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General

There are three independent hydraulic systems that supply hydraulic power
for user systems.

The main and auxiliary hydraulic systems supply pressurized fluid to these
airplane systems:

• Both thrust reversers

• Power transfer unit (PTU) motor

• Landing gear extension and retraction

• Nose wheel steering

• Main gear brakes

• Primary flight controls

• Secondary flight controls.

These systems make up the hydraulic power system:

• Main hydraulic systems

• Ground servicing system

• Auxiliary hydraulic systems

• Hydraulic indicating systems.

Main Hydraulic Systems

The main hydraulic systems are A and B. System A has most of its
components on the left side of the airplane and system B on the right side.

Ground Servicing System

The ground servicing system fills all hydraulic reservoirs from one central
location.

Auxiliary Hydraulic Systems

The auxiliary hydraulic systems are the standby hydraulic system and the
power transfer unit (PTU) system.

The standby hydraulic system is a demand system that supplies reserve
hydraulic power to these components:

• Rudder

• Leading edge flaps and slats

• Both thrust reversers.

The hydraulic power transfer unit (PTU) system is an alternate source of
hydraulic power for the leading edge flaps and slats and autoslat system.

Hydraulic Indicating Systems

These are the indicating systems:

• Hydraulic fluid quantity

• Hydraulic pressure

• Hydraulic pump low pressure warning

• Hydraulic fluid overheat warning.

The hydraulic indicating systems show these indications in the flight
compartment:

• System A and B reservoir quantity

• Standby reservoir low quantity

• System A and B pressure

• System A and B engine-driven pump (EDP) low pressure

• System A and B electric motor-driven pump (EMDP) low pressure

• Standby electric motor-driven pump low pressure

• System A and B electric motor-driven pump (EMDP) overheat.
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Training Information Point

WARNING

HYDRAULIC FLUID, BMS 3-11, CAN CAUSE INJURY TO

PERSONS. IF YOU GET THE HYDRAULIC FLUID ON YOUR

SKIN, FLUSH YOUR SKIN WITH WATER. IF YOU GET

HYDRAULIC FLUID IN YOUR EYES, FLUSH YOUR EYES

WITH WATER AND GET MEDICALAID. IF YOU EAT OR DRINK

THE HYDRAULIC FLUID, GET MEDICALAID.

The hydraulic systems use BMS 3-11 TYPE IV erosion arresting, fire
resistant hydraulic fluid.

Abbreviations and Acronyms

• ac - alternating current

• alt - alternate

• APU - auxiliary power unit

• auto - automatically

• bat - battery

• clsd - closed

• cont - control

• CT - current transformer

• dc - direct current

• EDP - engine-driven pump

• ELCU - electrical load control unit

• elec - electrical

• elev - elevator

• EMDP - electric motor-driven pump

• eng - engine

• exch - exchanger

• fwd - forward

• GPM - gallons per minute

• hyd - hydraulic

• flt - flight

• gnd - ground

• kg - kilograms

• kts - knots

• LE - leading edge

• lt - left

• MLG - main landing gear

• NLG - nose landing gear

• norm - normal

• press - pressure

• psi - pounds per square inch

• PTU - power transfer unit

• qty - quantity

• rt - right

• rud - rudder

• stby - standby

• sw - switch

• sys - system

• TE - trailing edge

• vlv - valve

• xfr - transfer

• xmfr - transformer

• xmtr - transmitter
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Pressurization

Air pressure from the reservoir pressurization system maintains head
pressure on hydraulic system A, system B, and the standby hydraulic
system reservoirs.

The pressurized reservoirs supply a constant flow of fluid to the hydraulic
pumps.

Hydraulic System A

Hydraulic system A supplies pressure to these airplane systems:

• Power transfer unit motor

• Left thrust reverser

• Landing gear extension and retraction

• Nose wheel steering

• Alternate brakes

• Aileron

• Autopilot A

• Elevators

• Elevator feel

• Flight spoilers 2, 4, 9, and 11

• Ground spoilers 1, 6, 7, and 12

• Rudder.

Hydraulic System B

Hydraulic system B supplies pressure to these airplane systems:

• Right thrust reverser

• Alternate landing gear retraction

• Alternate nose wheel steering

• Normal brakes

• Aileron

• Autopilot B

• Elevators

• Elevator feel

• Flight spoilers 3, 5, 8, and 10

• Rudder

• Trailing edge flaps

• Leading edge flaps and slats.

Standby Hydraulic System

The standby hydraulic system supplies alternative hydraulic pressure to
these airplane systems:

• Both thrust reversers

• Standby rudder

• Leading edge flaps and slats.

Hydraulic Power Transfer Unit (PTU) System

The PTU system is a hydraulic motor-pump assembly that supplies
alternative pressure to leading edge flaps and slats and autoslat system if
system B is de-pressurized. The PTU is controlled by the PTU control valve.

System A pressurizes the motor when the PTU control valve is open.
System B supplies the fluid to the pump.
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General

These are the hydraulic indications in the flight deck for hydraulic systems A
and B:

• Quantity

• System pressure

• Pump low pressure

• Overheat (EMDPs only)

• Master Caution.

These are the indications for the standby hydraulic system:

• Low quantity

• Low pressure

• Stby Rud On.

Hydraulic Pressure Indication

Hydraulic pressure shows on the lower center display unit systems display
for systems A and B.

Hydraulic Fluid Quantity Indication

Hydraulic fluid quantity shows in percent of full, on the lower center display
unit systems display for systems A and B reservoirs.

The LOW QUANTITY amber light to the right of the FLT CONTROL switches
on the flight control panel comes on when the hydraulic fluid quantity
decreases to less than normal in the standby hydraulic system reservoir.

Hydraulic Pump Low Pressure Warning Indication

The amber LOW PRESSURE lights come on for each pump when the
output pressure is less than normal.

The hydraulic systems A and B LOW PRESSURE lights are above the HYD
PUMP control switches on the hydraulic panel.

The standby system LOW PRESSURE light is to the right of the FLT
CONTROL switches on the flight control panel.

Hydraulic Fluid Overheat Warning Indication

The amber OVERHEAT lights for the hydraulic system A and B EMDPs
come on when the pump case drain hydraulic fluid temperature is more than
normal. These lights are above each HYD PUMP control switch on the
hydraulic panel.

The standby hydraulic system does not have an overheat indicator.

Master Caution Indication

When any of the amber lights on the hydraulic control panel come on, the
MASTER CAUTION light and the HYD light on the system annunciator
panel (P7) also come on.

When any of the amber lights on the flight control panel come on, the
MASTER CAUTION light and FLT CONT light on the system annunciator
panel (P7) also come on.
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General

The components for the main, auxiliary, and ground servicing hydraulic
systems are in these locations:

• Engine accessory gearbox

• Main landing gear wheel well

• Main fuel tanks

• Aft wing-to-body fairing.

Main Hydraulic Systems

Hydraulic system A, and system B components are almost the same.
System A components are on the left side of the airplane. System B
components are on the right side of the airplane.

These are the components on the engines:

• The system A engine-driven pump (EDP) and case drain filter module
are on the left engine

• The system B engine-driven pump (EDP) and case drain filer are on the
right engine.

These are the components in the main landing gear wheel well:

• Reservoir (2)

• Engine driven-pump (EDP) supply shutoff valve (2)

• Electric motor-driven pump (EMDP) (2)

• Pressure module (2)

• EMDP Case drain filter module (2)

• Return filter module (2).

These are the components in the main fuel tanks:

• System A heat exchanger in main fuel tank 1

• System B heat exchanger in main fuel tank 2.

These are the components in the ram air bays:

• System A ground service disconnect module in the left ram air bay

• System B ground service disconnect module in the right ram air bay.

Standby Hydraulic System

These are the components in the main landing gear wheel well:

• Reservoir

• Standby hydraulic system module

• Case drain filter module.

