[bookmark: _pyhzavuhdifx]Module 9: Practical Flight Operations & Flight Proficiency Study Guide
[bookmark: _2m5exbpc661c]1. Module Overview & Learning Objectives
Module 9 (Practical Flight Proficiency) provides the practical flight training, maneuver evaluation, and emergency response standards required for remote pilots operating under FAA Part 107. While aeronautical knowledge prepares pilots for the FAA Unmanned Aircraft General (UAG) written examination, Module 9 establishes practical, hands-on command of the aircraft, site management, crew communication, and risk mitigation.
[bookmark: _s6m5msqsosdr]Primary Learning Objectives
· Controlled Aircraft Handling:  Demonstrate precise manual control, altitude hold, position control, orientation management, and smooth flight path execution across standard maneuvering profiles.
· Procedural Mastery:  Execute normal, abnormal, and emergency procedures using standardized operational checklists.
· Operational & Area Discipline:  Establish and maintain safe site perimeters, situational awareness, visual line-of-sight (VLOS), and crew resource management (CRM) during routine and dynamic flight operations.
· Emergency Responsiveness:  Recognize system degradation or environmental hazards immediately and execute correct recovery, Return-to-Home (RTH), or emergency landing procedures.
[bookmark: _gh5ilzf8d8fx]2. Practical Evaluation Standards & Scoring Rubric
To achieve the  UAS Flight Proficiency Certificate , a candidate must undergo a formal practical evaluation conducted by an instructor. The evaluation assesses both flight handling and ground procedures across seven core categories.
[bookmark: _8jcqmqisr05q]Passing Criteria
· Minimum Passing Score:   85 out of 100 points  (85%).
· Safety Gate:   Zero Critical Safety Failures . An individual who achieves a numerical score above 85% will still fail the evaluation if a single critical safety failure occurs.
[bookmark: _upsslgsc1sqs]Practical Evaluation Point Allocation
The academy utilizes two standardized scoring frameworks depending on the program track (12-Week Master Curriculum vs. 6-Week Accelerated Track). Both frameworks evaluate the same operational competencies totaling 100 points.
Assessment Category,Master Curriculum Allocation (Points),Accelerated Track Allocation (Points),Core Evaluation Elements
"Preflight, Site Control & Documentation",15,10,"Site perimeter setup, credential verification, airspace review, hazard assessment, log documentation."
Aircraft Inspection & Preflight,(Included above),15,"Systematic physical inspection of airframe, props, motors, batteries, payload, and control station link."
Mission Planning & Crew Briefing,15,10,"Crew role assignment, risk card review, abort criteria, closed-loop communication standards."
Takeoff & Initial Stabilization,10,15,"Controlled launch, vertical ascent, hover stabilization, system health checks at initial hover."
Aircraft Control & Precision Maneuvering,20,15,"Orientation control (tail-in, side-in, nose-in), manual patterns (square, circle, figure eight, orbit)."
Situational Awareness & Airspace Discipline,15,10,"Scan techniques, traffic yield, perimeter isolation, battery state monitoring, VLOS maintenance."
Abnormal & Emergency Response,15,15,"Lost-link recognition, RTH path management, low-battery response, simulated intruder avoidance."
"Landing, Postflight & Records",10,10,"Precision touchdown, safe power-down, battery inspection, flight logging, after-action review."
TOTAL SCORE,100,100,Minimum Passing Threshold: 85 Points
[bookmark: _mwjmodpzph9w]3. Critical Safety Failures (Zero-Tolerance Policy)
A critical safety failure results in an  immediate automatic failure  of the practical evaluation, termination of the flight test, and mandatory retraining before re-evaluation.
[bookmark: _rp2b0lq46e3a]Critical Safety Failure Conditions
1. Creates or Accepts an Avoidable Collision Hazard:  Operating in unsafe proximity to structures, vehicles, persons, or obstacles, or accepting an avoidable collision risk.
2. Failure to Yield to Manned Aircraft:  Failing to give right-of-way or immediately yield/avoid a manned aircraft conflict.
3. Disregard of Instructor Safety Command:  Failing to immediately comply with an explicit safety direction or abort command given by the instructor or evaluator.
