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FUEL TANK SAFETY PROCEDURES (2)

General

After three fuel tank explosions in recent decades, which caused 346
deaths, the U.S Department of Transportation, Federal Aviation
Administration (FAA), started a new regulation to get better fuel tank
safety.
This regulation is related to the prevention of ignition sources in fuel
tanks of current type certificated aircraft. It requires a one-time fuel
system safety and design review of the aircraft.

Critical Design Configuration Control Limitations (CDCCL)
The FAA issued Special Federal Aviation Regulation (SFAR) 88
which gives a detailed description of the CDCCL concept.
The DGAC requested the SFAR 88 to be added to PART 145, PART
M and PART 147 to reinforce the application of these regulations.
This includes:
- a conception part related to aircraft design characteristics,
- a maintenance part.
A CDCCL is a limitation requirement to keep a critical ignition source
prevention characteristic of the fuel system design that is necessary
to prevent the occurrence of a dangerous condition.
The function of the CDCCL is to give instructions to keep the critical
ignition source prevention characteristic during a configuration change
that can be caused by alterations, repairs or maintenance actions.
The aircraft manufacturers must supply a document to their customers
that gives the list of all the maintenance tasks related to the CDCCL.
For AIRBUS, this document is called the Fuel Airworthiness
Limitations and it is added to the Airworthiness Limitation Section
part 5.
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GENERAL - CRITICAL DESIGN CONFIGURATION CONTROL LIMITATIONS (CDCCL)
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FUEL TANK SAFETY PROCEDURES (2)

General (continued)

Fuel Information and Combustion Triangle
A fuel tank can be viewed as a confined space where under specific
conditions of pressure and temperature the ullage (vacant tank space)
can be made of an evaporated fuel/air mixture known as fuel vapor.
The liquid fuel does not blow up on its own; explosive conditions are
created when specific proportions of evaporated fuel, oxygen, pressure
and temperature are present in the tank ullage; the fuel vapor is then
defined as flammable. Even if the ullage is flammable, an explosion
will not occur unless an ignition source of sufficient energy exists.
The combustion triangle:
An Explosion in a "Fuel" environment such as aircraft wing tanks can
only occur if the 3 following sources are reached:
- fuel vapors,
- air (Oxygen O2),
- ignition (Electrical short cut, cigarette, etc.).
The aircraft fuel system has, by design, a number of features that are
intended to protect the system from inadvertent ignition.
The potential sources of ignition considered are:
- spark generation inside a fuel tank by electrical current originated
from external sources such as a lightning strike on the aircraft, by
wiring or equipment electrical faults,
- spark/heat generation inside a fuel tank caused by friction of moving
parts,
- fuel leakage outside of a fuel tank coming into contact with an
ignition source.
A chart shows the fuel grades used.
The flash point is the lowest temperature at which the liquid supplies
enough vapors mixed with ambient air, to make a gas that will ignite
with the contact of a thermal source, also called flame.
At this temperature the combustion will not be self sufficient, because
you need to reach the ignition point.

If the ignition does not need a flame, we talk about auto-ignition.
The Auto-Ignition point is the temperature at which a gas or a vapor
ignites spontaneously in the absence of a thermal source.
Do not confuse this term with the ignition point (temperature at which
the combustion is started and can continue).
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GENERAL - FUEL INFORMATION AND COMBUSTION TRIANGLE
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FUEL TANK SAFETY PROCEDURES (2)

Fuel System Design Configuration

The Airbus aircraft fuel systems have, by design, a number of features
that are intended to protect the system from inadvertent ignition.
- Wing / Trim Tank Structure:
In all the fuel tanks, the material and the large number of fasteners on
the attachment of the metallic structure used make sure that the fuel tank
structures are electrically bonded.
Composite ribs are bonded by means of metallic strips attached to the
non-metallic structure.
All aluminum structural items in the wing, trim and centre boxes have a
finishing for protection against electrical harnesses short-circuit with the
structure.
The combination of the construction and thickness of the tank boundary
skins give protection against a lightning strike causing ignition (heat).
- Fuel Quantity Indicating (FQI) Equipment:
Probes and sensors installed in tanks have low power supply. Electrical
connection is done through a terminal block. The protective gap between
the probes and the tank structure is maintained. They are electrically
isolated from the structure.
- Fuel pump:
Fuel pumps have safety features to prevent pumps from working in an
empty fuel tank. The pumps are tested to show that even after a long
working condition in an "empty fuel tank" the rotating surfaces remain
lubricated and thus limit the risk of mechanical ignition.
Each of the pumps is contained within an explosion-proof canister. It
comprises a pump element contained within and electrically bonded to
the canister and driven by an electric motor. Electrical connections to all
pumps are made outside the tank.
The moving parts inside the pump are normally submerged in fuel so
they cannot generate a spark during faulty conditions.
- Lightning Protection:
All equipment installed within any fuel tank is bonded to the structure

- Fuel System Wiring:
Only when absolutely necessary, wiring is routed inside fuel tanks. This
wiring is limited to sensing and monitoring systems, with very low energy
carrying requirements, to protect against the occurrence of an ignition
source as a result of high energy entering the fuel tank via the wiring.
External electrical wiring support clamps make sure, that a cut cable
cannot come into contact with the fuel tank boundary or structure in a
fuel vapor area.
There is a complete segregation between in-tank wiring equipment and
fuel calculators from other aircraft system wirings.
- Valves:
All motor operated valves within the fuel tanks have the actuator located
outside the tank wall. The valve mechanisms inside the tank are dual
bonded and do not have an ignition hazard.
- Pressure Switches:
Pump pressure switches are mounted on the tank boundaries. They are
separated from the fuel by a diaphragm. The electrical connections are
fully sealed and explosion proof.
- Fuel Leaks:
It is possible for fuel or fuel vapor to leak from a fuel tank into an adjacent
area and the accumulated fuel can become hazardous causing ignition.
Fuel leaks from the wing and trim tanks go either to the leading or trailing
edge cavities or to the outside. Any fuel overflowing from the NACA
intake is directed downwards and away from the engines (heat source)
via a fuel leak drip strip (angle section) located inboard of the NACA
intake. In the leading and trailing edges the equipment is explosion
proofed and insulated from the leakage. The APU fuel feed and Trim
Tank transfer pipes at the rear fuselage are shrouded so any fuel leakage
is drained overboard via the drain mast.
- Heat Sources:
Wing leading edges contain hot air ducting from the engines to the bleed
air and anti icing systems. These pipes are insulated and separated from
the tank boundary.
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FUEL SYSTEM DESIGN CONFIGURATION
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL

CDCCL items are listed in Airworthiness Limitation Form.
CDCCL section 2 of Airworthiness Limitation Form.
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MAINTENANCE APPLICATION OF CDCCL
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MAINTENANCE APPLICATION OF CDCCL
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL (continued)

AMM Application
A WARNING in the procedures identifies CDCCL items. When a
procedure identifies a CDCCL item, it is mandatory and necessary
that you follow the instructions correctly and accurately.
Air gap between fuel quantity indicating probes and the aircraft
structure.

WARNING: THIS PROCEDURE USES A FUEL SYSTEM ITEM
THAT IS IN A CATEGORY KNOWN AS A CRITICAL
DESIGN CONFIGURATION CONTROL LIMITATION
(CDCCL). CDCCL IDENTIFIES AN ITEM THAT CAN
BE THE SOURCE OF A POSSIBLE FUEL TANK
IGNITION. YOU MUST KEEP ALL CDCCL ITEMS
IN THE APPROVED CONFIGURATION. DAMAGE,
WEAR OR CHANGES TO A CDCCL ITEM CAN
CAUSE A POSSIBLE FUEL TANK EXPLOSION.

