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Replacing the fuel control unit (FCU) in an aircraft gas turbine engine is a critical maintenance task
that requires meticulous procedures to ensure the engine operates safely and efficiently. The FCU
plays a vital role in regulating fuel flow to the engine, directly affecting performance, fuel efficiency,
and safety. After the replacement of this component, a comprehensive series of checks, calibrations,
and tests must be performed. These steps not only verify the proper installation but also confirm that
the engine's control systems are functioning within specified parameters. Failing to follow proper
post-replacement procedures can lead to engine malfunctions, safety hazards, or degraded
performance. This article provides an in-depth guide on what must be done after the fuel control unit
has been replaced on an aircraft gas turbine engine.

Pre-Run Inspection and Safety Checks

Before initiating any operational tests, it’s essential to conduct thorough pre-run inspections to
ensure that the installation is correct and that no external issues exist.

Visual Inspection

- Verify that the fuel control unit is securely mounted and properly aligned.

- Check all electrical connections, ensuring they are tight, free of corrosion, and correctly routed.
- Inspect fuel lines and connectors for leaks, cracks, or damage.

- Confirm that all fasteners and screws are properly torqued according to OEM specifications.

- Ensure that any protective covers or tags removed during installation are accounted for and
replaced.

System Safety Checks

- Confirm that the aircraft’s power supplies are disconnected or secured as per maintenance manual
instructions.

- Verify that the engine is in a safe state for testing, with no personnel in hazardous areas.

- Ensure that the aircraft’s fire detection and suppression systems are operational and ready.

Electrical System Calibration and Testing

Once physical inspections are complete, focus shifts to the electronic and control systems associated



with the new FCU.

Electrical Connectivity Verification

- Use a multimeter or diagnostic tools to verify continuity of electrical circuits.
- Check for proper grounding and absence of short circuits.
- Confirm that signal inputs and outputs are within specified ranges.

Control System Initialization

- Reset the engine control system to recognize the new FCU.

- Perform any required software updates or reinitializations as specified by the manufacturer.

- Use diagnostic software to verify that the control unit is communicating correctly with the engine
control system.

Sensor and Signal Checks

- Confirm that all sensor signals related to fuel flow, temperature, and pressure are within normal
limits.
- Calibrate sensors if necessary, following the OEM procedures.

Fuel System Checks and Flushing

The fuel system must be thoroughly checked to prevent contamination, ensure proper fuel flow, and
prevent engine damage.

Fuel Leak Inspection

- Conduct a leak test at all fuel line connections and fittings.
- Use approved leak detection methods, such as soapy water or electronic leak detectors.

Fuel System Flushing

- Flush the fuel lines to remove any debris or contaminants introduced during replacement.
- Replace fuel filters if applicable to ensure clean fuel delivery.

Fuel Quantity and Pressure Checks

- Verify fuel quantity in tanks and ensure fuel pressure regulators are functioning correctly.
- Confirm that fuel pressure readings match the specifications provided by the engine manufacturer.



Engine Run and Functional Tests

After confirming all physical and electrical parameters, the engine can undergo controlled run-up
procedures.

Ground Run Procedures

- Initiate a low-power ground run, gradually increasing to normal operating speeds.

- Monitor engine parameters such as N1, N2, exhaust gas temperature (EGT), oil pressure, and
vibration levels.

- Observe for abnormal noises, vibrations, or leaks.

Functional Checks

- Test the throttle response and fuel control responses to various commands.

- Verify that the fuel control unit correctly manages fuel flow during transient and steady-state
conditions.

- Check the operation of engine start and stop sequences.

Data Logging and Analysis

- Record all engine parameters during testing.
- Compare data against baseline or previous performance data to identify anomalies.
- Use diagnostic tools to interpret any fault codes or irregularities.

Engine Control System Recalibration

Post-installation calibration ensures that the engine operates within its specified parameters and
that the new FCU is correctly programmed.

Parameter Verification

- Confirm that all control parameters, such as fuel flow limits, acceleration schedules, and safety
margins, are correctly set.
- Adjust control settings as needed, following OEM calibration procedures.

Test Cell or Flight Test

- If possible, conduct a test in a controlled environment, such as a test cell, to validate engine
performance.

- For engines installed on aircraft, perform a ground test flight or operational check flight, following
the approved flight test plan.



Documentation and Record-Keeping

Accurate documentation is vital for compliance, future maintenance, and troubleshooting.

Record All Procedures

- Log installation details, calibration settings, test results, and any anomalies encountered.
- Update maintenance records with the date, technician details, and parts used.

Report and Address Issues

- If any discrepancies or faults are identified, document them thoroughly.
- Follow troubleshooting procedures to resolve issues before returning the engine to service.

Final Inspection and Return to Service

Once all checks and tests are satisfactorily completed, perform a final inspection to ensure
readiness.

