hazards such as intermittent electrical faults may be difficult to detect
without specialized testing equipment.

Inspection Checklist — Related terms: Pre-Flight Inspection, Post-Repair Verification. An inspection checklist
is a structured list of items to be examined before a drone is cleared for flight or after maintenance. It
covers visual checks, functional tests, and documentation verification. Example: The checklist includes
verifying propeller attachment torque, battery voltage, and firmware version. Practical application:
Technicians sign off each item, providing accountability and a clear audit trail. Challenges: Checklists can
become overly lengthy, leading to fatigue and missed items; therefore they must be concise yet
comprehensive.

Job Safety Analysis (JSA) — Related terms: Task Hazard Breakdown, Control Measures. A JSA breaks down a
specific repair task into individual steps, identifies associated hazards, and prescribes control measures. It is
used to plan safe work practices and to communicate risks to all participants. Example: For soldering a flight
controller, the JSA notes exposure to fumes, hot tools, and static electricity, recommending fume extraction,
heat-resistant gloves, and an anti-static mat. Practical application: Before beginning a complex repair, the
team reviews the JSA and assigns responsibilities. Challenges: Keeping the JSA current when procedures
evolve, and ensuring all technicians read and understand the analysis rather than treating it as a formality.

Lockout-Tagout (LOTO) — Related terms: Energy Isolation, Safety Lockout Devices. LOTO is a safety
procedure that isolates hazardous energy sources (electrical, pneumatic, hydraulic) and affixes a lock and
tag to prevent accidental re-energization during maintenance. Example: When replacing a drone’s motor
driver board, the technician disconnects the power supply, applies a lock to the disconnect switch, and tags
it with a warning notice. Practical application: LOTO ensures that no one can inadvertently power the system
while components are being handled. Challenges: Managing multiple lockout points on a compact drone
platform and ensuring that all team members respect the locks, especially in fast-paced repair shops.

Personal Protective Equipment (PPE) — Related terms: Safety Gear, Protective Apparel. PPE includes items
such as safety glasses, gloves, hearing protection, and flame-resistant clothing that shield technicians from
workplace hazards. Example: During a propeller replacement, a technician wears cut-resistant gloves to
prevent hand injuries. Practical application: PPE requirements are listed in the safety manual and reinforced
through regular training sessions. Challenges: Selecting PPE that does not impede fine motor skills needed
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for delicate electronics work, and ensuring consistent usage across all staff.

Risk Assessment Matrix — Related terms: Severity Rating, Probability Scale. The matrix is a visual tool that
plots the likelihood of an event against its potential impact, helping prioritize mitigation actions. Example: A
high-probability, high-severity risk (e.g., battery fire) receives immediate corrective measures, while a
low-probability, low-severity risk (e.g., minor dust accumulation) may be monitored. Practical application:
The matrix guides resource allocation for safety improvements. Challenges: Subjectivity in assigning scores,
and the tendency to underestimate low-frequency but high-impact events.

Standard Operating Procedure (SOP) — Related terms: Process Documentation, Operational Consistency. An
SOP is a detailed, step-by-step guide that describes how to perform a specific maintenance or safety task
consistently. It includes required tools, safety precautions, and quality checks. Example: The SOP for
firmware flashing outlines the exact software version, cable type, and verification steps. Practical application:
New technicians follow SOPs to achieve the same quality as experienced staff. Challenges: Keeping SOPs
current with rapid technology changes and preventing “work-around” shortcuts that deviate from the
documented process.

Technical Service Bulletin (TSB) — Related terms: Manufacturer Advisory, Repair Guidance. A TSB is an official
communication from the drone manufacturer that details known issues, corrective actions, and component
updates. Example: A TSB may recommend replacing a specific batch of ESCs due to premature failure.
Practical application: Service centers incorporate TSB recommendations into their repair workflow, ensuring
that affected drones receive the latest fixes. Challenges: Tracking multiple TSBs across different drone
models and ensuring that technicians apply the correct bulletin to the appropriate serial numbers.