The standby system electric motor-driven pump (EMDP) is in the aft
wing-to-body fairing.

Hydraulic Power Transfer Unit (PTU) System

These are the components in the main landing gear wheel well:

• Power transfer unit

• PTU pressure filter module

• PTU flow limiter

• PTU control valve

• EDP pressure switch autoslat system.

Ground Servicing System

The ground servicing system components are in the right forward corner of
the main wheel well.
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General

You pressurize the hydraulic systems with the hydraulic pumps or a ground
service cart.

Hydraulic Pump Pressurization

You use the hydraulic panel on the P5 forward overhead panel to monitor
and turn on system A and B hydraulic pumps.

You use the flight control panel on the P5 forward overhead panel to monitor
and turn on the standby pump.

You can pressurize system A and system B with either an engine-driven
pump (EDP) or an electric motor-driven pump (EMDP). The ELEC 1 and
ELEC 2 switches on the hydraulic panel let you control the EMDPs. The
hydraulic LOW PRESSURE light is off when the hydraulic pressure is
normal.

Usually, the ENG 1 and ENG 2 switches are in the ON position. When the
engines are on, the EDPs come on to also pressurize systems A and B. If
you move the ENG switches to the OFF position, this will stop pump output
pressure.

An OVERHEAT light monitors system A and system B only. The standby
hydraulic system does not have an overheat light.

Ground Service Cart Pressurization

To pressurize hydraulic system A, connect a ground service cart to the left
ground service disconnect. To pressurize hydraulic system B, connect a
ground service cart to the right ground service disconnect.

You do not pressurize the standby system from a ground service cart.

Training Information Point

WARNING

KEEP PERSONS AND EQUIPMENT AWAY FROM ALL

CONTROL SURFACES AND THE NOSE GEAR WHEN

HYDRAULIC POWER IS SUPPLIED. THE AILERONS,

ELEVATORS, RUDDER, FLAPS, SLATS, SPOILERS, AND THE

NOSE GEAR ARE SUPPLIED WITH POWER BY THE

HYDRAULIC SYSTEMS. INJURIES TO PERSONS OR

DAMAGE TO EQUIPMENT CAN OCCUR WHEN HYDRAULIC

POWER IS SUPPLIED.

CAUTION

YOU MUST MONITOR THE INSTRUMENTS AND INDICATOR

LIGHTS FOR THE HYDRAULIC SYSTEMS WHEN

HYDRAULIC SYSTEMS ARE PRESSURIZED. THIS IS TO

MAKE SURE THE HYDRAULIC SYSTEMS OPERATE

CORRECTLY. IF THE OVERHEAT LIGHT OF A HYDRAULIC

SYSTEM COMES ON, YOU MUST STOP THE OPERATION OF

THAT HYDRAULIC SYSTEM IMMEDIATELY. DAMAGE TO THE

EQUIPMENT CAN OCCUR IF YOU DO NOT DO THIS.

CAUTION

DO NOT OPERATE THE EMDP FOR MORE THAN TWO

MINUTES IF THE NO. 1 FUEL TANK CONTAINS LESS THAN

250 GALLONS (1675 POUNDS/760 KILOGRAMS) OF FUEL.

YOU MUST LET THE RESERVOIR TEMPERATURE

DECREASE TO AMBIENT TEMPERATURE BEFORE YOU

OPERATE THE PUMP AGAIN. DAMAGE TO EQUIPMENT CAN

OCCUR IF YOU DO NOT DO THIS.

If you pressurize the hydraulic systems with the hydraulic pumps, make sure
there is sufficient fuel in the main fuel tanks to cool the heat exchangers.

Before you pressurize a hydraulic system with a ground service cart, you
must remove the pressure from the hydraulic reservoir.

HYDRAULIC POWER - OPERATION
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General

Two independent hydraulic systems supply power to airplane systems. The
standby hydraulic system supplies an alternative source of power.

Hydraulic Reservoir Pressurization System

The hydraulic reservoir pressurization system supplies air from the
pneumatic system to the reservoir. This pressurizes the supply hydraulic
fluid for the pumps.

Hydraulic System A

The pressure sources for hydraulic system A are an engine-driven pump
(EDP) on engine 1 and an electric motor-driven pump (EMDP) in the main
wheel well. Both pumps supply pressure to these airplane systems:

• Left thrust reverser

• Landing gear extension and retraction

• Nose wheel steering

• Alternate brakes

• Primary flight controls

• Flight spoilers (4)

• Ground spoilers (4).

Hydraulic System B

The pressure sources for hydraulic system B are an engine-driven pump
(EDP) on engine 2 and an electric motor-driven pump (EMDP) in the main
wheel well. Both pumps supply pressure to these airplane systems:

• Right thrust reverser

• Normal brakes

• Primary flight controls

• Flight spoilers (4)

• Trailing edge flaps

• Leading edge flaps and slats.

System B supplies an alternative hydraulic power source for landing gear
retraction and nose wheel steering.

Ground Servicing System

The ground servicing system fills all hydraulic reservoirs from one central
location.

Standby Hydraulic System

The pressure source for the standby hydraulic system is an electrical
motor-driven pump (EMDP). The standby hydraulic system operates as an
alternate system to supply hydraulic power for these systems:

• Thrust reversers

• Rudder

• Leading edge flaps and slats.

You operate the standby system manually with the FLT CONTROL switches
or the ALTERNATE FLAPS arm switch.

The standby system operates automatically if all of these conditions are
true:

• One FLT CONTROL switch to ON

• Trailing edge flaps not up

• Airplane in the air or wheel speed more than 60 knots

• Low flight control pressure.

Hydraulic Power Transfer Unit (PTU) System

The hydraulic power transfer unit (PTU) system is a hydraulic motor pump
assembly that supplies an alternative source of power for the leading edge
flaps and slats. The PTU system operates automatically when these
conditions occur:

• Airplane in the air

• Trailing edge flaps not up

• System B EDP low pressure.

HYDRAULIC POWER - FUNCTIONAL DESCRIPTION
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Hydraulic Indicating System

The hydraulic indicating system shows these indications in the flight
compartment:

• System A and B reservoir quantity

• Standby reservoir low quantity

• System A and B pressure

• System A and B engine-driven pump (EDP) low pressure

• System A and B electric motor-driven pump (EMDP) low pressure

• Standby electric motor-driven pump low pressure

• System A and B electric motor-driven pump (EMDP) overheat.
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General

The hydraulic reservoir pressurization system supplies pressurized filtered
bleed air from the airplane's pneumatic system (left/right engine bleed air,
APU bleed air, or external ground air) to the main hydraulic systems A and B
reservoirs.

The reservoirs can also be manually pressurized using an external ground
air source (via connection to air charging valve) without the need of
pressurizing the pneumatic system crossover manifold.

The system provides a positive supply of hydraulic fluid to the pumps,
maintains normal return pressure in the hydraulic system, and also helps to
prevent foaming in the reservoirs. A constant pressure of approximately
45-50 psi is normally supplied to the reservoirs by the pneumatic system.
Overpressurization protection for the reservoirs is provided by pressure
relief valves which are set to relieve between 60-65 psi.

Components

These are the components of the hydraulic reservoir pressurization system:

• Air filter assembly (2)

• Secondary check valve (2)

• Cross fitting assembly (2)

• Check valve (2)

• Restrictor/orifice (2)

• Pressure relief valve (2)

• Air charging valve (1)

• Manifold assembly (1)

• Air pressure gauge (1)

• Plug (3)

• Air supply line (2)

• Reservoir balance line (1)

• Reservoir overpressurization vent line (1)

Component Locations

The air filter assemblies of the reservoir pressurization system are in the left
and right environmental control system (ECS) pack bays adjacent to the
pneumatic system crossover manifold duct.