Final Visual Inspection

- Confirm that all tools, tags, and protective covers are removed.
- Verify that all panels and covers are securely reinstalled.

Operational Readiness

- Ensure that all systems are reset and configured for normal operation.
- Obtain appropriate approvals and sign-offs from authorized personnel.

Return to Service

- Inform relevant flight and maintenance crews that the engine is ready.
- Follow standard operating procedures for engine start-up and taxi procedures.

Conclusion

Replacing the fuel control unit in an aircraft gas turbine engine is a complex procedure that
demands careful attention to detail at every step. From initial inspection and electrical verification
to system calibration and engine testing, each phase ensures the engine's safety and optimal
performance. Proper documentation and adherence to OEM procedures are essential for compliance
and future troubleshooting. By meticulously following these steps, maintenance technicians can



confidently restore engine functionality, ensuring safe and reliable operation in accordance with
aviation standards.

Key Takeaways:

- Always perform thorough visual and safety inspections post-replacement.
- Verify electrical connections and calibrate control systems carefully.

- Conduct comprehensive fuel system checks and flushing.

- Perform controlled engine ground runs and functional tests.

- Document all procedures and results meticulously.

- Complete final inspections before returning the engine to service.

Ensuring these steps are followed not only maintains the integrity of the engine but also upholds the
highest standards of aviation safety.

Frequently Asked Questions

What initial checks should be performed after replacing the
fuel control unit on an aircraft gas turbine engine?

Initial checks include verifying proper installation, inspecting for leaks, ensuring electrical
connections are secure, and confirming that all protective covers are removed before engine start-

up.

Is a system calibration or reprogramming required after
replacing the fuel control unit?

Yes, many fuel control units require calibration or reprogramming using specialized test equipment
or software to ensure proper engine control parameters are set according to the manufacturer's
specifications.

What engine parameters should be monitored during the first
engine run after replacing the fuel control unit?

Engine parameters such as fuel flow, turbine speed (N1/N2), exhaust gas temperature (EGT), and
compressor pressure ratio should be closely monitored to ensure proper operation and detect any
abnormalities.

Are there any specific safety procedures to follow during the
engine run-up after component replacement?

Yes, safety procedures include ensuring the area is clear of personnel, having fire suppression
equipment on hand, and following the aircraft manufacturer's recommended start-up and run-up
procedures to prevent damage or accidents.



Should any engine performance data be recorded after
replacing the fuel control unit?

Yes, recording baseline performance data during the initial runs helps identify any deviations from
normal operation and is useful for future troubleshooting or maintenance records.

When is it necessary to perform a complete engine test or
certification after replacing the fuel control unit?

A full engine test or certification is typically required if the replacement involves major modifications
or if the aircraft’s maintenance manual specifies such procedures to ensure compliance with safety
and performance standards.

What are the recommended post-replacement inspection steps
to ensure the fuel control unit is functioning correctly?

Recommended steps include checking for leaks, verifying correct electrical connections, performing
functional tests, checking for fault codes, and confirming that the engine responds properly to
control inputs during testing.

Additional Resources

Fuel Control Unit (FCU) Replacement on Aircraft Gas Turbine Engines: Essential Post-Installation
Procedures

Replacing a Fuel Control Unit (FCU) on an aircraft gas turbine engine is a critical maintenance task
that directly influences engine performance, safety, and compliance with aviation standards. The
FCU acts as the brain of the fuel regulation system, precisely controlling fuel flow to ensure optimal
combustion and engine operation. When an FCU is replaced, a meticulous sequence of post-
installation procedures must be undertaken to verify correct installation, calibration, and
functionality. Failure to perform these steps thoroughly can lead to engine inefficiencies, safety
risks, or regulatory non-compliance. This article offers an expert overview of the essential steps to
be followed after replacing an FCU, ensuring a seamless transition from maintenance to operational
readiness.

Initial Inspection and Visual Verification

Confirm Proper Installation

The first step after installing a new FCU is a comprehensive visual inspection. This ensures that the
unit is correctly mounted, secured, and free of physical damage or foreign objects. Key points
include:



- Ensuring all mounting bolts and fasteners are torqued to the manufacturer’s specifications.

- Verifying that electrical connectors, fuel lines, and sensor connections are properly engaged and
secured.

- Checking for any signs of damage or interference that might compromise the unit's integrity or
operation.

- Confirming that the correct part number and serial number match the maintenance records and
aircraft configuration.

Inspect for Fuel and Electrical Leaks

Prior to powering up the system, conduct a leak check by visually inspecting all fuel lines and
connections associated with the FCU. Also, examine electrical wiring for signs of damage or
improper routing. Leaks or electrical faults at this stage could compromise safety and should be
rectified immediately.