Voltage Discharge Protocol — Related terms: Safe Battery Handling, Electrostatic Discharge (ESD). This
protocol defines how to safely discharge a drone’s high-capacity battery to a safe voltage level before
servicing or recycling. It typically involves connecting a resistor load and monitoring voltage decay.
Example: Before opening the battery compartment, a technician connects a 10 Q resistor and waits until
voltage drops below 3.0V per cell. Practical application: Reduces the risk of accidental short circuits or
thermal events during disassembly. Challenges: Ensuring the discharge device is correctly rated and that the
process is not rushed, which could leave residual charge.

Wiring Harness Inspection — Related terms: Cable Integrity Check, Connector Verification. This inspection
focuses on the condition of the drone’s internal wiring, including insulation wear, connector tightness, and
routing compliance. Example: A technician uses a magnifying lamp to spot micro-cracks in the power
harness that could cause intermittent failures. Practical application: Faulty wiring is corrected before flight
testing to avoid unexpected loss of control. Challenges: Accessing hidden wires without damaging adjacent
components, and identifying subtle insulation degradation that may not be visible to the naked eye.

Environmental Controls — Related terms: Temperature Regulation, Dust Management. Environmental
controls refer to the management of temperature, humidity, and particulate levels within the repair
workshop to protect sensitive electronics and battery health. Example: The lab maintains 22°C +2°C and
45 % relative humidity, with HEPA filtration to reduce dust deposition on circuit boards. Practical application:
Consistent environment prolongs component lifespan and reduces re-work caused by moisture-induced
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corrosion. Challenges: Balancing energy costs with strict climate specifications, and responding to seasonal
fluctuations that affect indoor conditions.

Failure Mode Effects Analysis (FMEA) — Related terms: Reliability Assessment, Preventive Maintenance. FMEA
is a systematic approach to identify potential failure modes of drone components, assess their effects on
overall system performance, and prioritize mitigation strategies. Example: An FMEA on the propeller hub
reveals that material fatigue could lead to hub fracture, prompting a redesign of the attachment geometry.
Practical application: The analysis informs inspection intervals and component redesigns. Challenges:
Gathering accurate failure data for relatively new drone models and allocating sufficient time for thorough
analysis amid tight repair schedules.

Grounding Procedure — Related terms: Static Dissipation, Electrostatic Safety. Grounding procedures ensure
that technicians and equipment are electrically neutral before handling sensitive electronic components,
preventing static discharge that could damage circuitry. Example: Before opening the flight controller, a
technician wears an anti-static wrist strap connected to a grounded workbench. Practical application:
Reduces the incidence of latent defects caused by unnoticed ESD events. Challenges: Maintaining a reliable
ground path in mobile repair setups and confirming that all tools are properly grounded.

Heat Stress Management — Related terms: Thermal Safety, Operator Fatigue. Heat stress management
involves monitoring ambient temperature and personal exertion levels to prevent heat-related illnesses
among technicians working with high-temperature soldering or battery testing equipment. Example: A
technician uses a wearable temperature sensor and takes scheduled cool-down breaks when core
temperature exceeds 38 °C. Practical application: Enhances worker safety and maintains concentration
during precise repair tasks. Challenges: Enforcing break protocols in high-throughput environments and
accounting for individual variability in heat tolerance.

Incident Report — Related terms: Accident Documentation, Root Cause Analysis. An incident report captures
the details of any safety event, near-miss, or equipment failure, providing a basis for investigation and
corrective action. It includes date, time, personnel involved, description of the event, and immediate
response measures. Example: After a propeller blade snapped mid-flight, the pilot files an incident report
that triggers a review of propeller wear limits. Practical application: Enables trend analysis to identify
recurring safety issues. Challenges: Encouraging honest reporting without fear of punitive action and
ensuring timely completion of the report.