WARNING: THIS INSTRUCTION IS APPLICABLE TO A
CRITICAL DESIGN CONFIGURATION CONTROL
LIMITATION (CDCCL). CAREFULLY OBEY ALL
GIVEN INSTRUCTIONS WHEN YOU DO THIS STEP.
IF YOU DO NOT OBEY THESE INSTRUCTIONS, A
DANGEROUS CONDITION CAN OCCUR THAT
CAN CAUSE A POSSIBLE FUEL TANK
EXPLOSION.
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MAINTENANCE APPLICATION OF CDCCL - AMM APPLICATION
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MAINTENANCE APPLICATION OF CDCCL - AMM APPLICATION
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL (continued)

ESPM Application
Separation of fuel quantity and level indicating system wiring from
other wiring.

MAINTENANCE COURSE - T1+T2 - RR Trent XWB 
28 - Fuel

FUEL TANK SAFETY PROCEDURES (2) Jul 10, 2014
Page 18

A350 TECHNICAL TRAINING MANUAL
V

24
14

25
1 

- V
00

T
0M

M
0 

- 
X

M
28

D
10

00
00

00
01



MAINTENANCE APPLICATION OF CDCCL - ESPM APPLICATION
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL (continued)

AMM Application
Direct bonding on items of an equipment inside a fuel tank.
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MAINTENANCE APPLICATION OF CDCCL - AMM APPLICATION
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL (continued)

CMM Application
Safety critical features of fuel pumps: these features must be
maintained throughout the full life of the fuel pump to avoid a possible
ignition source by overheating or sparks caused by arcing, or friction
etc...
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MAINTENANCE APPLICATION OF CDCCL - CMM APPLICATION
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL (continued)

MPD Application
Application in Maintenance Planning Document.
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MAINTENANCE APPLICATION OF CDCCL - MPD APPLICATION
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL (continued)

SB Application
Service bulletin applicable on single aisle family aircraft.
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MAINTENANCE APPLICATION OF CDCCL - SB APPLICATION
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FUEL TANK SAFETY PROCEDURES (2)

Maintenance Application of CDCCL (continued)

AD Application
Extract of the Airworthiness Directive.
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MAINTENANCE APPLICATION OF CDCCL - AD APPLICATION
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FUEL TANK SAFETY PROCEDURES (2)

Safety Precautions

Make sure that you have the correct fire fighting equipment available.
When you have to work on a fuel system wiring, you must use test
equipment that is approved (otherwise, unapproved equipment could
cause fire or an explosion).
Make sure that the lighting in the work area is sufficient to work safely.
Wear protective goggles or face mask, clothes and gloves and avoid
wearing metallic clothing (e.g. footwear or a belt with a metal buckle)
which can cause sparks.
In the work area you must not:
- smoke,
- use flames which do not have protection,
- operate electrical equipment which is not necessary for the task,
- pull or move metal objects along the ground,
- use hearing-aids or battery-operated equipment which will cause sparks.
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SAFETY PRECAUTIONS
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FUEL TANK SAFETY PROCEDURES (2)

Safety Areas And Accessibility

Put the safety barriers in position and put the warning notices, to tell
persons not to operate the fuel system, not to refuel the aircraft and not
to operate the flaps.
Defuel the applicable wing tank or do a ground fuel transfer. Use the
ECAM to make sure that the applicable fuel tank valves are closed and
drain the remaining fuel
Open and safety tag circuit breakers for refuel system, refuel panel,
applicable fuel valves and SFCC (Slat Flap Control Computers).
Open the related fuel tanks access panels.

NOTE: Note: Some of these precautions are the minimum safety
standard for work in a fuel tank. Local regulations can make
other safety precautions necessary.
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SAFETY AREAS AND ACCESSIBILITY
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FUEL TANK SAFETY PROCEDURES (2)

Tanks Ventilation

Vent the tanks with a proper venting system (fitted with minimum 1 air
inlet & 1 air outlet).
Check with a combustible gas indicator (after minimum 6 hours of
ventilation) the tanks fuel gas concentration.
The fuel gas concentration must be < 10% of the Lower Explosive Limit
(LEL) before entering into the tanks.

WARNING: You must use a respirator if the fuel-gas concentration in
the fuel tanks is more than 5% of the Lower Explosive Limit
(LEL).
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TANKS VENTILATION
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FUEL TANK SAFETY PROCEDURES (2)

Entry Check-List

You must complete the Pre-Entry Checklist before you do work in a fuel
tank.
Finally, get access to the applicable work area.

WARNING: S:
- do not touch or push against the magnetic level indicators
when you are in the fuel tank. This will prevent damage to
them.
- do not touch or push against the FQI probes when you are
in the fuel tank. This will prevent damage to them and their
installation.
- do not cause damage to the internal structure, sealant,
electrical cables, or conduits during maintenance.
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ENTRY CHECK-LIST
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FUEL TANK SAFETY PROCEDURES (2)

Working Environment

NOTE: Note: You may have to remove parts of the structure (and
equipment) to get access to parts of the tank.
Use protective mats on the floor of the fuel tank to prevent:
- damage to the fuel tank structure,
- injury to persons,
- safety all components before you place them inside the fuel
tank,
- all wire locking must be installed/adjusted outside the fuel
tank.
Use only RED tie wraps in the fuel tanks.
Use only approved cleaning materials.
Make sure that all signs of solvents and cleaning agents are
removed from the equipment/components before they are
installed.
Put blanking caps on all disconnected pipes and openings in
components and tanks.
Do not connect electrical equipment to a power source less than
30 meters away, unless the power source has spark-proof
connectors.
You must obey the fuel safety procedures when you do work
in a fuel tank. When differences occur, you must use the
approved precautions of this procedure.

WARNING: Do not use metallic wire wool in fuel tanks.
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WORKING ENVIRONMENT
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FUEL TANK SAFETY PROCEDURES (2)

Close-Up

After completion of a work in a fuel tank, personnel must make sure that:
- the work area is clear of tools,
- the work area is clean,
- no electrical equipment has been damaged and disconnected,
- all the fuel system components have a correct electrical bonding,
- all access panels are back in their original position (e.g. rib access
panels).
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CLOSE-UP
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TANKS AND WATER DRAINAGE SYSTEM DESCRIPTION (2/3)

Function/Description of the Tanks

Tanks are divided into two different categories: fuel tanks and vent/surge
tanks. The fuel tanks are used for fuel storage to supply the engines and
the APU. Three tanks are used for fuel storage:
- The left wing fuel tank
- The center fuel tank
- The right wing fuel tank.
The structural geometry of the fuel tanks is designed to keep fuel loss to
a minimum, if structural damage occurs after an Uncontained Engine
Rotor Failure (UERF) event. Two wing vent/surge tanks, one at each
wing outboard end, collect fuel during some aircraft maneuvers or if there
is an overflow during refueling. Some access panels give access to the
fuel system elements.

Fuel Tanks
The center tank has three cells:
- The left cell (inner part of left wing)
- The mid cell (center wing box)
- The right cell (inner part of right wing).
The fuel in the wing fuel tanks is the last fuel to be used. It thus gives
relief for the wing bending moment which optimizes the structural
weight of the aircraft. Each wing fuel tank has two parts: the wing
fuel-tank collector-box and the wing fuel-tank main-cell. The function
of the collector box is to keep fuel near the engine feed pumps during
aircraft maneuvers. Fuel from the outboard part of the wing fuel tank
flows into the collector box by gravity, through the clack valves. Fuel
is kept around the pump inlets during aircraft maneuvers because the
clack valves prevent movement of the fuel out of the collector box.