The other components of the reservoir pressurization system are in the right
main landing gear wheel well between the main hydraulic systems A and B
reservoirs adjacent to the forward bulkhead (rear spar).
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General

An inline air filter assembly is installed in the left and right Environmental
Control System (ECS) pack bays adjacent to the pneumatic system's
crossover manifold duct.

The air filter assembly removes foreign material from the bleed air to
prevent blockage and downstream contamination of the reservoir
pressurization system components and hydraulic systems A and B
reservoirs.

Air Filter Assembly

The air filter assembly consists of a wire-wound metal filter element, a filter
case, a filter head (housing), packings (o-rings), a reducer in the inlet port,
and a check valve in the outlet port.

The check valve is supplied as a part of the filter assembly, but it can be
removed and replaced as a separate unit.

The metal filter element is cleanable via ultrasonic methods.

HYDRAULIC RESERVOIR PRESSURIZATION SYSTEM - COMPONENT LOCATION - ECS PACK BAYS

737-600/700/800/900 AIRCRAFT MAINTENANCE MANUAL

29-09-00
Page 4

D633A101-SIA Oct 15/2021
ECCN 9E991 BOEING PROPRIETARY - See title page for details

2
9
-0
9
-0
0
-0
0
2

SIA ALL
EFFECTIVITY



0

2

A

1

OUTBD

FWD

ASEE (LEFT ECS BAY)

BSEE (RIGHT ECS BAY)

B
2

OUTBDFWD

1

TO

HYDRAULIC

RESERVOIR

"A"

AIR PRESSURE

FILTER ASSEMBLY

FILTER

CASE

CROSSOVER

MANIFOLD

DUCT

FILTER CASE INSTALLED UP

CROSSOVER

MANIFOLD DUCT

TO HYDRAULIC

RESERVOIR 'B'
AIR PRESSURE

FILTER

ASSEMBLY

FILTER

CASE

CROSSOVER

MANIFOLD

DUCT

FILTER CASE INSTALLED FACING OUTBOARD

PNEUMATIC GROUND

AIR CONNECTOR

CROSSOVER MANIFOLD DUCT

(LEFT ECS BAY)

CROSSOVER MANIFOLD DUCT

(RIGHT ECS BAY)

OVERHEAT

DETECTION

SENSING

ELEMENT

W25281 S0000119428_V2

HYDRAULIC RESERVOIR PRESSURIZATION SYSTEM - COMPONENT LOCATION - ECS PACK BAYS

HYDRAULIC RESERVOIR PRESSURIZATION SYSTEM - COMPONENT LOCATION - ECS PACK BAYS

737-600/700/800/900 AIRCRAFT MAINTENANCE MANUAL

29-09-00
Page 5

D633A101-SIA Oct 15/2021
ECCN 9E991 BOEING PROPRIETARY - See title page for details

2
9
-0
9
-0
0
-0
0
2

SIA ALL
EFFECTIVITY



General

These components of the reservoir pressurization system are located in the
main landing gear wheel well (right side) at the forward bulkhead between
the main hydraulic systems A and B reservoirs:

• Cross fitting, check valve, and restrictor (orifice)

• Pressure relief valve

• Balance line

• Air charging valve and manifold assembly

• Air pressure gauge

Cross Fitting, Check Valve, and Restrictor (Orifice)

A cross fitting is installed between each hydraulic systems A and B
reservoirs and the pressure relief valves. A check valve and a restrictor
(orifice) are attached to each cross fitting to isolate the left and right engine
bleed systems and to prevent loss of pneumatic pressure if either engine
bleed fails. The check valve is connected to the bleed air supply line. The
restrictor (orifice) is connected to the balance line between each cross
fitting.

Pressure Relief Valve

A pressure relief valve is installed between the hydraulic systems A and B
reservoirs and connect to each cross fitting. The pressure relief valve opens
when the air pressure in the reservoir increases to 60-65 psi to protect the
reservoir from overpressurization. Maximum flow thru the relief valve is
approximately 20 gpm.

The excess air pressure from the reservoirs is vented thru the pressure
relief valve and out through the APU fuel line shroud drain mast.

The pressure relief valve closes (reseats) when the reservoir
overpressurization condition has been relieved which is approximately 90%
of the relieving pressure (minimum 55 psi reseat pressure).

Air Charging Valve and Manifold Assembly

The air charging valve and manifold assembly are installed below the cross
fittings and the balance line. The air charging valve permits manual
depressurization of the hydraulic systems A and B reservoirs for ground
maintenance. The air pressure in both hydraulic system A and B reservoirs
is released (depressurized) when the air charging valve is opened.

The air charging valve can also be connected to an external air source to
permit manual pressurization of both hydraulic systems A and B reservoirs
for ground maintenance without need of pressurizing the pneumatic system
crossover manifold.

The air charging valve is opened/closed by turning the swivel nut
clockwise/counterclockwise. A dust cap is installed on the valve stem of the
air charging valve.

Air Pressure Gauge

An air pressure gauge is connected to the air charging valve and manifold
assembly to show the air pressure in the hydraulic systems A and B
reservoirs. The pressure gauge is calibrated in pounds per square inch (psi).
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General

Under normal operations the pneumatic system pressurizes the hydraulic
systems A and B reservoirs to 45-50 psi. This pressurizes the supply fluid
flow from the reservoirs to the pumps and pressurizes the return fluid in the
hydraulic system.

The reservoirs can also be pressurized by connection of an external air
source to the air charging valve without the need of pressurizing the
pneumatic system crossover manifold.

Pressurization (crossover manifold)

The bleed air from the pneumatic system crossover manifold duct is first
routed through an air filter assembly that consists of a filter element and a
check valve, and then through a check valve in the cross fitting assembly.

The majority of the bleed air is then routed to the system reservoir to
pressurize the supply fluid in the reservoir for distribution to the pumps.
Some of the bleed air is routed through the restrictor (orifice) in the cross
fitting, through a balance line to the other restrictor (orifice) and cross fitting,
and then to the other reservoir until the air pressure in both reservoirs is
equalized. The bleed air in the balance line is also routed to the air charging
manifold assembly and air pressure gauge.

In the event the reservoir pressure increase to 60-65 psi, the pressure relief
valve will open to vent the excess air pressure out through APU fuel line
shroud drain mast.

The reservoirs will remain pressurized after the pneumatic system has been
depressurized.

Pressurization (air charging valve)

The air charging valve can be used to connect an external air source for
pressurizing the hydraulic systems A and B reservoirs when the pneumatic
system crossover manifold is not pressurized.

The dust cap on the air charging valve is removed, the external air source is
connected to the valve stem and the swivel nut turned (2-1/4 turns) to open
the air charging valve. External air is then supplied to pressurize the
reservoirs to 45-50 psi. The swivel nut is then turned in the opposite
direction (2-1/4 turns) to close the air charging valve. The reservoirs will
remain pressurized until the air charging valve is opened.

Depressurization

The reservoirs are depressurized by opening the air charging valve on the
manifold assembly.

To depressurize the hydraulic systems A and B reservoirs, you must first
shutdown all pneumatic sources (engines, APU, or external air) before
opening the air charging valve.
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General

Hydraulic systems A and B operate independently to supply hydraulic power
to the airplane systems. Both systems operate at 3000 psi normal pressure
and are almost the same.

A hydraulic reservoir pressurization system supplies pressurized filtered air
from the pneumatic system crossover manifold to the main hydraulic system
reservoirs in order to supply hydraulic fluid under pressure to the hydraulic
pumps.

Components

The main hydraulic systems have these components:

• Reservoir (2)

• Overheat/fire protection panel

• Engine-driven pump (EDP) shutoff valve (2)

• Hydraulic panel

• EDP (2)

• Electric motor-driven pump (EMDP) (2)

• Pressure module (2)

• Case drain filter module (2)

• Heat exchanger (2)

• Return filter module (2).