Logbook Maintenance — Related terms: Service Record, Flight History. The logbook is a chronological record
of all maintenance activities, component replacements, inspections, and flight hours for each drone. It
serves as a legal document and a technical reference. Example: A logbook entry notes the replacement of a
motor with serial number XYZ-123 on 12 May 2026, including the technician’s signature. Practical
application: Facilitates traceability during audits and resale evaluations. Challenges: Preventing omissions in
busy periods and integrating electronic logbook systems with existing manual processes.

Manufacturer Advisory — Related terms: Technical Service Bulletin, Product Update. Manufacturer advisories
are communications that inform service centers of known issues, firmware patches, or recommended service
intervals. They may be distributed via email, online portals, or printed bulletins. Example: A manufacturer
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releases an advisory recommending a firmware roll-back for drones experiencing GPS jitter after a recent
update. Practical application: Service centers incorporate advisories into their SOPs to pre-emptively
address issues. Challenges: Filtering relevant advisories from a high volume of communications and
ensuring all technicians receive and understand the updates.

Risk Mitigation Strategy — Related terms: Control Implementation, Safety Planning. This strategy outlines the
specific actions taken to reduce identified risks to acceptable levels, such as engineering controls,
administrative policies, and personal protective measures. Example: To mitigate battery fire risk, the shop
installs fire-suppression cabinets and mandates a dedicated charging area. Practical application: The
strategy is reviewed annually and adjusted based on incident trends. Challenges: Balancing cost of
mitigation measures against the probability and severity of potential incidents.

Safety Audit — Related terms: Compliance Review, Internal Inspection. A safety audit is a systematic
evaluation of the workshop’s adherence to safety protocols, documentation standards, and regulatory
requirements. Audits are performed by internal safety officers or external consultants. Example: An audit
reveals that lockout-tagout procedures are not consistently documented, prompting a corrective action
plan. Practical application: Findings are recorded, corrective actions assigned, and follow-up audits
scheduled. Challenges: Allocating time for thorough audits without disrupting ongoing repair work and
maintaining objectivity during internal reviews.

Technical Documentation — Related terms: Service Manuals, Repair Guides. Technical documentation
comprises all written, graphical, and digital resources that provide instructions for assembly,
troubleshooting, and maintenance of drones. It includes schematics, part numbers, torque specifications,
and software configuration files. Example: A technician consults the wiring diagram in the technical
documentation to locate a broken trace on the power distribution board. Practical application: Accurate
documentation reduces guesswork and speeds up fault isolation. Challenges: Keeping documentation up to
date with rapid hardware revisions and ensuring that all staff have access to the latest versions.

Voltage Surge Protection — Related terms: Transient Suppression, Electrical Safeguard. Surge protection
devices (SPDs) are installed on power inputs and communication lines to guard against voltage spikes
caused by lightning, switching events, or faulty equipment. Example: An SPD is placed between the mains
charger and the drone’s charging port to clamp spikes above 250V. Practical application: Protects sensitive
electronics from damage that could lead to costly repairs. Challenges: Selecting SPDs with appropriate
clamping voltage for low-voltage drone systems and performing periodic testing to confirm functionality.

Warranties and Service Agreements — Related terms: Contractual Obligations, Repair Coverage. Warranties
define the manufacturer's commitment to repair or replace defective components within a specified period,
while service agreements outline additional support terms offered by repair shops. Example: A five-year
warranty covers motor failure due to manufacturing defects, whereas a service agreement provides
quarterly preventative maintenance. Practical application: Technicians verify warranty status before ordering
parts to avoid unnecessary expenses. Challenges: Interpreting warranty clauses that may exclude damage
caused by improper handling, and coordinating between multiple parties when warranty claims intersect
with third-party repairs.
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Zero-Defect Policy — Related terms: Quality Assurance, Continuous Improvement. The zero-defect policy is
an organizational commitment to eliminate errors in repair processes, documentation, and safety
compliance. It promotes a culture where every team member actively seeks to prevent defects rather than
merely detecting them after occurrence. Example: The policy mandates double-verification of serial
numbers during component replacement. Practical application: Drives implementation of check-lists, peer
reviews, and root-cause analysis for any deviation. Challenges: Achieving realistic expectations in a
high-volume environment and preventing complacency when defect rates are low.