Wing Vent/Surge Tanks
The design of the wing surge tanks makes sure that fuel released
during aircraft maneuvers does not go overboard. A drain path, through

the non-return valves of the surge tank, is supplied between the wing
vent/surge tank and the wing fuel tank. These valves let the fuel drain
inboard from the wing vent/surge tank into the wing fuel-tank
main-cell, but do not let it flow outboard.
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FUNCTION/DESCRIPTION OF THE TANKS - FUEL TANKS & WING VENT/SURGE TANKS
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TANKS AND WATER DRAINAGE SYSTEM DESCRIPTION (2/3)

Function/Description of the Tanks (continued)

Tank Access Panels
All the tanks have manhole access panels.
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FUNCTION/DESCRIPTION OF THE TANKS - TANK ACCESS PANELS
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TANKS AND WATER DRAINAGE SYSTEM DESCRIPTION (2/3)

Water Drainage Function/Description

Large quantities of water are caused by the condensation effect of air
contained in the fuel tanks. Water will also always be found in small
quantities in the fuel uploaded. Collected water can cause the fuel quantity
probe to give incorrect readings and can cause a contamination of the
fuel supplied to the engines. There is also an increased risk of engine
flow restriction because of ice formation. Microbiological contamination
is also a risk where the aircraft operates in a hot and humid climate. Water
drainage must be done at periodic intervals as per maintenance schedule.
Each tank has one or more water drain valves. There are three types of
water drain valves:
- Direct-water drain-valves
- Remote direct-water drain-valves
- Indirect water drain-valves.

Direct Water Drain Valve
Collected water is drained from the vent/surge tanks with direct
water-drain valves. Direct water-drain valves are manually operated
with a standard gravity tool.

Remote Direct Water Drain Valve
Water is removed from the center fuel tank with remote direct
water-drain valves, operated through a remote inlet. Because they are
fitted with extension tubes, the center tank water-drain valves are
manually operated with a standard gravity tool from the access panels
(belly fairing access).

Indirect Water Drain Valve
Indirect water-drain valves remove the water from the wing fuel-tank
collector-box. Indirect water-drain valves are connected to the lowest
point of the tank through a pipe and are manually operated.

For the indirect water-drain valves, if there is a low fuel quantity in
the tank, it is recommended to drain the water with a suction procedure
and not a gravity procedure.
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WATER DRAINAGE FUNCTION/DESCRIPTION - DIRECT WATER DRAIN VALVE ... INDIRECT WATER DRAIN VALVE
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FUEL TANK VENTING SYSTEM DESCRIPTION (2/3)

Venting System Function/Description

The function of the tank venting system is to keep the air pressure in the
fuel tanks at approximately the external air pressure. This function
prevents a large difference between these pressures which could cause
damage to the fuel tank/aircraft structure. This is done by the free passage
of air into and out of the tanks during all usual aircraft operating
conditions.
The vent system of the tanks is necessary during the following operations:
- Refuel/Defuel/Transfers
- Climb/Descent.

Components Description

The fuel tanks are connected to the vent/surge tanks by vent pipes. Each
vent/surge tank is connected to the atmosphere through a NACA intake
with a flame arrestor. Because of the NACA intake, the tanks can be
lightly pressurized in flight. The NACA includes a flame arrestor that
avoids the propagation of a flame from an external fire into the vent
system and prevents ice formation. Overpressure protectors give an
alternative path to release excessive pressure if the flame arrestor/NACA
intake is blocked. There is one overpressure protector installed at the
bottom of each vent/surge tank. The protection is given by a frangible
disk with a white cross. When the disk is intact, the white cross is visible
from outside the aircraft. Float vent valves are float-operated valves.
These float vent valves supply ventilation for the wing fuel tanks for all
applicable aircraft attitudes and fuel levels.
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VENTING SYSTEM FUNCTION/DESCRIPTION & COMPONENTS DESCRIPTION
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FUEL QUANTITY MANAGEMENT SYSTEM DESCRIPTION (2/3)

FQMS General Presentation

The Fuel Quantity Management System (FQMS) supplies the aircraft
with three primary functions:
- Measurement (this includes fuel quantities, temperatures, levels, wing
imbalance and aircraft center of gravity) and transmission of the measured
values to the CDS
- Management with pumps and valves commands and data from the
Integrated Control Panel (ICP) (this includes the control of refueling,
defueling, fuels transfers and jettison)
- Monitoring (this includes fuel system valves and pumps, and BITE
tests).
The FQMS has:
- In-tank equipment
- Tank Wall Data Concentrators (3) (TWDCs), to process signals from
the in-tank equipment
- An Integrated Refuel Panel (IRP)
- Some FQMS software in (4) CPIOMs.
The CPIOMs are divided into two sides: side 1 and side 2. Each side can
support all the functional requirements of the fuel system. Only one side
is active, the other one is on standby. Each side has the same interfaces
with the fuel system and the other aircraft systems.
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FQMS GENERAL PRESENTATION
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FUEL QUANTITY MANAGEMENT SYSTEM DESCRIPTION (2/3)

FQMS Description/Interfaces

The FQMS has an interface with many aircraft systems, which includes:
- The Air Data/Inertial Reference System (ADIRS) for aircraft attitude
data to calculate fuel tank volumes
- The Flight Management System (FMS) to process the BLOCK fuel
request from the cockpit
- The APU Electronic Control Box (ECB) and the Propulsion Control
System (PCS) to receive fuel used data for fuel leakage detection.
The TWDCs are reset through the two FQMS reset push-buttons. The
FQMS 1 reset push-button also resets the CPIOMs side 1 and the FQMS
2 reset push-button resets side 2. Data of critical levels (such as low
levels) are sent, at the same time, by the TWDCs:
- To the CPIOMs by Controller Area Network (CAN)
- To the CRDCs by discretes. The CRDCs then change the data into
digital format.
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FQMS DESCRIPTION/INTERFACES
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FUEL QUANTITY MANAGEMENT SYSTEM DESCRIPTION (2/3)

Components Function/Description

In Tank Equipment
The in-tank equipment is electrically energized and monitored by the
TWDCs. The capacitance probes are fuel quantity probes that measure
the height of the fuel at their locations. The height of the fuel at the
different locations is used by the fuel applications to calculate the fuel
volume in the different tanks. The Probe Dual Temperature (PDT)
units measure:
- The fuel temperature at their locations (when immersed)
- The height of the fuel (when not fully immersed).
PDTs are installed vertically in a position where they are fully
immersed at most fuel quantities. The fuel temperatures from the
PDTs are used by the fuel applications to calculate the fuel density
and permittivity in each tank.
The Fuel Properties Measurement Units (FPMUs), connected to the
refuel gallery (not shown), measure the fuel properties for the uplifted
fuel during refuel. The uplifted fuel properties are:
- Fuel density
- Fuel permittivity
- Fuel temperature.
The point level sensors sense the presence/absence of the fluid at a
given level, independently of the CPIOMs FQMS software. They are
used to detect overflow and to validate critical fuel levels (low levels,
minimum level necessary for Extended Range Twin Engine Operations
(ETOPS) diversion).
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COMPONENTS FUNCTION/DESCRIPTION - IN TANK EQUIPMENT
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FUEL QUANTITY MANAGEMENT SYSTEM DESCRIPTION (2/3)

Components Function/Description (continued)