Reservoir

The pneumatic system supplies air to the hydraulic reservoir pressurization
system which pressurizes the reservoirs to supply hydraulic fluid to the
system A and System B electric motor-driven pumps (EMDP) and
engine-driven pumps (EDP).

Overheat/Fire Protection Panel

The overheat/fire protection panel controls the EDP supply shutoff valves.

EDP Supply Shutoff Valve

EDP supply shutoff valves for each system control hydraulic fluid to the
engine-driven pump (EDP).

Hydraulic Panel

The hydraulic panel controls the engine-driven pump (EDP) and the electric
motor-driven pump (EMDP). The hydraulic panel also controls the LOW
PRESSURE lights for each pump and the EMDP OVERHEAT lights.

Pumps

The EDP and EMDP pumps in each system supply pressure continuously to
a pressure module. Case drain fluid is used to cool internal components of
the pump and goes to a case drain filter from each pump.

Pressure Module

The pressure module cleans, monitors, and distributes the fluid pressure
from each pump. The pressure module also protects the system from over
pressure.

Case Drain Filter Module

A case drain filter module cleans the case drain fluid from each pump before
it goes to the heat exchanger.

Heat Exchanger

The heat exchanger cools the case drain fluid before it goes through the top
of the return filter module.

Return Filter Module

Each return filter module cleans return fluid before it goes back to the
reservoir.
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Main Hydraulic System A

Hydraulic system A supplies pressure for these airplane systems:

• Left thrust reverser

• Power transfer unit (PTU) motor

• Landing gear extension and retraction

• Nose wheel steering

• Alternate brakes

• Ailerons

• Autopilot A

• Elevators

• Elevator feel

• Flight spoilers 2, 4, 9, and 11

• Ground spoilers 1, 6, 7, and 12

• Rudder.

Main Hydraulic System B

Hydraulic system B supplies pressure for these airplane systems:

• Right thrust reverser

• Alternate landing gear retraction

• Alternate nose wheel steering

• Normal brakes

• Ailerons

• Autopilot B

• Elevators

• Elevator feel

• Flight spoilers 3, 5, 8, and 10

• Rudder

• Trailing edge flaps

• Leading edge flaps and slats.
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General

The controls for the main hydraulic system pumps are on the hydraulic
panel. This panel is on the P5 forward overhead panel.

The engine fire switches on the P8 aft electronics panel control the fluid
supply to the engine-driven pump (EDPs).

Hydraulic Pump Controls

The EDP and the electric motor-driven pump (EMDP) each have a switch on
the hydraulic panel. The switches have two positions, ON and OFF.

The ENG 1 HYD PUMP switch controls the EDP for system A. The ENG 2
HYD PUMP switch controls the EDP for system B. Each pump has a
depressurization solenoid valve. The valve blocks pump output pressure to
the main hydraulic power system when the ENG 1 or ENG 2 HYD PUMP
switch is in the OFF position.

The ELEC 2 HYD PUMP switch controls the EMDP for system A. The ELEC
1 HYD PUMP switch controls the EMDP for system B.

Engine Fire Switches

The engine fire switches isolate the engine if there is an engine fire. Each
engine fire switch controls the supply shutoff valve for its related EDP.

When you operate one of the engine fire switches, the pump LOW
PRESSURE amber light is disarmed and the hydraulic fluid supply to the
related EDP stops.

Hydraulic Pump Low Pressure Warning Indications

Pressure switches on the pressure module monitor the EDP and the EMDP
for low pressure. LOW PRESSURE amber lights for each EDP and EMDP
come on when the pump output pressure is less than normal. The LOW
PRESSURE amber lights are above each HYD PUMP switch.

See the hydraulic indicating system section for more information about the
hydraulic pump low pressure indication. (SECTION 29-30)

Hydraulic Pump Overheat Warning Indications

A temperature switch in each case drain line downstream of the pump
monitors the EMDP case drain fluid for overheat. An amber OVERHEAT
light for each EMDP comes on when the case drain fluid temperature
increases to more than normal. The OVERHEAT lights are above the EMDP
LOW PRESSURE lights.

A temperature switch in each EMDP monitors the temperature of the EMDP
electric motor. This switch stops the pump when the temperature of the
EMDP increases to more than normal, but it is not used for overheat
indication.

See the hydraulic indicating system section for more information about the
hydraulic overheat warning indication. (SECTION 29-30)

Training Information Point

Because the EDP depressurization solenoid valve gets electrical power
when the EDP HYD PUMP switch is OFF, you normally keep the switch in
the ON position.

While you do maintenance, if the switch is in the OFF position for a long
time, you should open the circuit breaker for the HYD SYS ENG PUMP
DEPRESS VALVE 1 or HYD SYS ENG PUMP DEPRESS VALVE 2.
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Purpose

The hydraulic reservoirs supply hydraulic fluid under pressure to the
hydraulic pumps. The reservoirs also get return fluid from the airplane
systems that use hydraulic power.

Location

The hydraulic system A reservoir is in the center of the main wheel well on
the forward bulkhead.

The hydraulic system B reservoir is on the right forward bulkhead of the
main wheel well.

Physical Description

The hydraulic system A reservoir has a total volume capacity of 6.8 gallons
(25.8 liters).

The hydraulic system B reservoir has a total volume capacity of 10.7 gallons
(40.6 liters).

Each reservoir is an airtight metal shell that contains these components:

• Air pressure port

• EDP and EMDP supply line port

• Return line port

• Drain valve

• Hydraulic fluid quantity transmitter/indicator.

Functional Description

The reservoirs are pressurized by the reservoir pressurization system.

The hydraulic system A reservoir has a standpipe for the engine-driven
pump (EDP). A port at the bottom of the reservoir supplies fluid to the
electric motor-driven pump (EMDP). The reservoir drain valve at the bottom
is manually operated.

The hydraulic system B reservoir has a standpipe for the EDP and EMDP. A
port at the bottom of reservoir supplies fluid to the power transfer unit (PTU)
pump. The reservoir drain valve at the bottom is a manually operated valve.

The fill and balance line connects the system B reservoir to the standby
reservoir. System B reservoir pressure also pressurizes the standby
hydraulic system reservoir.

See the standby hydraulic system section for more information for the
standby hydraulic system reservoir. (SECTION 29-22)

The quantity indicator shows O for empty, RFL for refill, and F for full.

See the hydraulic indicating system section for more information for the
hydraulic fluid quantity transmitter/indicator. (SECTION 29-30)

This table shows nominal quantities at different levels in the reservoirs.

RESERVOIRS
QUANTITY

(GAL/L)

QUANTITY

SHOWN ON

UPPER CENTER

DISPLAY UNIT

A

FULL LEVEL 5.7 / 21.6 100%

REFILL 4.7 / 17.7 76%

EDP STANDPIPE 2.3 / 8.5 20%

OVERFILL MORE THAN

5.7 / 21.6

101-106%

B

FULL LEVEL 8.2 / 31.1 100%

REFILL 6.9 / 26.0 76%

FILL & BALANCE 6.6 / 25.1 72%

EDP/EMDP

STANDPIPE

1.3 / 4.9 0%

OVERFILL MORE THAN

8.2 / 31.1

101-106%
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Purpose

The EDP supply shutoff valve for hydraulic system A stops hydraulic fluid
flow from the reservoir to the hydraulic system A EDP when you move the
No. 1 engine fire switch to the up position.

The EDP supply shutoff valve for hydraulic system B stops hydraulic fluid
flow from the reservoir to the hydraulic system B EDP when you move the
No. 2 engine fire switch to the up position.

Location

The EDP supply shutoff valve for hydraulic system A is in the supply line
between the reservoir and the No. 1 engine EDP, on the left side of the
upper bulkhead of the main landing gear wheel well.