4. Launching with a Disqualifying Defect:  Knowingly initiating flight with an unserviceable aircraft component, damaged propeller, compromised battery, uncalibrated sensor/home point, or unverified Remote ID broadcast.
5. Loss of Safe Control / Operation Outside Authorized Boundary:  Losing control of the aircraft or allowing the aircraft to fly outside the designated flight training area, altitude ceiling, or instructor safety perimeter.
6. Continuation Past Mandatory Abort Conditions:  Continuing a mission after an unmitigated emergency, system failure, severe environmental degradation, or clear abort trigger occurs.
7. Careless or Reckless Operation:  Demonstrating intentional disregard for safety, operating under the influence or while impaired, or violating Part 107 operating limitations.
8. Falsification of Records:  Intentionally falsifying preflight checklists, flight logs, authorizations, training records, or inspection documentation.
[bookmark: _f5dptaih8zvy]4. Flight Maneuvers & Precision Patterns
Practical flight maneuvers transition the pilot from basic flight controller manipulation to advanced manual precision and orientation management.
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[bookmark: _qelx55o8diyo]Maneuver Profiles & Standards
[bookmark: _6lifmwp4y6f4]1. Precision Takeoff & Initial Stabilization
· Execution:  Place aircraft on launch pad. Perform pre-arm systems check. Smoothly increase throttle for vertical launch to an initial hover height (typically 10–15 feet AGL).
· Standards:  Vertical ascent without lateral drift or rotation; stabilize in hover; complete telemetry verification (GNSS lock, battery voltage, signal strength) prior to proceeding.
[bookmark: _qs2yjayznr84]2. Altitude & Position Control Hovering
· Execution:  Hold stationary hover across three core orientations relative to the pilot:
· Tail-In:  Aircraft facing directly away from the pilot.
· Side-In:  Aircraft facing 90 degrees left or right relative to the pilot.
· Nose-In:  Aircraft facing directly toward the pilot (controls reversed).
· Standards:  Maintain altitude and position stability against ambient wind, demonstrating control inputs during orientation changes.
[bookmark: _1vj3lxt03ia2]3. Manual Precision Flight Patterns
· Square Pattern:  Fly a defined rectangular perimeter. Maintain uniform speed along legs, execute crisp 90-degree heading turns at corners, and maintain consistent altitude throughout.
· Circle / Orbit Pattern:  Execute a continuous 360-degree circular path around a central point-of-interest (POI). Maintain smooth yaw and roll coordination to keep the camera/nose oriented toward the center point or along the flight track.
· Figure-Eight Pattern:  Execute dual intersecting circular loops forming a smooth figure eight. Maintain continuous fluid control, smooth altitude, precise speed, and smooth yaw coordination through the center intersection point.
[bookmark: _e2qo73fdjq3u]4. Precision Landing Procedure
· Execution:  Guide aircraft from flight area to a centered hover over the landing pad. Initiate steady vertical descent.
· Standards:  Touch down within designated landing zone bounds; execute immediate motor disarm upon contact; prevent bounce, tip-over, or drift during touchdown.
[bookmark: _5vnvnfuf3st3]5. Operational Checklists & Procedures
Standardized checklists must be executed verbatim. Bypassing a required safety item constitutes a procedure gap or critical safety failure.
[bookmark: _k5bkg59purro]Preflight Checklist Procedure
·   Pilot Credentials & ID:  Remote Pilot Certificate, government photo ID (REAL ID/Passport), and FTN available.
·   Aircraft Registration & Remote ID:  Aircraft registration markings verified; Remote ID module/built-in status confirmed functional and broadcasting.
·   Airspace & Authorization:  Airspace classification reviewed; LAANC authorization or waiver verified for controlled airspace if applicable; TFRs and NOTAMs checked.
·   Weather Assessment:  Local METAR/TAF decoded; wind speed, visibility, cloud clearance, density altitude, and temperature evaluated for battery/aircraft limits.
·   Site Hazard & Perimeter Survey:  Operational site surveyed; non-participating people, vehicles, obstacles, and RF interference hazards identified; safety perimeter established.
·   Aircraft Physical Inspection:
· Airframe & Arms:  Undamaged, structural integrity intact.