Tank Wall Data Concentrator
TWDCs electrically energize and receive data from:
- Capacitance probes
- PDTs
- FPMUs
- Point level sensors.
They change the data into digital format for transmission to:
- The CPIOMs fuel applications
- The AFDX network through CRDC for point level sensor data as
CPIOMs back-up
- The IRP.
Each TWDC, one for each tank, contains two processing channels A
and B which operate independently. Each channel includes a Tank
Signalling Processor (TSP) with dedicated software and a Point Level
Sensor Processor (PLSP), also with dedicated software.
Each TSP gets data for its related fuel tank from capacitance probes,
PDTs and FPMUs (for the center tank). These data are available for
the FQMS software in CPIOMs to calculate the fuel quantities. As a
back-up for the CPIOMs fuel applications, for maintenance only, the
TSPs also calculate the tank fuel quantities which are shown only on
the IRP. This back-up function is the Ground Fuel Level Indication
(GFLI).
Each PLSP gets data from its related point-level sensor to transmit
critical fuel level data to the fuel measurement function of the CPIOMs
and independently to the AFDX through the CRDCs. Each TWDC is
related to an area: TWDC 1 for the left wing tank, TWDC 3 for the
center tank, TWDC 2 for the right wing tank.
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COMPONENTS FUNCTION/DESCRIPTION - TANK WALL DATA CONCENTRATOR
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FUEL QUANTITY MANAGEMENT SYSTEM DESCRIPTION (2/3)

Components Function/Description (continued)

Integrated Refuel Panel
The IRP is a panel installed on the lower side of the aft belly fairing.
It is used to show the fuel tank quantities calculated by the CPIOM
fuel applications. If a GFLI function is operated with a dedicated
switch on the IRP, it also shows the fuel tank quantities calculated by
the TWDC TSPs. The measurement accuracy is lower than the
measurement accuracy of the CPIOM fuel application. The GFLI is
used for aircraft dispatch under MMEL requirements.
The IRP is energized and illuminated when the IRP access door is
open. The IRP shows:
- The fuel quantities for each tank
- The total fuel on board.
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COMPONENTS FUNCTION/DESCRIPTION - INTEGRATED REFUEL PANEL
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ENGINE FEED SYSTEM DESCRIPTION (2/3)

Presentation of the Engine Feed System

The function of the engine feed system is to supply fuel from the collector
box to the engines. The engine feed system has:
- An engine feed gallery
- Center-tank fuel pumps (2)
- Wing-tank main fuel pumps (2), one for each wing fuel tank
- Wing-tank standby fuel pumps (2), one for each wing fuel tank
- Low-pressure shut-off valves (2) (operated by a dual-power supply
actuator), one for each engine
- Crossfeed valves (2) (operated by a single-power supply actuator).
The fuel is pressurized by the fuel pumps and sent to the engines through
the low-pressure shut-off valves. The crossfeed system lets any of the
left or right fuel pumps supply fuel to the left or right engine. The fuel
pressure switches give information to monitor the fuel pumps. There is
one fuel pressure switch for each fuel pump.
To prevent large quantities of water at the bottom of the tanks,
water-scavenge jet pumps are used. To operate, the water-scavenge jet
pumps use a motive flow from the related engine feed pumps. The
water-scavenged by the water-scavenge jet pumps is then sent to the
entrance of the related engine feed pump. A mixture of fuel/water then
supplies the engines.
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PRESENTATION OF THE ENGINE FEED SYSTEM
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ENGINE FEED SYSTEM DESCRIPTION (2/3)

Description of the Engine Feed System Control

The engine feed system is manually controlled by an Integrated Control
Panel (ICP) or automatically controlled by the Fuel Quantity and
Management System (FQMS) through:
- Solid State Power Controllers (SSPCs)
- Remote Control Circuit Breakers (RCCBs).
The center-tank fuel pumps are:
- Automatically controlled (through the RCCBs)
- Manually controlled (through the RCCBs).
The main fuel pumps of the wing tank are:
- Manually controlled (through the RCCBs).
The standby fuel pumps of the wing tank are:
- Automatically controlled (through the RCCBs and the SSPCs)
- Manually controlled (through the RCCBs and the SSPCs).
The crossfeed valves are:
- Automatically controlled by the Primary and Secondary computers
(PRIMs/SECs) (through relays)
- Manually controlled (direct link between the ICP and the crossfeed
valves).
The low-pressure shut-off valves are:
- Manually controlled (through relays).
Some CRDCs are an interface between the engine feed system
components and the AFDX network, to give the feedback to the FQMS.
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DESCRIPTION OF THE ENGINE FEED SYSTEM CONTROL
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ENGINE FEED SYSTEM DESCRIPTION (2/3)

Description of the Center-Tank Fuel Pumps

The center-tank fuel pumps have a fuel pump element in a canister. On
the fuel pump element, a drain plug is used to drain the canister before
you fully remove the fuel pump element.
The center-tank fuel pumps are electrically energized through the Fixed
Frequency Supply Units (FFSUs). Each FFSU contains a Ground Fault
Interruption (GFI) function, to prevent ground faults with a possible
ignition source. The FFSU disconnects the power to the related center-tank
fuel pump if it finds current leakage to the ground. Each FFSU also has
a TEST and RESET switch to do and reset a manual current-leakage
simulation. There is a visual indication for current leakage.
The center-tank pumps are usually controlled by the FQMS, but there is
a manual override function. They are energized through the FFSUs when
the applicable center-tank pump pushbuttons are set to ON. The
center-tank fuel pumps are set to ON and automatically controlled when:
- The related pump pushbutton is set to ON at the ICP
- The flaps/slats control lever is set to the ZERO position
- The center-tank empty status is found to be NOT EMPTY.
During the take-off flight phase (or landing with fuel in the center fuel
tank), the FQMS automatically stops the center-tank fuel pumps. This is
to make sure that there is no contamination in the fuel supplied to the
two engines during this critical flight phase. The FQMS uses the slat/flap
extension data from the Slat Flap Control Computer (SFCC) interface to
know if the aircraft is in take-off phase.
The center-tank pumps operate continuously when the related ICP
pushbutton is pushed and the manual override is set.
The center-tank fuel pumps supply more pressure than the wing-tank fuel
pumps, and thus are the first to supply fuel to the engines. One center-tank
fuel pump keeps sufficient pressure and flow to keep the fuel supply to
the two engines, in preference to the wing-tank fuel pumps, if the
crossfeed valves are opened.
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DESCRIPTION OF THE CENTER-TANK FUEL PUMPS
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ENGINE FEED SYSTEM DESCRIPTION (2/3)

Description of the Wing Tanks Fuel Pumps

Main Pumps
The MAIN fuel-pumps elements and the standby fuel-pump elements
of the wing tanks are inserted in a canister. The MAIN and STANDBY
fuel pumps have the protection of a pump protective cage. The pumps
and canisters are all assembled by the same procedure and are
interchangeable. A drain plug is installed to let the fuel to be drained
from the canister before you fully remove the pump element.
The MAIN fuel pumps of the wing tanks are manually controlled
only. There is no automatic control. The MAIN fuel pumps of the
wing tanks are set to ON and manually controlled when:
- The related pump pushbutton is set to ON at the ICP
- The aircraft is not in Emergency Electrical Configuration (EEC)
during the landing phase.
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DESCRIPTION OF THE WING TANKS FUEL PUMPS - MAIN PUMPS

MAINTENANCE COURSE - T1+T2 - RR Trent XWB 
28 - Fuel

ENGINE FEED SYSTEM DESCRIPTION (2/3) Jul 10, 2014
Page 67

A350 TECHNICAL TRAINING MANUAL
V

24
14

25
1 

- V
00

T
0M

M
0 

- V
M

28
D

4E
N

G
FD

30
01



ENGINE FEED SYSTEM DESCRIPTION (2/3)

Description of the Wing Tanks Fuel Pumps (continued)