The EDP supply shutoff valve for hydraulic system B is in the supply line
between the reservoir and the No. 2 engine EDP, on the right side of the
upper bulkhead of the main landing wheel well.

Physical Description

The EDP supply shutoff valve is a two-position, 28v dc motor-operated,
normally open valve.

A position indicator on the valve shows valve position, OPEN or CLSD. You
can not use the position indicator to open or close the EDP supply shutoff
valve manually.

Functional Description

When you pull the engine fire switch, the EDP supply shutoff valve moves to
the closed position. This stops the supply of hydraulic fluid to the EDP.

The EDP supply shutoff valve moves to the open position when you move
the engine fire switch to the down or normal position.

Training Information Point

CAUTION

DO NOT TURN THE FIRE HANDLE. IF YOU TURN THE FIRE

HANDLE, THE FIRE BOTTLE WILL RELEASE ITS CONTENTS.

Because the supply of hydraulic fluid to the pump stops when you move the
engine fire switch up, case drain flow does not flow through the EDP.

If the engine continues to turn (windmill) with the valve in the closed
position, the EDP may be damaged. You must do an inspection of the EDP
pressure and case drain filters.

If you replace the EDP supply shutoff valve, remove the pressure from the
reservoir and drain it.

MAIN HYDRAULIC SYSTEMS - EDP SUPPLY SHUTOFF VALVE
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Purpose

The engine-driven pumps (EDPs) supply hydraulic pressure for the
hydraulic systems A and B.

Location

The EDP mounts with a pump attach clamp to the front face of the engine
accessory gearbox on the left side of the engine.

Physical Description

The EDP is an axial-piston, variable-displacement, yoke-actuated, pressure
compensated hydraulic pump with a solenoid-operated depressurization
valve.

The pump has these three lines that attach to it:

• Hydraulic fluid supply line

• Output pressure line

• Case drain line.

The pressure and supply hydraulic line connections at the pump have a
self-sealing, quick release disconnect to prevent leakage and keep air out of
the hydraulic system. The case drain lines are threaded type fitting.

Quick disconnects on the engine service disconnect panel support beam
permit engine maintenance or removal.

The pump weight (wet) is 32 lbs.

Functional Description

The pump has a rotating cylinder barrel that has nine pistons. The pistons
ride on an inclined yoke surface. As the barrel rotates, the pistons
reciprocate within the barrel. Change to the incline of the yoke changes the
stroke of each piston and changes the variable-displacement of the pump.

During the intake stroke of each piston, hydraulic fluid is drawn in the top of
the barrel and into the piston cylinder bores.

During the discharge stroke of each piston, hydraulic fluid is forced out of
the piston cylinder bores and into the output pressure line.

Some of the supply fluid in the pump becomes case drain fluid. The case
drain fluid cools and lubricates the pump before it goes to the heat
exchanger and reservoir through the case drain connection.

A pressure compensator in the pump maintains a preset pressure by control
of the fluid flow out of the pump in response to changes in system demands.

The pump operates in the pressurized or depressurized mode. In the
depressurized mode, the pump is isolated from the hydraulic system and
runs at a zero output flow. The solenoid operated depressurization valve
controls the pressurized or depressurized modes of the pump.

Both EDPs are rated at 36 gpm at 3000 psi (20685 kpa).

Training Information Point

WARNING

BE CAREFUL WHEN YOU MOVE THE PUMP. HYDRAULIC

FLUID COULD LEAK FROM THE OPEN PORTS OF THE

PUMP. MAKE SURE YOU WEAR PROTECTIVE CLOTHES

AND GLOVES WHEN YOU MOVE THE PUMP. INJURIES TO

PERSONS AND DAMAGE TO EQUIPMENT COULD OCCUR.

If replacement of the engine-driven pump is necessary, make sure you wear
protective clothing.

CAUTION

DO NOT OPERATE THE HYDRAULIC SYSTEMS A AND B

ENGINE-DRIVEN PUMPS FOR MORE THAN TWO MINUTES

WITHOUT FUEL IN THE FUEL TANKS. THE NO 1. (FOR

HYDRAULIC SYSTEM A) AND NO. 2 (FOR HYDRAULIC

SYSTEM B) FUEL TANKS MUST HAVE A MINIMUM OF 250

GALLONS (1675 POUNDS/760 KG) OF FUEL IN THEM. IF

THERE IS NOT SUFFICIENT FUEL IN THE FUEL TANKS, THE

ENGINE-DRIVEN PUMPS WILL BECOME TOO HOT. THIS

CAN CAUSE DAMAGE TO THE ENGINE-DRIVEN PUMPS.

MAIN HYDRAULIC SYSTEMS - ENGINE-DRIVEN PUMP
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Purpose

The electric motor-driven pumps (EMDPs) supply hydraulic pressure for
hydraulic systems A and B.

Location

The EMDPs are attached to a vibration absorbing mount in the center of the
main wheel well on the forward bulkhead.

Physical Description

The EMDP assembly has these components:

• Oil-cooled, three-phase, 115v ac motor

• Temperature switch

• Centrifugal pump

• Single-stage, variable-displacement, pressure-compensated hydraulic
pump.

The EMDP has these connections:

• Supply (with a quick disconnect at the system A reservoir, and a quick
disconnect between the EMDP and the system B reservoir)

• Pressure

• Case drain.

The pump weight (dry) is 30 lbs.

An acoustic filter is in the pressure line connected to the EMDP.

Functional Description

Hydraulic fluid goes into the electric motor housing to cool the electric motor
before it goes into the centrifugal pump. The centrifugal pump pushes the
fluid into the single-stage, variable-displacement, pressure compensated
hydraulic pump.

The hydraulic pump has a rotating cylinder barrel that has nine pistons. The
piston rod ends ride on an inclined yoke surface. As the barrel rotates, the
pistons reciprocate within the barrel. Change to the incline of the yoke
changes the stroke of each piston and changes the variable-displacement of
the pump.

During the intake stroke of each piston, hydraulic fluid is drawn in the top of
the barrel and into the piston cylinder bores.

During the discharge stroke of each piston, hydraulic fluid is forced out of
the piston cylinder bores and into the output pressure line.

A pressure compensator in the hydraulic pump maintains a preset pressure
by control of the fluid flow out of the pump in response to changes in system
demands.

Some of the supply fluid in the hydraulic pump becomes case drain fluid.
The case drain fluid cools and lubricates the pump before it goes to the heat
exchanger and reservoir through the case drain connection.

An internal temperature sensor in the EMDP monitors the temperature of
the EMDP electric motor. When the temperature is 255F (124C) or more,
the temperature switch opens to remove electrical power and stop the
EMDP. The temperature switch is not used for overheat indication. The
temperature switch resets at temperatures between 140F (60C) and 160F
(71C).

The acoustic filter decreases the noise and vibration from the EMDP.

Retention cables prevent damage to the aileron components if the EMDP
breaks away from its mount.

Bonding jumpers provide a ground from the pump to the airplane structure.

The EMDP is rated at 5.7 gpm at 2700 psi.

Training Information Point

If you operate the EMDPs intermittently, use this procedure:

• In a five-minute period, do not make more than five starts of any one
pump.

MAIN HYDRAULIC SYSTEMS - ELECTRIC MOTOR-DRIVEN PUMP
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• Wait 30 seconds before you start the pump again.

NOTE: If the fuel temperature increases to more than 90F (32C), monitor
system A and B overheat lights. Move the pump switch to OFF
when the overheat light comes on.

If you attempt more than five starts in a five-minute period, you should do
one of these steps:

• Run the pump continuously for 5 minutes after the fifth start (monitor the
overheat warning lights)

• Turn the pump OFF and let it cool for more than 30 minutes.