· Propellers:  Inspected for nicks, cracks, bending, or improper mounting.
· Motors:  Clean, rotating freely without resistance or debris.
· Batteries:  Fully charged, secure, zero swelling, nominal temperature.
· Payload & Camera:  Securely mounted, balanced, clear lens.
·   Control Station & Link:  Controller battery charged, antennas oriented correctly, telemetry link verified, switch defaults set.
·   Home Point & RTH Configuration:  Home point locked on GNSS; RTH altitude set above the highest local obstacle.
·   Crew Briefing:  Crew roles (Remote PIC, Visual Observer, Person Manipulating Controls) assigned; closed-loop communication established.
·   Emergency & Abort Plan:  Emergency landing zones identified; abort triggers and lost-link actions defined.
[bookmark: _1qrzd8q38se2]Postflight Checklist Procedure
·   Safe Power-Down:  Motors disarmed immediately upon landing; aircraft powered down; controller powered off.
·   Battery Postflight Inspection:  Battery removed and checked for excessive heat, swelling, damage, or abnormal depletion rates; voltage logged.
·   Airframe Damage Inspection:  Airframe, props, motors, and payload inspected for post-flight wear, thermal stress, or contamination.
·   Flight Logging:  Flight duration, distance, maximum altitude, pilot name, battery ID, and site details recorded in official flight log.
·   Discrepancies & Maintenance:  Any control abnormalities, structural defects, or software warnings logged; maintenance request opened if required.
·   Data & File Securing:  Mission files and payload data transferred and secured per organizational policy.
·   Incident & Exception Review:  Confirm whether any airspace, safety, or equipment exceptions occurred.
·   After-Action Briefing:  Crew debrief completed; operational lessons and improvements noted.
[bookmark: _veg6m9d291gu]6. Live Flight Failsafes, Abnormal & Emergency Procedures
Remote pilots must manage unexpected dynamic hazards using immediate prioritized action, closed-loop communication, and strict adherence to safety protocols.
[bookmark: _swv30smiojxa]Core Failsafe Configurations
· Return-to-Home (RTH) Path Management:
· Pre-Flight Setup:  Ensure RTH altitude is explicitly configured to clear all local obstacles, trees, and structures within the operational ceiling.
· Execution:  Prior to automated RTH initiation, verify the linear flight path between the drone's location and the Home Point is free of overhead obstructions or rising terrain.
· Lost-Link Failsafe Response:
· Automated Sequence:  If command and control (C2) link is lost, aircraft holds position temporarily, attempts reconnect, and initiates automated RTH or local auto-land based on pre-set parameters.
· Pilot Action:  Maintain active monitoring of the flight corridor, announce lost-link status to the crew, attempt C2 reconnect via controller orientation, and track aircraft visually or via VO.
[bookmark: _kwbo7cvy9tp9]Emergency Scenario Response Protocol
The academy evaluates remote pilots across ten mandatory emergency scenarios.
Emergency Scenario,Immediate Pilot Action,Crew Coordination & Safety Trigger
1. Low Battery (Earlier than planned),Terminate mission immediately. Turn aircraft directly toward landing pad or nearest secondary safe landing zone.,"Announce ""Low Battery Emergency."" Skip non-essential maneuvers; recover aircraft prior to critical threshold."
2. GNSS Degradation / Loss,Transition mentally to manual attitude/position control. Maintain manual visual leveling and compensate for wind drift.,"Announce ""GPS Lost - Manual Control."" Steer clear of obstacles; initiate safe manual landing."
3. Lost Control Link,Monitor aircraft auto-behavior (hover vs. RTH). Re-orient controller antennas toward aircraft.,"Announce ""Lost Link."" Keep visual line of sight; prepare for automated recovery or RTH arrival."
4. Unexpected Manned Aircraft,Immediately yield right-of-way. Descend aircraft altitude and move laterally away from flight path.,"Announce ""Manned Aircraft - Yielding."" Visual Observer provides continuous traffic positioning callouts."
5. Person Enters Operations Area,Pause maneuvering; place aircraft in stationary hover at safe altitude.,"Announce ""Perimeter Breach - Person."" Instruct VO to redirect non-participant; hold hover or abort."