Arc Flash Safety — Related terms: Electrical Hazard, Protective Clothing. Arc flash safety addresses the risk of
high-energy electrical arcs that can cause burns, blindness, and equipment damage. Although drones
operate at relatively low voltages, certain testing rigs (e.g., motor bench testers) may generate arcs.
Example: Technicians wear flame-resistant lab coats and use insulated tools when performing high-current
motor tests. Practical application: Safety signage and barrier enclosures are placed around test stations.
Challenges: Recognizing arc-flash potential in non-traditional settings and ensuring that safety equipment is
rated for the specific incident energy levels.

Battery Breach Notification — Related terms: Regulatory Reporting, Incident Management. Battery breach
notification is the mandatory reporting of incidents where a battery is compromised, leaks, or ignites, to
regulatory bodies and manufacturers. The notification includes details of the event, battery specifications,
and corrective actions taken. Example: After a battery vented during a high-temperature test, the lab files a
breach report within 24 hours. Practical application: Enables manufacturers to issue recalls or safety
advisories promptly. Challenges: Gathering accurate data during an emergency and meeting diverse
reporting timelines across jurisdictions.

Compliance Audit — Related terms: Regulatory Inspection, Certification Review. A compliance audit evaluates
whether the repair facility meets all applicable laws, standards, and internal policies related to drone safety
and documentation. Audits may be scheduled or triggered by regulatory inspections. Example: The audit
confirms that all technicians have up-to-date PPE certifications and that safety signage is present. Practical
application: Findings are used to correct non-conformities before they result in penalties. Challenges:
Keeping pace with evolving regulations, especially those concerning emerging battery technologies and
autonomous flight operations.

Drone Registration — Related terms: Legal Identification, Flight Authorization. Registration assigns a unique
identifier to each drone, linking it to its owner and enabling traceability of flight activity. In many
jurisdictions, registration is a prerequisite for commercial operation. Example: A repair shop updates the
registration database after installing a new serial-numbered motor assembly. Practical application: The
registration number is displayed on the drone’s exterior and recorded in the maintenance logbook.
Challenges: Managing multiple registrations for drones that are frequently re-branded or transferred
between owners, and ensuring compliance with differing national registration schemes.

Environmental Impact Assessment (EIA) — Related terms: Sustainability Review, Regulatory Compliance. An
EIA evaluates the potential environmental effects of the repair facility’s operations, such as waste
generation, chemical usage, and energy consumption. The assessment informs mitigation strategies to
reduce ecological footprints. Example: The shop implements a recycling program for damaged carbon-fiber
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components after the EIA recommends waste reduction. Practical application: Results are documented and
submitted to local environmental agencies as part of the permitting process. Challenges: Quantifying
indirect impacts like the carbon cost of shipping parts and balancing sustainability goals with operational
efficiency.

Failure Investigation Report — Related terms: Root Cause Documentation, Corrective Action. This report
details the systematic examination of a component or system failure, outlining the investigative
methodology, findings, and recommended corrective measures. Example: After a motor controller failure,
the investigation report identifies a solder joint crack caused by vibration, leading to a redesign of the
mounting bracket. Practical application: The report becomes part of the knowledge base, preventing
recurrence of similar failures. Challenges: Allocating sufficient time for thorough investigations while
maintaining repair throughput and ensuring unbiased analysis.

Heat-Sink Installation Guidelines — Related terms: Thermal Management, Component Cooling. These
guidelines describe the correct positioning, torque, and thermal interface material application for heat-sinks
attached to high-power components such as ESCs and power modules. Example: The guideline specifies a
torque of 0.15Nm for the heat-sink screw and a thin layer of silicone-based thermal paste. Practical
application: Proper installation prolongs component life and prevents overheating-related shutdowns.
Challenges: Ensuring consistent torque across multiple technicians and avoiding over-application of thermal
paste, which can act as an insulator.