Electrical System Checks and Functional Testing

Electrical Continuity and Grounding Verification

Ensure that all electrical connections are correct and secure. Use a multimeter or specialized test
equipment to:

- Confirm continuity of wiring circuits.
- Check for proper grounding and shielding.
- Verify absence of shorts or open circuits.

Proper electrical integrity is vital for the FCU to operate correctly and communicate with engine
control systems.

Initial Power-up and System Self-Tests

With all connections verified, power-up the engine’s electronic control system according to the
manufacturer’s procedures. During this phase:

- Observe the engine’s Electronic Control Unit (ECU) or FADEC (Full Authority Digital Engine
Control) for self-test sequences.

- Monitor for any fault codes or warning indications displayed on cockpit or maintenance interfaces.
- Use diagnostic tools to check for stored fault codes that could indicate issues with the FCU
installation.



Fuel System Bleeding and Priming

Fuel System Bleed Procedures

Replacing an FCU often requires bleeding the fuel system to remove air pockets that could cause
uneven fuel delivery or engine misfires. Typical steps include:

- Opening dedicated bleed valves or drains as specified by the manufacturer.
- Using auxiliary fuel pumps or gravity to prime the system.
- Monitoring pressure gauges to ensure fuel flow stabilizes without air bubbles.

Proper bleeding ensures reliable fuel flow and prevents combustion instability.

Engine Fuel System Priming

Once the fuel system is bled:

- Perform a priming sequence by activating the engine’s start system or fuel pump to supply fuel
through the FCU.

- Observe fuel flow and pressure parameters to confirm that fuel reaches all necessary components.
- Ensure no leaks or irregularities are present during priming.

Calibration and Adjustment Procedures

Performing Initial Calibration
The FCU must be calibrated post-installation to match the specific engine model and operational

parameters. Calibration steps typically involve:

- Using manufacturer-specific test equipment or software to set baseline fuel flow, pressure, and
control limits.

- Adjusting the FCU'’s internal settings to align with the engine’s performance data.

- Ensuring that the control signals are correctly mapped and responsive.

Calibration is essential for precise fuel metering, efficiency, and compliance with certification
standards.

Testing Under Various Operating Conditions

After initial calibration, perform functional tests across different engine operational modes:

- Idle



- Takeoff thrust
- Climb

- Cruise

- Descent

This comprehensive testing ensures the FCU responds accurately to control inputs and engine
demands, maintaining stable operation throughout the power range.

Engine Run-Up and Performance Checks

Ground Run Procedures

Conduct a controlled engine run-up to verify the FCU’s performance in real operating conditions.
Key steps include:

- Gradually increasing engine RPM and thrust levels.
- Monitoring parameters such as fuel flow, turbine temperatures, pressures, and vibrations.

- Observing engine response to throttle changes and transient conditions.

This helps identify any abnormal behaviors attributable to the new FCU.

Data Logging and Analysis

During engine testing:

- Use data acquisition systems to record performance metrics.

- Compare recorded data against baseline or manufacturer specifications.

- Detect discrepancies that might indicate calibration issues or installation errors.

A thorough analysis ensures the engine’s performance aligns with operational standards.

Final Checks and Certification

Fault Clearance and System Validation
Before declaring the installation complete:
- Clear any fault codes stored during testing.

- Confirm that all systems operate within prescribed limits.
- Conduct a final visual inspection to verify no tools or foreign objects remain.



Documentation and Regulatory Compliance

Complete all necessary documentation:

- Update maintenance logs with details of the FCU replacement and testing procedures.

- Record calibration settings and test results.

- Ensure compliance with aircraft maintenance manuals, airworthiness directives, and regulatory
authority standards.

Proper documentation is vital for traceability and future maintenance audits.

Operational Readiness and Pilot Briefing
Finally:

- Brief the flight crew on any changes or considerations related to the FCU replacement.
- Perform a short test flight or engine run in operational conditions if required.
- Monitor engine parameters during initial flights to confirm stability.

Conclusion: Best Practices for Post-Replacement
Procedure

Replacing an FCU is a complex task that demands meticulous attention to detail. The following best
practices are recommended:

- Follow the manufacturer’s service and installation manuals precisely.

- Use calibrated and certified testing equipment.

- Document every step thoroughly.

- Conduct comprehensive troubleshooting and testing before returning the engine to service.
- Coordinate with relevant maintenance and flight operation teams.

By adhering to these procedures, maintenance personnel can ensure that the new Fuel Control Unit
performs reliably, maintains engine safety and efficiency, and complies with all regulatory
standards. The goal is to transition seamlessly from installation to operational readiness,
safeguarding both aircraft performance and passenger safety.

In summary, post-FCU replacement procedures encompass a systematic approach that includes
visual inspection, electrical checks, fuel system bleeding, calibration, engine testing, and compliance
documentation. When executed meticulously, these steps guarantee that the engine operates as
intended, minimizes downtime, and upholds the highest standards of aviation safety and reliability.
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