Standby Pumps
The STANDBY fuel pumps of the wing tanks are manually controlled
in normal operation and automatically controlled for test only during
a short period (5 minutes). This test is done to make sure that the
standby engine feed-pumps, the related pressure switches and the
control circuits operate correctly before each flight, and to remove
water collected in the pump.
MANUAL CONTROL: The STANDBY fuel-pumps of the wing tanks
are set to ON and manually controlled when:
- The applicable pump pushbutton is set to ON at the ICP.
- And either the related MAIN pump pushbutton is set to OFF at the
ICP.
- Or there is no working pressure sensed for the related MAIN
fuel-pump of the wing tank (data from the related-pressure switch).
AUTOMATIC CONTROL: for test only. The STANDBY fuel-pumps
of the wing tanks are set to ON and automatically controlled when:
- The related pump pushbutton is set to ON at the ICP.
- The ground/flight status is GROUND.
- The FWS flight phase is 1 (pre-flight) or 2 (taxi-out).
- The STANDBY pump status is not OFF or there is no low pressure
sensed by the pressure switch.
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DESCRIPTION OF THE WING TANKS FUEL PUMPS - STANDBY PUMPS
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ENGINE FEED SYSTEM DESCRIPTION (2/3)

Description of the Low-Pressure Shut-off Valves

The function of the low-pressure shut-off valves is to isolate each engine
from the fuel feed supply at engine shut-down or if there is an emergency
(for example, engine fire). Each low-pressure shut-off valve is operated
to the open and closed positions by a dual-power supply actuator. Each
dual-power supply actuator has two motors that independently receive
an electrical power supply, and a position indicator switch that sends a
feedback signal to give the actuator position. Each dual-power supply
actuator also includes a mechanical visual position-indicator for
maintenance functions. The dual-power supply actuators are installed in
fireboxes for temperature protection.
The low-pressure shut-off valves are manually controlled. In usual
operation, they are manually:
- Controlled OPEN when the engine master switch is ON
- Controlled CLOSED when the engine master switch is OFF.
The selection of the engine FIRE push-button overrides the related engine
master-switch command in the ON position and causes the low-pressure
shut-off valve to close.

MAINTENANCE COURSE - T1+T2 - RR Trent XWB 
28 - Fuel

ENGINE FEED SYSTEM DESCRIPTION (2/3) Jul 10, 2014
Page 70

A350 TECHNICAL TRAINING MANUAL
V

24
14

25
1 

- V
00

T
0M

M
0 

- V
M

28
D

4E
N

G
FD

30
01



DESCRIPTION OF THE LOW-PRESSURE SHUT-OFF VALVES
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ENGINE FEED SYSTEM DESCRIPTION (2/3)

Description of the Crossfeed Valves

The crossfeed system has:
- Two crossfeed valves connected to the engine feed gallery
- Two single-power supply actuators.
Each single-power supply actuator has one motor and a position indicator
switch that sends a feedback signal to give the actuator position. Each
single-power supply actuator also includes a mechanical visual
position-indicator for deactivation. If there is a failure, it is possible to
set the actuator manually and to lock it in the closed position with the
mechanical visual position-indicator.
The two crossfeed valves are connected in parallel. In usual operation,
the crossfeed valves are set to OPEN when their related pushbutton is
set to ON at the ICP. In emergency electrical configuration, the two
crossfeed valves are automatically set to OPEN (by the PRIM/SEC).

MAINTENANCE COURSE - T1+T2 - RR Trent XWB 
28 - Fuel

ENGINE FEED SYSTEM DESCRIPTION (2/3) Jul 10, 2014
Page 72

A350 TECHNICAL TRAINING MANUAL
V

24
14

25
1 

- V
00

T
0M

M
0 

- V
M

28
D

4E
N

G
FD

30
01



DESCRIPTION OF THE CROSSFEED VALVES
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ENGINE FEED SYSTEM DESCRIPTION (2/3)

Description of the Fuel Scavenge System

A fuel scavenge system in the center fuel tank decreases the unusable
volume of fuel for the center-tank to a minimum. The system uses fuel
scavenge jet pumps (4), which are installed to collect fuel from the lowest
points of the center fuel tank. The motive flow for the fuel scavenge
system is supplied by the wing engine-feed pumps, through the related
left fuel-scavenge valve and the right fuel-scavenge valve. Scavenged
fuel is sent back to the related wing fuel tank.
The fuel scavenge valve is a two-position valve (fully open or fully closed)
operated by a single-power supply actuator. Each single-power supply
actuator has one motor and a position indicator switch that sends a
feedback signal to give the actuator position. Each single-power supply
actuator also includes a mechanical visual position-indicator for
deactivation. If there is a failure, it is possible to set the actuator manually
and to lock it in the closed position with the mechanical visual
position-indicator.
The fuel scavenge system is automatically controlled by the FQMS. The
FQMS will start a scavenge cycle in one of the conditions that follows:
- The center fuel tank becomes empty in flight
- The wing fuel tanks are at a low level.
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DESCRIPTION OF THE FUEL SCAVENGE SYSTEM
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APU FEED SYSTEM DESCRIPTION (2/3)

APU Feed System Function/Description

The function of the APU fuel-feed system is to supply fuel to the APU
in all operating conditions. The APU fuel-feed system has:
- A shrouded APU fuel-feed pipe
- An APU fuel pump
- An APU isolation valve
- An APU low-pressure valve
- An APU drain and vent valve.
When the APU is not in operation, the APU fuel-isolation valve and the
APU fuel low-pressure valve are closed and the APU fuel pump is off.
In usual operation, the fuel is supplied from the left side of the engine
feed gallery to the APU. The APU fuel pump supplies the necessary fuel
pressure. Fuel pressure can also be supplied by the engine fuel-feed pumps
in ON position. Fuel pressure is monitored through a pressure switch. If
the engine fuel-feed pumps do not deliver sufficient pressure, the APU
fuel pump will be commanded ON.
The fuel flows from the engine feed system to the APU fuel-feed system
through a connection at the engine crossfeed line. A shrouded fuel-feed
line supplies the fuel to the APU. The APU isolation valve and the APU
low-pressure valve allow or prevent the fuel flow to the APU. The APU
fuel-feed line is monitored by two adjacent wires, to find if the line is
damaged or not. If there is damage, the fuel supply to the APU is stopped.
To drain the APU feed-pipe shroud, there is a drain pipe from the APU
feed-pipe shroud down to the drain mast. This is used by the maintenance
personnel to do a check for fuel leaks. The APU feed line is connected
to an APU drain port (on the APU Fuel Control Unit (FCU)) and is used
to bleed or drain the feed line.
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APU FEED SYSTEM FUNCTION/DESCRIPTION
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APU FEED SYSTEM DESCRIPTION (2/3)

Description of the APU Feed System Control

The APU is controlled by the APU Electronic Control Box (ECB). When
the ECB receives a signal from the APU master switch, it determines
that fuel is necessary for the APU and sends a FUEL DEMAND signal.
Operation of the APU fuel pump is controlled by a pressure switch, which
senses the engine feed-system pressure at the inlet of the pump.
The APU fuel pump is set to ON and the APU isolation valve and the
APU low pressure valves are set to OPEN when:
- The APU master switch is set to ON or the APU fuel-vent pushbutton
is set to ON
- The APU emergency shutdown switches are not set to SHUT DOWN
(on the Integrated Refuel Panel (IRP) and on the Ground Service Panel
(GSP)) and the APU fire push-button is NOT SELECTED
- The two APU feed-line damage wires are not damaged
- And, for the APU fuel-pump only, the APU pressure switch senses fuel
low pressure from the engine feed gallery.
The CRDCs monitor 2 wires that operate independently and that are
parallel to the APU feed line. If the CRDCs sense that one of these two
wires becomes an open circuit, it assumes that the APU feed line is
damaged. The CRDCs then control, with the relays, the APU isolation
valve and the APU low-pressure valve to close, and the APU fuel pump
off.
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DESCRIPTION OF THE APU FEED SYSTEM CONTROL
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DESCRIPTION OF THE APU FEED SYSTEM CONTROL
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APU FEED SYSTEM DESCRIPTION (2/3)

Components Description

APU Fuel Pump
The APU fuel pump has a fuel pump element inserted in a canister.
The APU fuel pump is a DC pump that is used to battery-start the
APU (supplied with a 28 V DC power supply).