MAIN HYDRAULIC SYSTEMS - ELECTRIC MOTOR-DRIVEN PUMP
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Purpose

The pressure module does these functions for hydraulic system A and B:

• Distributes hydraulic pump pressure to user systems

• Cleans pressure fluid from EDP and EMDP

• Monitors EDP and EMDP pressure

• Monitors system pressure

• High pressure system protection.

Location

The system A pressure module is on the left side of the forward bulkhead of
the main gear wheel well.

The system B pressure module is near the center of the forward bulkhead of
the main gear wheel well.

Physical Description

The pressure module has these components:

• Pressure filter (2)

• Pump low pressure switch (2)

• EDP pressure switch auto slat system (system B only)

• Check valve (2)

• Pressure transmitter

• Pressure relief valve.

The pressure modules are interchangeable.

Functional Description

Hydraulic pressure from the EDP and EMDP goes through the non-bypass,
non-cleanable, 5-15 micron cartridge-type pressure filters to the user
systems.

Pump low pressure switches send signals to the hydraulic panel when the
EDP or EMDP pressure decreases to less than normal.

See the hydraulic indicating system section for more information about the
hydraulic pump low pressure warning indication. (SECTION 29-30)

The EDP pressure switch auto slat system (system B pressure module only)
sends a signal to the hydraulic power transfer unit (PTU) system when
system B EDP pump pressure decreases to less than 2350 psi.

See the hydraulic power transfer unit (PTU) system section for more
information about the EDP pressure switch auto slat system.
(SECTION 29-25)

The check valves prevent hydraulic backflow through the pressure filters.
They also isolate the pump low pressure switches from user system
pressure and ground service disconnect pressure.

A pressure transmitter monitors system pressure and sends signals to the
display electronics unit (DEU)in the electronics equipment compartment.
The DEU sends the data to the common display system in the flight
compartment.

See the hydraulic indicating system section for more information about the
hydraulic pressure indication. (SECTION 29-30)

The pressure relief valve starts to open at 3500 psi to protect the system
when the system pressure increases to more than normal.

Training Information Point

CAUTION

MAKE SURE UNWANTED MATERIAL DOES NOT GO INTO

THE MODULE PORTS OR THE HYDRAULIC LINES DURING

THE INSTALLATION. THIS CAN CAUSE DAMAGE TO THE

EQUIPMENT.

You can replace each component in the pressure module.
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Filter Element Replacement

CAUTION

PUT HYDRAULIC FLUID IN THE FILTER BOWL BEFORE YOU

PUT THE FILTER ELEMENT IN THE FILTER BOWL. AIR

BELOW THE FILTER ELEMENT CAN CAUSE DAMAGE TO IT.

NOTE: You can not clean the pressure filters and use them again.

NOTE: If you replace the filter element you must do the pressure filter
element installation test.
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Purpose

The case drain filter module cleans the case drain fluid from the
engine-driven pumps (EDP) and electric motor-driven pumps (EMDP)
before it goes through the heat exchangers and back to the reservoirs.

Location

The EDP case drain filter modules are on each engine in the case drain line
between the EDP and the hydraulic disconnects on the engine strut.

The EMDP case drain filter modules are in the case drain line just below
their related pump, in the main landing gear wheel well on the forward
bulkhead.

Physical Description

The case drain filter module is non-bypass type with a 10-20 micron,
non-cleanable, cartridge type filter element.

The case drain filter module has these components:

• Filter module head

• Filter bowl

• Replaceable filter element.

Functional Description

An arrow on the filter module shows the direction of flow through the filter
module.

A check valve on the outlet of the filter module prevents backflow from the
other pump in the system.

Training Information Point

If you replace any of the pumps because of a malfunction, you must also
replace the case drain filter element for that pump.

You can not clean the filter element and use it again.

EDP

If you operate the engine fire switch and the EDP runs for five minutes, you
must inspect the EDP case drain filter for pump damage and replace the
filter.

CAUTION

MAKE SURE THE ARROW ON THE FILTER HEAD WILL

POINT AFT. FAILURE TO DO THIS CAN CAUSE DAMAGE TO

THE EDP.

CAUTION

MAKE SURE YOU INSTALL THE CHECK VALVE IN THE "OUT"

PORT, AND THE ARROW ON THE CHECK VALVE MATCHES

THE ARROW ON THE FILTER HEAD. FAILURE TO DO THIS

CAN CAUSE DAMAGE TO THE EDP.

EMDP

A contaminated EMDP case drain filter can cause the EMDP to overheat
and turn on the OVERHEAT light, the MASTER CAUTION light, and the
HYD light on the systems annunciator panel.

If metal contamination is found in the EMDP case drain filter, you must do an
EMDP case drain filter metal contamination check.

CAUTION

MAKE SURE THE ARROW ON THE FILTER HEAD WILL

POINT OUTBOARD. FAILURE TO DO THIS CAN CAUSE

DAMAGE TO THE EMDP.

CAUTION

MAKE SURE YOU INSTALL THE CHECK VALVE IN THE "OUT"

PORT, AND THE ARROW ON THE CHECK VALVE MATCHES

THE ARROW ON THE FILTER HEAD. FAILURE TO DO THIS

CAN CAUSE DAMAGE TO THE EMDP.
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Purpose

The heat exchangers cool the hydraulic case drain fluid from the pumps
before the fluid goes back to the reservoir.

Location

The system A heat exchanger is in the case drain line common to both the
engine-driven pump and the electric motor-driven pump. The heat
exchanger is in the bottom of the number one fuel tank.

The system B heat exchanger is in the case drain line common to both the
engine-driven pump and the electric motor-driven pump. The heat
exchanger is in the bottom of the number two fuel tank.

Physical Description

The heat exchanger is a fin-tube type assembly that has these components:

• Fin-tube core

• Inlet port

• Outlet Port

• Bracket assembly.

The heat exchanger weight is 7.6 lbs.

The heat exchangers are interchangeable.

Functional Description

The heat exchanger for each system receives case drain fluid from the EDP
and the EMDP. Case drain fluid flows through the heat exchanger when
either pump operates.

The heat exchanger transfers heat from the hydraulic fluid to the fuel in the
tank.

Training Information Point

WARNING

MAKE SURE THAT PERSON AND EQUIPMENT ARE CLEAR

OF ALL CONTROL SURFACES BEFORE YOU APPLY

HYDRAULIC POWER. THE AILERONS, RUDDERS,

ELEVATORS, FLAPS, SLATS, SPOILERS, LANDING GEAR,

AND THRUST REVERSERS CAN MOVE QUICKLY WHEN

YOU APPLY HYDRAULIC POWER. THIS CAN CAUSE INJURY

TO PERSONS AND DAMAGE TO EQUIPMENT.

WARNING

OBEY ALL OF THE FUEL TANK PURGING AND ENTRY

PRECAUTIONS. IF YOU DO NOT, INJURY TO PERSONS AND

DAMAGE TO THE AIRPLANE CAN OCCUR.

CAUTION

DO NOT OPERATE THE SYSTEM A OR THE SYSTEM B

EMDP FOR MORE THAN 2 MINUTES IF THE NO.1 OR THE

NO. 2 FUEL TANK (RESPECTIVELY) CONTAINS LESS THAN

250 GALLONS (1675 POUNDS, 760 KG) OF FUEL. YOU MUST

LET THE RESERVOIR TEMPERATURE DECREASE TO THE

AMBIENT TEMPERATURE BEFORE YOU OPERATE THE

PUMPAGAIN. DAMAGE TO THE EQUIPMENT CAN OCCUR.
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Purpose

The return filter modules clean the return hydraulic fluid from:

• System actuators

• System modules

• System valves

• Power transfer unit (PTU) (System A only).

Location

The return filter module for systems A and B are on the forward bulkhead of
the main gear wheel well, below the reservoirs.

Physical Description

The return filter is a bypass type, with a 15 micron, non-cleanable, cartridge
type filter element.

The return filter module has these parts:

• Filter module head

• Filter bowl

• Replaceable filter element.