6. Vehicle Enters Operations Area,Maneuver aircraft away from vehicle transit path; maintain altitude buffer.,"Announce ""Vehicle Traffic."" Avoid flying over moving vehicles unless Part 107 compliant."
7. Sudden Wind Increase,Lower flight altitude where wind speeds are generally lower. Orient aircraft for return path against wind.,"Announce ""High Wind - Aborting."" Monitor battery burn rate closely during upwind transit."
8. Propulsion Anomaly / Motor Failure,Recognize uncommanded yaw/pitch/roll or thermal warning. Reduce throttle aggressiveness.,"Announce ""Propulsion Anomaly."" Execute immediate controlled emergency landing at nearest clear spot."
9. Controller / Display Freeze,Rely on direct line-of-sight visual flying. Maintain aircraft hover using physical stick inputs.,"Announce ""Display Freeze."" Use VO to monitor altitude/telemetry visually while executing safe landing."
10. RTH Path Conflict,Override automated RTH manually if an obstacle lies in the returning path.,"Announce ""RTH Override."" Resume stick control, climb above obstacle or steer laterally, then complete manual landing."
[bookmark: _u2rzwaudhgi1]7. Crew Resource Management (CRM) & Callouts
Effective operations depend on standardized crew roles, structured briefings, and concise, closed-loop communications.
[bookmark: _6lqiwwvdi0p2]Primary Crew Roles & Responsibilities
· Remote Pilot in Command (Remote PIC):  Holds direct authority and final responsibility for the safe operation, crew oversight, risk assessment, and legal compliance of the sUAS flight.
· Person Manipulating Controls:  Manipulates the flight controls under the direct supervision of the Remote PIC (who must be capable of taking immediate control).
· Visual Observer (VO):  Maintains direct, unassisted visual line-of-sight with the aircraft to monitor location, airspace, non-participating persons, and potential hazards, giving immediate verbal updates to the Remote PIC.
[bookmark: _u4iyvr4pk8e8]Standardized Closed-Loop Callouts
Closed-loop communication requires that every critical statement or instruction is echoed back and confirmed to prevent misunderstandings.
[Remote PIC] "Prepare to Launch. Area Clear?"
                   |
                   v
  [Visual Observer] "Area Clear, Airspace Clear. Launch Approved."
                   |
                   v
[Remote PIC] "Launching Now."

[bookmark: _4hdms3vlqsth]Standard Operational Callout Examples
· Launch Sequence:
· Remote PIC:  "Checking airspace and area. Confirm clear for launch."
· Visual Observer:  "Airspace clear, ground perimeter clear. You are clear for launch."
· Remote PIC:  "Launching."
· In-Flight Traffic Discovery:
· Visual Observer:  "Traffic! Manned helicopter, low altitude, 2 o'clock, moving left to right."
· Remote PIC:  "Copy, traffic 2 o'clock. Descending to 100 feet AGL and holding position."
· Visual Observer:  "Traffic clear of our corridor."
· Remote PIC:  "Copy, traffic clear."
· Abort Sequence:
· Remote PIC / VO / Instructor:  "ABORT, ABORT, ABORT."
· Person Manipulating Controls:  "Aborting mission, holding hover / descending immediately."
[bookmark: _12l50lkpsx1r]Instructor Observation Codes
During flight training and practical evaluations, instructors log performance using standard observation codes to track competencies and structure post-flight debriefs:
· K — Knowledge Gap:  Failure to recall or apply regulatory, technical, or environmental principles.
· P — Procedure Gap:  Failure to execute standard checklists, mission sequences, or operational workflows correctly.
· S — Safety Concern:  Normalization of risk, safety boundary infringement, or improper hazard evaluation.
· C — Communication / CRM Gap:  Poor crew coordination, unconfirmed statements, or lack of closed-loop callouts.
· F — Flight Control Gap:  Imprecise stick input, drift control failure, erratic maneuvering, or altitude instability.
· D — Documentation Gap:  Incomplete, inaccurate, or missing flight logs, risk cards, or checklists.
· R — Remediated & Re-demonstrated:  Deficiency briefed, corrected, re-tested, and successfully demonstrated to standard.