APU Fuel Isolation Valve and APU Low Pressure Valve
The function of the APU isolation valve is to isolate the APU fuel-feed
line if there is a damaged APU fuel-feed line. It also prevents the
pressurization of the APU fuel-feed line with fuel when the APU is
not used. The function of the APU low-pressure valve is to isolate the
APU fuel flow. Because this valve is in the APU area, it keeps the
fuel quantity to a minimum between the APU feed line and the APU
when it is shut-down.
The APU isolation valve and the APU low-pressure valve are operated
to the open and closed positions by a single-power supply actuator.
Each single-power supply actuator has one motor and a position
indicator switch that sends a feedback signal to give the actuator
position. Each single-power supply actuator also includes a mechanical
visual position-indicator for deactivation. If there is a failure, it is
possible to manually turn and lock the valve in the closed position
with the mechanical visual position-indicator.
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COMPONENTS DESCRIPTION - APU FUEL PUMP & APU FUEL ISOLATION VALVE AND APU LOW PRESSURE VALVE
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REFUEL/DEFUEL/TRANSFER SYSTEM DESCRIPTION (2/3)

Refuel/Defuel/Transfer System Presentation

The function of the refuel/defuel/transfer system is to add and/or remove
and/or transfer the aircraft fuel to/from the tanks. When a pressure refuel
source is connected to the aircraft, it is possible to refuel the aircraft:
- Automatically, with the full control of the Fuel Quantity Management
System (FQMS)
- Manually, with the control of an operator and the FQMS.
When a receptacle is connected to the aircraft, it is possible to defuel the
aircraft manually by:
- Pressure Defuel, which uses the aircraft's pumps as a motive power to
push the fuel from the aircraft
- Suction Defuel, which uses an external device to remove the fuel from
the aircraft, by suction.
Manual fuel transfers are also possible. The refuel/defuel/transfer system
has:
- A right refuel/defuel coupling, which includes a refuel isolation valve
plus an optional left refuel/defuel coupling
- A refuel/defuel gallery
- Center tank and wing tank inlet valves
- A right defuel valve (in a basic aircraft configuration, with the optional
jettison system not installed).
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REFUEL/DEFUEL/TRANSFER SYSTEM DESCRIPTION (2/3)

Description of the Refuel/Defuel/Transfer System Components

Refuel/Defuel Couplings With Refuel Isolation Valves
In normal configuration, there is only one refuel/defuel coupling on
the right-wing leading edge, behind a hinged access panel. It is possible
to install an optional second refuel/defuel coupling (and its related
refuel gallery pipework) on the left-wing leading edge. The
refuel/defuel couplings are connected to one or two standard
connectors, through two adaptors. The refuel/defuel coupling adaptor
has a check valve in the closed position. When the cockpit refuel
option is installed, there is a "Ready to refuel" light, adjacent to the
refuel/defuel coupling, to show that cockpit refuel is selected and fuel
is necessary.
Each refuel/defuel coupling has a refuel isolation valve to isolate the
fuel system from the external sources of fuel pressure. Each refuel
isolation valve is operated by fuel pressure and controlled by a
solenoid. When the valve is energized and a fuel pressure is applied,
it will open. It is possible to use one or the two refuel/defuel coupling
adaptors for refuel and defuel. The refuel isolation valve has a manual
override button, to control the valve if it does not open when electrical
power is supplied. When the manual override button is used as an
alternative to electrical power, refuel or defuel pressure continues to
be necessary to open the valve.
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DESCRIPTION OF THE REFUEL/DEFUEL/TRANSFER SYSTEM COMPONENTS - REFUEL/DEFUEL COUPLINGS WITH REFUEL
ISOLATION VALVES
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REFUEL/DEFUEL/TRANSFER SYSTEM DESCRIPTION (2/3)

Description of the Refuel/Defuel/Transfer System Components
(continued)

Refuel/Defuel Gallery With Inlet Valves
During refueling, when the refuel isolation valve is opened, the fuel
goes from the external sources of fuel to the fuel tanks through a refuel
gallery. The architecture of the refuel gallery lets you fill the fuel
tanks at the same time. The refuel gallery is also used for transfers
and defueling.
The fuel goes from the refuel gallery to the different fuel tanks (center
and wings) through inlet valves. The inlet valves control fuel flow
into and out of the fuel tanks. Each inlet valve is opened and closed
by a Single-Power Supply Actuator (SPSA). Each SPSA has one
motor and a position indicator switch that sends a feedback signal to
give the actuator position. Each SPSA also includes a mechanical
visual position-indicator for deactivation. If there is a failure, it is
possible to turn and lock the valve manually in the closed position
with the mechanical visual position-indicator.
In flight, you can operate the inlet valves manually to do a gravity
transfer from the wing fuel tanks to the center fuel-tank, through the
refuel/defuel gallery.
Surge relief valves are installed adjacent to each inlet valve to keep
surge pressure in the limits when the valves close. They thus make
sure that the pressure in the refuel system is kept in the limits.

Defuel Valve
In the basic configuration, there is one right-hand defuel valve. The
defuel valve is closed or fully open. The defuel valve connects the
engine feed gallery to the refuel gallery for pressure defuel and ground
transfers. The refuel gallery then supplies a link to the refuel couplings
for defueling on the ground. The defuel valve is controlled by the
same single-power supply actuator as the refuel/defuel valves. It is

possible to turn and lock the valve manually in the closed position
with the mechanical visual position-indicator.
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DESCRIPTION OF THE REFUEL/DEFUEL/TRANSFER SYSTEM COMPONENTS - REFUEL/DEFUEL GALLERY WITH INLET VALVES
& DEFUEL VALVE
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REFUEL/DEFUEL/TRANSFER SYSTEM DESCRIPTION (2/3)

Refuel/Defuel/Transfer System Control

The refuel, defuel and transfer procedure are:
- Manually started from the cockpit and/or the Integrated Refuel Panel
(IRP)
- Manually stopped by the operator or automatically stopped by the
FQMS.
When an operator does an automatic refuel procedure from the cockpit
or the IRP, the actuators of the inlet valves (center fuel-tank and wing
fuel tanks) and the refuel isolation valve(s) are fully controlled by the
FQMS, through Solid State Power Controllers (SSPCs). The FQMS
automatically closes the inlet valves when the necessary fuel quantity is
supplied. The FQMS give protections to the automatic refueling if high
level, vent and surge tank overflow or lateral imbalance occurs, or if one
of the jettison system valves does not open (if the optional jettison is
installed).
When an operator does a manual refuel procedure from the IRP, the
actuators of the inlet valves (center fuel-tank and wing fuel tanks) and
the refuel isolation valve(s) are controlled by the operator through the
IRP but with protections from the FQMS, through the SSPCs. During
manual refueling, the FQMS continues to give protections to the refueling
if high level, vent and surge tank overflow occurs or if one of the jettison
system valves does not open (if the optional jettison is installed).
When an operator does a pressure defuel procedure from the IRP and the
cockpit, or a suction defuel procedure from the IRP, the actuators of the
defuel valve and the refuel isolation valve(s) are controlled by the operator
through the IRP but with protections from the FQMS, through the SSPCs.
During defueling, the high level protection is inhibited to allow the
defueling of an over-filled fuel tank. Pressure defuel is not available if
the aircraft is electrically energized with batteries only.
When an operator does a ground transfer procedure from the IRP and the
cockpit, the actuators of the inlet valves, the defuel valve and the refuel
isolation valve(s) are controlled by the operator through the IRP and the