The filter head has these parts:

• Bypass valve

• Differential pressure indicator

• Check valve (2)

• Shutoff valve.

Functional Description

When a clogged return filter causes a differential pressure across the filter
element of 65 psi, the red differential pressure indicator will move up and
you can see it. The differential pressure indicator does not move if the
temperature is less than 36F (2C).

If the differential pressure is 100 psi or more, the bypass valve opens and
lets the fluid bypass the filter and flow directly into the reservoir.

Two check valves in the return filter module head create a negative pressure
loop. The negative pressure loop allows backward flow of hydraulic fluid
from the reservoir to the system without backflush of the filter element.

Training Information Point

To reset the differential pressure indicator after filter element replacement,
push down on the indicator.

When you remove the filter to replace the filter element, the shutoff valve in
the return filter closes to prevent fluid loss from the reservoir.

You can not clean the filter element and use it again.
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Purpose

The ground service disconnect module lets you pressurize the hydraulic
systems A and B from a ground service cart.

Location

The hydraulic system A ground service disconnect module is on the aft
bulkhead of the left ram air bay.

The hydraulic system B ground service disconnect module is on the aft
bulkhead of the right ram air bay.

Physical Description

The ground service disconnect module has these components:

• Pressure connection

• Return connection

• Pressure filter.

The pressure and return connections are a quick-disconnect type fitting.

The pressure filter is a non-bypass type with a non-cleanable, 5-15 micron,
cartridge-type filter element.

Functional Description

Hydraulic system operation from a ground power cart is the same for both
systems A or B. Pressure from the cart is cleaned before use by the user
systems.

Pressurized fluid enters either system A or B and goes to the system A or B
pressure module check valves and the user systems.

With electrical power and ground hydraulic power on the airplane, pressure
for either system shows on a pressure indicator in the flight compartment.

See the hydraulic indicating system section for more information about
hydraulic pressure indication. (SECTION 29-30)

Return fluid from the user systems goes back to the cart through the ground
service disconnect return connection.

Training Information Point

You can not clean the filter element and use it again.

Filter Element Replacement

CAUTION

PUT HYDRAULIC FLUID IN THE FILTER BOWL BEFORE YOU

PUT THE FILTER ELEMENT IN THE FILTER BOWL. AIR

BELOW THE FILTER ELEMENT CAN CAUSE DAMAGE TO IT.

Hydraulic System A or B Pressurization With a Portable Hydraulic Cart

WARNING

MAKE SURE THE GROUND LOCKS ARE INSTALLED IN ALL

THE LANDING GEARS BEFORE YOU PRESSURIZE THE

HYDRAULIC SYSTEM. WITHOUT THE GROUND LOCKS, THE

LANDING GEARS CAN RETRACT AND CAUSE INJURIES TO

PERSONS AND DAMAGE TO EQUIPMENT.

See the landing gear system section for more information about the landing
gear downlock pins. (SECTION 32-00)

WARNING

MAKE SURE THAT PERSONS AND EQUIPMENT ARE CLEAR

OF ALL CONTROL SURFACES BEFORE YOU SUPPLY

HYDRAULIC POWER. THE AILERONS, RUDDER,

ELEVATORS, FLAPS, SLATS, SPOILERS, LANDING GEAR,

AND THRUST REVERSERS CAN MOVE QUICKLY WHEN

YOU SUPPLY HYDRAULIC POWER. THIS CAN CAUSE

INJURY TO PERSONS AND DAMAGE TO EQUIPMENT.

NOTE: Do not operate the EDPs or EMDPs with the portable hydraulic cart
return and pressure lines connected. This may prevent the pumps
from receiving enough hydraulic fluid from their respective
reservoirs and cavitate the pump.
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General

The EDP operates when the related engine turns.

To stop output flow from the EDP, move the ENG 1 HYD PUMP or ENG 2
HYD PUMP switch on the hydraulic panel to the OFF position. This does not
stop the rotation of the pump or the internal pressure in the pump.

Functional Description

The pump can operate in a normal mode or in a depressurized mode. In the
normal mode, the pump is rated at a maximum of 37.5 gpm and 3030 psi at
3750 rpm. Maximum discharge pressure is rated at 2900 psi at 0 flow.

A depressurization solenoid valve in the pump controls the EDP output
pressure when you move the ENG HYD PUMP switch on the hydraulic
panel to the OFF position. This completes a 28v dc electrical circuit and
energizes the valve to the closed position.

When the depressurization solenoid valve is open, EDP output pressure
goes to these valves:

• The blocking valve closes and blocks output pressure downstream from
the depressurization solenoid valve.

• The compensator valve opens and allows output pressure upstream
from the depressurization solenoid valve to go to an actuating piston.
This controls a yoke assembly. When the actuating piston moves, the
yoke assembly moves to a 0 displacement position. This stops output
pressure to the hydraulic system downstream.

When the pump operates in the normal or depressurized modes, case drain
fluid is used for lubrication and cooling. The case drain fluid circulates
through the pump and back to the EDP case drain filter and heat exchanger
before it goes to the related reservoir.
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General

The EDP operates when the related engine turns.

To stop output flow from the EDP, move the ENG 1 HYD PUMP or ENG 2
HYD PUMP switch on the hydraulic panel to the OFF position. This does not
stop the rotation of the pump or the internal pressure in the pump.

EDP HYD PUMP Switch Operation

When the ENG 1 HYD PUMP or ENG 2 HYD PUMP switch is in the ON
position, the depressurization solenoid valve is not energized. This lets the
pressure output of the EDP go to the hydraulic system.

When the ENG 1 HYD PUMP or ENG 2 HYD PUMP switch is in the OFF
position, power from 28v dc bus 2 (for hydraulic system A EDP) or 28v dc
bus 1 (for hydraulic system B EDP) energizes the EDP depressurization
solenoid valve. This closes the valve to stop the pump output.

The case drain flow continues inside the pump when the depressurization
solenoid valve is in the closed position.

EDP Supply Shutoff Valve Operation

When you pull the engine fire switch, the EDP supply shutoff valve moves to
the closed position. This stops the supply of hydraulic fluid to the EDP.
There is no case drain flow in this condition.

When you operate one of the engine fire switches, the pump LOW
PRESSURE amber light is disarmed.

The EDP supply shutoff valve moves to the open position when you move
the engine fire switch to the stowed position.

Training Information Point

The ENG 1 HYD PUMP and ENG 2 HYD PUMP switches should stay in the
ON position, even when you remove airplane power, except when you need
to remove pressure from the pump. This extends the service life of the
depressurization solenoid valve.

Loss of electrical power to the control circuit does not affect the output of the
pumps.

CAUTION

DO NOT TURN THE FIRE HANDLE. IF YOU TURN THE FIRE

HANDLE, THE FIRE BOTTLE WILL RELEASE ITS CONTENTS.
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General

The ELEC HYD PUMP switches on the hydraulic panel control the electric
motor-driven pumps (EMDPs). A protection circuit turns the electric motor off
when a ground fault or overcurrent is detected.

Pump Control

When the ELEC HYD PUMP switch is ON, 28v dc energizes the electric
hydraulic pump relay which closes three contacts. These contacts let 115v
ac power go to the EMDP electric motor. When the ELEC HYD PUMP
switch is in the OFF position, the electric hydraulic pump relay has no power
and the contacts open to stop the EMDP motor.

The EMDP hydraulic pump relay gets a ground through the temperature
switch on the EMDP. Contacts in the hydraulic pump relay control 115v ac
power to the EMDP. When the temperature of the pump is normal, the
temperature switch is closed. This sends a ground to the hydraulic pump
relay. When the temperature of the EMDP increases to more than 255F
(124C), the temperature switch opens. This removes the ground from the
hydraulic pump relay and stops the EMDP. The temperature switch resets
when the pump temperature decreases to less than 140F (60C).