Incident Command System (ICS) — Related terms: Emergency Response Framework, Coordination Protocol.
The Incident Command System provides a structured hierarchy for managing emergencies, such as fires,
chemical spills, or severe equipment failures within the repair facility. It defines roles (Incident Commander,
Safety Officer, Operations Lead) and communication channels. Example: During a battery fire, the Safety
Officer initiates the ICS, evacuates personnel, and coordinates with the fire department. Practical
application: Clear roles reduce confusion and enable rapid, coordinated response. Challenges: Training all
staff on the system and maintaining updated contact lists for external responders.

Quality Assurance (QA) Checklist — Related terms: Inspection Protocol, Defect Prevention. The QA checklist is
a set of verification steps that ensure each repaired drone meets predefined quality standards before
release. It includes functional tests, visual inspection, and documentation verification. Example: The checklist
requires a 10-minute hover test, verification of firmware version, and sign-off by a senior technician.
Practical application: Provides a final gate that catches defects that may have been missed earlier.
Challenges: Preventing checklist fatigue and ensuring that the QA process adds value rather than becoming
a perfunctory step.

Risk Register — Related terms: Hazard Log, Mitigation Tracking. The risk register is a living document that
records identified risks, their assessed impact, mitigation actions, and status updates. It serves as a central
repository for risk management activities. Example: The register lists “Battery overheating during fast
charge” with a mitigation action to install temperature sensors and a target completion date. Practical
application: Enables systematic monitoring and prioritization of safety improvements. Challenges: Keeping
the register current as new risks emerge and integrating it with other project management tools.
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Standardized Part Numbering (SPN) — Related terms: Inventory Control, Component Identification. SPN is a
systematic approach to assigning unique identifiers to each component, facilitating tracking, ordering, and
documentation. Example: A motor is labeled SPN-MTR-001-V2, indicating type, version, and revision.
Practical application: Reduces errors when ordering replacements and simplifies cross-reference in service
manuals. Challenges: Maintaining consistency across multiple suppliers and updating the numbering
scheme when new variants are introduced.

Training Record System — Related terms: Competency Management, Employee Development. This system
logs all safety and technical training completed by each technician, including dates, topics, and assessment
results. Example: A technician’s record shows completion of “Advanced Battery Handling” with a pass rating
of 95%. Practical application: Ensures that only qualified personnel perform high-risk tasks and provides
evidence for regulatory compliance. Challenges: Keeping records up to date in a fast-growing workforce
and integrating the system with HR platforms.

Voltage Isolation Procedures — Related terms: Electrical Safety, Power Disconnect. Voltage isolation
procedures describe how to safely disconnect and isolate electrical circuits before performing maintenance,
preventing accidental energization. Steps typically include powering down the system, verifying zero
voltage with a multimeter, and applying lockout devices. Example: Before replacing a ESC, the technician
follows the isolation procedure to confirm that the power rails are truly de-energized. Practical application:
Minimizes the risk of electric shock and component damage. Challenges: Dealing with hidden or phantom
voltages in complex wiring harnesses and ensuring that isolation is maintained throughout the repair
duration.

Workplace Hazard Communication — Related terms: Safety Signage, Material Safety Data Sheets (MSDS).
Hazard communication ensures that all personnel are aware of chemical, physical, and biological risks
present in the repair environment. It involves labeling, signage, and access to MSDS for substances such as
solder flux, solvents, and battery electrolyte. Example: The lab displays a “No Open Flames” sign near the
battery charging area and provides MSDS for the electrolyte solution. Practical application: Empowers
workers to take appropriate precautions and respond correctly to spills or exposures. Challenges: Keeping
hazard information current as new chemicals are introduced and ensuring that all staff read and understand
the communicated warnings.
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