FQMS, with protections, through the SSPCs. The ground transfer
automatically stops if vent and surge tank overflow occurs or if one of
the jettison valves does not open. When the flight crew does a transfer
from a wing fuel tank to the center fuel tank, the actuators of the inlet
valves are controlled by the flight crew, through the SSPCs. There is no
protection from the FQMS.
Some CRDCs interface between the refuel/defuel/transfer system
components and the AFDX network, to give feedback to the FQMS.
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REFUEL/DEFUEL/TRANSFER SYSTEM CONTROL
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JETTISON SYSTEM DESCRIPTION (OPTION) (2/3)

Jettison System Presentation

The function of the optional jettison system is to discharge fuel overboard,
while the aircraft is in flight, to decrease the aircraft weight to less than
the maximum landing weight. The jettison system has:
- Defuel/jettison valves (2) (each one operated by a single-power supply
actuator),
- Center tank jettison valves (2) (each one operated by a single-power
supply actuator),
- Jettison valves (2) (each one operated by a dual-power supply actuator),
- Jettison pipes (2) with anti-corona devices (2).
When the defuel/jettison valves open, they connect the wing fuel-tank
pumps to the refuel gallery. The defuel/jettison valves are also used for
pressure defueling. With a valve in the left wing fuel-tank and the right
wing fuel-tank, operation of the crossfeed valves is not necessary for
pressure defueling. When the center-tank jettison valves open, they
connect the center-tank fuel pumps to the refuel gallery. When the jettison
valves open, they discharge fuel from the refuel gallery to the atmosphere
through an anti-corona discharge pipe on the wing. The position of the
pipe makes sure that jettisoned fuel is not discharged on the aircraft
structure.
An anti-corona device (a nozzle) is attached to the pipe end to prevent
the possible ignition of fuel fumes because of electrical sparking (that
can be caused by an electro-static discharge).
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JETTISON SYSTEM PRESENTATION
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JETTISON SYSTEM DESCRIPTION (OPTION) (2/3)

Description of the Jettison System Components

Defuel/Jettison Valves and Center-Tank JettisonValves
Each defuel/jettison valve and center-tank jettison valve is operated
by a single-power supply actuator. Each single-power supply actuator
has one motor and a position indicator switch that sends a feedback
signal to give the actuator position. Each single-power supply actuator
also includes a mechanical visual position-indicator for deactivation.
If there is a failure, it is possible to manually turn and lock the valve
in the closed position with the mechanical visual position-indicator
of the actuator.

Jettison Valves
Each jettison valve is set to the open and closed positions by a
dual-power supply actuator. Each dual-power supply actuator has two
motors, each with an electrical power supply that operates
independently, and a position indicator switch that sends a feedback
signal to give the actuator position. Each dual-power supply actuator
also includes a mechanical visual position-indicator. If there is a
failure, it is possible to lock the valve in the closed position with a
locking tool.
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DESCRIPTION OF THE JETTISON SYSTEM COMPONENTS - DEFUEL/JETTISON VALVES AND CENTER-TANK JETTISONVALVES
& JETTISON VALVES
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JETTISON SYSTEM DESCRIPTION (OPTION) (2/3)

Jettison System Control Description

The center-tank jettison valves, the defuel/jettison valves and the jettison
valves are controlled with Solid State Power Controllers (SSPCs). The
Integrated Control Panel (ICP) is used to start the jettison manually if
the Fuel Quantity and Management System (FQMS) does not open the
SSPCs. To manually start the jettison, push the ARM and ACTIVE
pushbuttons. To manually stop the jettison from the ICP, release one of
the two pushbuttons (ARM or ACTIVE). The FQMS automatically stops
the jettison with the SSPCs if the fuel on board decreases to a minimum
value or if the gross weight is the same as the jettison final gross-weight.
Some CRDCs interface between the jettison system components and the
AFDX network, to give feedback to the FQMS.
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JETTISON SYSTEM CONTROL DESCRIPTION
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FUEL SYSTEM CONTROL AND INDICATING (2/3)

Fuel System - General (2)

The Fuel system controls are located on the FUEL panel, JETTISON
(optional) panel, RESET panels (Overhead panel) and Integrated Refuel
Panel (IRP). Fuel parameters are displayed on the IRP and FUEL SD
page.

Engine Feed System - CTR TK Pumps (2)

The left and right centre tank L(R) CTR TK pumps are controlled by
their related P/B located on the FUEL panel.
In automatic mode, both CTR TK pumps operate when the Slats/Flaps
are fully retracted (lever set to "0" position).
Nevertheless this automatic operation mode can be overridden by selecting
the CTR TK FEED P/B to MAN, in that case both pumps will operate
whatever the position of the Slats/Flaps lever.

Engine Feed System - CTR TK Pumps (3)

The L(R) CTR TK pumps are controlled by their related P/B located on
the FUEL panel.
Each P/B has two integral captions that come on to display the following
states:
- OFF (White) when the P/B is released out, to indicate the pump is not
activated. The OFF light is extinguished when the P/B is pressed in to
activate the pump.
- FAULT (Amber) to indicate the related pump is inoperative or in low
pressure condition.
During take-off and landing phases with Slats/Flaps extended, or when
the CTR TK is empty, the L&R CTR TK pumps are not running and the
engines are fed by their related WING TK pump.
When the Slats/Flaps are fully retracted (lever set to "0" position) and
there is fuel in CTR TK, both CTR TK pumps start to run, even if the
WING TK pumps are running as well. The design of the pumps is such

that CTR TK pumps are more powerful than WING TK pumps, thus
giving priority to CTR TK pumps to feed the engines when all pumps
are running.
The CTR TK FEED P/B has two integral captions that come on to display
the following states:
- FAULT (Amber) to indicate a failure of the automatic control of the
CTR TK pumps,
- MAN (White) when the P/B is pressed-in to override the automatic
control and to force the operation of both CTR TK pumps.

Engine Feed System - Main and Standby Pumps (3)

The ENG1(2) MAIN & STBY pumps are controlled by their related P/B
located on the FUEL panel.
Each P/B has 2 integral captions that come on to display the following
states:
- OFF (White) when the P/B is released out, to indicate the pump is not
activated. The OFF light is extinguished when the P/B is pressed in to
activate the pump.
- FAULT (Amber) to indicate the related pump is inoperative or in low
pressure condition.
In normal condition, only the MAIN pumps run. Each STBY pump starts
automatically if the related MAIN pump is either faulty or selected off
(LO PRESS condition detected by related pressure switch).
However on ground, during phase 1 or 2, the STBY pumps run
automatically for a short period after they are selected ON (for test) and
then revert to stand-by mode.

Engine Feed System - Low Pressure Shut-Off Valve (3)

The ENG1(2) Low Pressure Shut-Off Valves (LPSOV) are controlled
OPEN or CLOSED by their related engine master switch.
Each LPSOV is commanded to closed position when releasing out the
related ENG1(2) FIRE P/B.
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X-Feed (2)

Each Crossfeed Valve can be manually open from the related X-FEED
A(B) P/B on the Fuel panel. Each P/B has 2 integral captions to display
the following states:
- ON (White) to indicate the Crossfeed pushbutton has been selected ON,
otherwise it is extinguished,
- OPEN (Green) to indicate the related Crossfeed valve is open, otherwise
it is extinguished.

APU Feed (2)

APU fuel feeding indications are displayed on the FUEL SD page, on
the LH side of ENG 1 feed system.
When the APU master switch is set to ON, the "APU" indication is
displayed in white and the associated triangle is displayed in green. The
fuel is fed to the APU via the APU Fuel Pump (if MAIN & STBY pumps
for ENG1 are OFF), the APU Isolation Valve and the APU Low Pressure
Valve.

APU Feed (3)

APU fuel feeding indications are displayed on the ECAM FUEL page
on the LH side of engine 1 indication.
When the APU master switch is set to ON, the "APU" indication is written
in white and the associated triangle is displayed in green.
The fuel is fed to the APU.
The fuel is taken from the engine 1 feed gallery and sent to the APU
through the APU Isolation Valve and the APU Low Pressure (LP) Valve.
If the pressure in the engine 1 feed gallery is too low, the APU Pump
automatically starts to feed the APU.
The APU feeding is stopped (APU Isolation Valve and LP Valve closed,
APU Pump stopped) when either of the following control is done:
- APU master switch set to OFF,
- APU FIRE P/B released,
- APU EMERGENCY SHUTDOWN P/B pressed.

When the APU Fuel-Vent P/B (located in the APU compartment) is
pressed and maintained, the APU Isolation Valve and LP Valve are
commanded OPEN and the APU pump starts (if the pressure is insufficient
from ENG 1 feed gallery). The valves close and the pump stops
immediately after the APU Fuel-Vent P/B is released.

Refuel from IRP (2)

When the door of the IRP is open, the "REFUEL PNL DOOR OPEN"
memo is displayed on ECAM.
The guarded SHUT OFF TEST P/B is used first to check the integrity of
the IRP lights and displays (when pressed), and secondly to launch a
valve shut-off test (when released). This test must be done prior to initiate
any fuel movement from the IRP.
The IRP MODE SELECT rotary selector permits to select either of the
following functions: Automatic Refuel, Manual Refuel, Defuel and
Transfer.
The PRESELECT toggle switch permits to set the Preselected Fuel
Quantity (PFQ) during an automatic refuel.
The REFUEL/DEFUEL VALVES toggle switches are used to control
the refuel/defuel valves of the right (left) wing fuel tanks and of the centre
fuel tanks, during a manual refuel, suction defuel or a fuel transfer.
The guarded POWER SUPPLY toggle switch permits to get electrical
power supply to the IRP from the batteries when the A/C is not electrically
powered.
The guarded ALTN GAUGING toggle switch (Ground Fuel Level
Indication function switch) permits to get computation of the fuel tank
levels and quantities (computed by the Tank Signal Processors of the
Tank Wall Data Concentrators). The measurement accuracy is lower than
the CPIOMs fuel application measurement accuracy.
The IRP displays the fuel quantities of each fuel tank, the ACTUAL
(FOB) and PRESELECTED (PFQ) fuel quantities, and the STATUS of
the system during ground operation.
The IRP also includes HI LVL (high level), OVERFLOW and FAULT
indication lights.
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Refuel from Cockpit (2)

The cockpit Auto-Refuel function is used to initiate an automatic refueling
from the cockpit without any required action from the IRP.
The pre-selection of the required fuel quantity is done by entering the
ZFW/ZFCG/BLOCK fuel figure on the "ACTIVE / FUEL & LOAD"
page of the MFD.
The REFUEL P/B on the ICP has two integral captions that can be
illuminated to display the following states:
- ON (white) to indicate the auto-refuel has been selected, otherwise it
is extinguished,
- END (white) to indicate the auto-refuel has stopped (either completed
or aborted), otherwise it is extinguished.
The "Ready-To-Refuel" light that is installed near the refuel/defuel
couplings comes on when the pre-selected fuel quantity has been entered
and the REFUEL P/B is selected ON. It gives the signal to the fuel truck
operator that refueling can be started.
During a refueling initiated from the cockpit, the "CKPT REFUEL"
message is shown on the IRP Status display.

Ground Transfer from IRP: L WING TK to CTR TK (2)

The procedure to transfer some fuel from one tank to another is generally
initiated as follows:
On cockpit FUEL panel:
- Select the pump(s) of the feeder tank to ON,
On IRP:
- Set the REFUEL/DEFUEL VALVES toggle switch of the receiver tank
to OPEN,
- Set the MODE SELECT rotary selector to XFR,
- Monitor the fuel movements on IRP/SD display.
In the cockpit, the "GND XFR IN PROGRESS" green memo is shown
on EWD.

Manual Transfer from cockpit : WING TK to CTR TK (2)

When the L(R) XFR P/B is set to ON, a fuel transfer occurs from the
related WING TK to the CTR TK through the related inlet valves. This
fuel transfer is performed by gravity and without any protection from the
FQMS.

OVERFLOW Detection (2)

In case of OVERFLOW detection in the LH or RH wing surge tank during
a refueling or during a ground fuel transfer, the following occurs:
- L(R) WING TK OVERFLOW warning is triggered on ECAM,
- OVFLW amber indication is shown on FUEL page below the affected
tank,
- Refuel or ground transfer is immediately aborted by the FQMS,
- On IRP, the L(R) OVERFLOW message is shown on STATUS display
and the OVERFLOW amber light comes on.

FQMS Failure (2)

The failure of one FQMS side is identified by the FQMS 1(2) FAULT
warning. This fault might result from the loss of one CPIOM but does
not lead to any loss of fuel parameters indication on ECAM FUEL page.
The failure of both FQMS sides is identified by the FQMS 1+2 FAULT
warning. Such a failure leads to the complete loss of all FQMS sourced
data including FQI and temperature indications which are replaced by
"XX" on FUEL page (amber color) and on IRP (green color).

FQI Degraded Indications - FQI Failed Indications - GFLI (2)

When the FQI accuracy status is NORMAL, the fuel quantities are
displayed in GREEN to full resolution on ECAM and on IRP.
When the FQI accuracy status is DEGRADED, the affected fuel quantities
are displayed on ECAM with 2 horizontal AMBER bars across the 2 last
digits and on IRP with the 2 last digits replaced by GREEN dashes.
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When the FQI accuracy status is FAILED, the affected fuel quantities
are replaced by amber "XX" on FUEL page and green "XX" on IRP. As
a consequence the FOB, GW and GWCG indications are also impacted.
In case of loss of fuel quantity indication during ground operation, the
use of the ALTN GAUGING toggle switch (Ground Fuel Level Indication
function) permits to get computation of the fuel tank levels and quantities
(computed by the Tank Signal Processors of the Tank Wall Data
Concentrators). The measurement accuracy is lower than the CPIOMs
fuel application measurement accuracy.

Wing Tank Low Level (3)

When a low level condition is detected in a wing tank, the LO LVL amber
indication is shown on the FUEL page in the affected tank.
During flight, the FUEL L(R) WING TK LO LVL additional warning is
triggered on ECAM.

Jettison (Optional) (3)

The optional Jettison System is activated from the FUEL JETTISON
panel by means of the ARM and ACTIVE guarded P/B.
When the ARM P/B is pressed in, the ON legend comes on in white.
When the ACTIVE P/B is subsequently pressed in, the ON legend comes
on in white, followed by the green OPEN indication that confirms the
Jettison valves opening. The JETTISON IN PROGRESS green memo is
displayed on ECAM.
On ECAM FUEL page, the following indications come on:
- Two JETTISON white indications,
- Two green arrows showing both Jettison valves opening,
- Four green arrows connecting to the Jettison valves indications and
representing the CTR TK and WING TK DEFUEL/JETTISON valves
opening.
The Jettison System operation is inhibited on ground by FQMS logic.
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