Circuit Protection

The ELEC HYD PUMP switches get 28v dc power from the ground fault
detectors. The ground fault detector for system A EMDP is in the P92 power
distribution panel in the EE compartment. The ground fault detector for
system B EMDP is in the P91 panel in the electronics equipment
compartment.

The ground fault detector has these components:

• Trip coil

• Reset switch.

The trip coil in the ground fault detector energizes when a ground fault
occurs. If the detector gets an input differential of 2 to 4 amps or more
between two coils, the trip coil energizes

When the trip coil energizes, the electric hydraulic pump relay has no power.
The contacts of the hydraulic pump relay open to remove 115v ac power to
the EMDP.

Training Information Point

You can replace the ground fault detector without replacement of the power
distribution panel.

Push the reset switch on the ground fault detector to move the trip coil
contacts to their normal position.

WARNING

MAKE SURE THAT PERSONS AND EQUIPMENT ARE CLEAR

OF ALL CONTROL SURFACES BEFORE YOU SUPPLY

HYDRAULIC POWER. AILERONS, RUDDERS, ELEVATORS,

FLAPS, SLATS, SPOILERS, LANDING GEAR, AND THRUST

REVERSERS CAN MOVE QUICKLY WHEN YOU SUPPLY

HYDRAULIC POWER. THIS CAN CAUSE INJURY TO

PERSONS AND DAMAGE TO EQUIPMENT.
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General

Hydraulic system A supplies pressurized fluid to these systems:

• Left thrust reverser

• Power transfer unit (PTU) motor

• Landing gear extension and retraction

• Nose wheel steering

• Alternate brake

• Ailerons

• Autopilot A

• Elevators

• Elevator feel

• Flight spoilers 2, 4, 9, and 11

• Ground spoilers 1, 6, 7, and 12

• Rudder.

Fluid Supply

Air from the pneumatic system pressurizes the reservoir.

The reservoir supplies pressurized fluid to the EDP and EMDP hydraulic
pumps. The reservoir supplies fluid to the EDP through a standpipe.

The EDP supply shutoff valve controls supply fluid to the EDP.

Pressurization

The EDP and EMDP supply pressure continuously.

The PTU motor receives pressure and supplies an emergency source of
hydraulic power to the leading edge flaps and slats.

The ground service disconnect module allows pressurization of hydraulic
system A from a ground service cart.

Filtration

The system pressure module filters clean the output pressure fluid from the
pumps.

Case drain filter modules clean the case drain fluid from the EDP and EMDP
pumps.

A return filter module cleans the return flow of hydraulic fluid from the user
systems. The module can be bypassed.

Fluid Cooling

The heat exchanger cools the fluid from the case drains of the pumps before
the fluid goes back to the reservoir.

Indication

Temperature switches monitor the EMDP electric motor and the EMDP case
drain fluid temperatures.

Pump pressure switches monitor the EMDP and EDP pump pressures.

The system pressure transmitter monitors the system pressure.
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General

Hydraulic system B supplies pressurized fluid to these systems:

• Right thrust reverser

• Power transfer unit (PTU) pump

• Alternate landing gear retraction

• Alternate nose wheel steering

• Normal brakes

• Ailerons

• Autopilot B

• Elevators

• Elevator feel

• Flight spoilers 3, 5, 8, and 10

• Rudder

• Trailing edge flaps

• Leading edge flaps and slats.

Fluid Supply

Air from the pneumatic system pressurizes the reservoir.

The reservoir supplies pressurized fluid to the EDP and EMDP hydraulic
pumps through a standpipe. The EDP supply shutoff valve controls supply
fluid to the EDP.

The PTU pump receives fluid from the bottom of the reservoir.

Pressurization

The EDP and EMDP supply pressure continuously.

The PTU pump supplies an emergency source of hydraulic power to the
leading edge flaps and slats.

The ground service disconnect module allows pressurization of hydraulic
system B from a ground service cart.

Filtration

The system pressure module filters clean the output pressure fluid from the
pumps.

Case drain filter modules clean the case drain fluid from the EDP and EMDP
pumps.

The return filter module cleans the return flow of hydraulic fluid from the user
systems.

Fluid Cooling

The heat exchanger cools the fluid from the case drains of the pumps before
the fluid goes back to the reservoir.

Indication

Temperature switches monitor the EMDP electric motor and the EMDP case
drain fluid temperatures.

Pump pressure switches monitor the EMDP and EDP pump pressures.

The system pressure transmitter monitors the system pressure.
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General

The ground servicing system fills all hydraulic reservoirs from one central
location.

Location

The system components are in the right main gear wheel well on the lower
outboard area of the forward bulkhead.

Physical Description

These are the ground servicing system components:

• Reservoir fill selector valve

• Reservoir fill filter module

• Reservoir manual fill pump

• Pressure fill connection.

The reservoir fill selector valve is a manually-operated, three-position
selector valve.

The reservoir fill filter module is a non-bypass type with a non-cleanable, 0-3
micron, cartridge type filter element.

The reservoir manual fill pump is a double acting, piston-type pump. The
pump has a spring-loaded one-way check valve in the piston head and
another in the suction port. The pump also has a manual handle.

Functional Description

The reservoir fill selector valve lets you select which reservoir will receive
hydraulic fluid.

These are the three positions:

• Port A

• Port B

• Closed.

The reservoir fill filter module cleans the hydraulic fluid before it goes into
either of the hydraulic system reservoirs.

The reservoir manual fill pump lets you service all the hydraulic system
reservoirs manually when pressure service equipment is not available. A
suction hose is connected to the pump and is stowed in brackets when not
in use.

The pressure fill connection lets you fill the hydraulic system reservoirs from
a ground servicing cart. A cap covers the connection when not in use.

Operation

Fill the reservoirs with either of these two procedures:

• Manual fill pump

• Ground service cart.

Use the reservoir fill selector valve to send hydraulic fluid from the manual
fill pump or a ground service cart.

• Port A sends hydraulic fluid to the system A reservoir.

• Port B sends hydraulic fluid to system B and the standby reservoirs.

Move the valve to the closed position after servicing.

Use the manual pump suction hose during the manual fill operation. One
end of the hose connects to the manual fill pump. The other end of the hose
goes in the hydraulic fluid container. When not in use, put the end of the
suction hose in a protective cover.

Training Information Point

WARNING

HYDRAULIC FLUID, BMS 3-11, CAN CAUSE INJURY TO

PERSONS. IF YOU GET THE HYDRAULIC FLUID ON YOUR

SKIN, FLUSH YOUR SKIN WITH WATER. IF YOU GET

HYDRAULIC FLUID IN YOUR EYES, FLUSH YOUR EYES

WITH WATER AND GET MEDICALAID. IF YOU EAT OR DRINK

THE HYDRAULIC FLUID, GET MEDICALAID.
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CAUTION

DO NOT SUPPLY HYDRAULIC FLUID AT MORE THAN 75

PSIG (517 KPA) TO THE PRESSURE FILL CONNECTION. A

PRESSURE OF MORE THAN 75 PSIG (517 KPA) CAN CAUSE

DAMAGE TO THE HYDRAULIC SYSTEM.

CAUTION

USE CLEAN HYDRAULIC FLUID AND CLEAN EQUIPMENT

WHEN YOU FILL THE HYDRAULIC RESERVOIRS. DIRT CAN

CAUSE DAMAGE TO THE HYDRAULIC SYSTEM.

CAUTION

YOU MUST PROTECT TIRES, THE GEAR STRUCTURE, AND

THE SURROUNDING AREA FROM ACCIDENTAL HYDRAULIC

FLUID SPILL. IF YOU DO NOT OBEY, THE HYDRAULIC FLUID

CAN CAUSE DAMAGE TO EQUIPMENT.

Servicing

To get the correct results when you do a check of the hydraulic fluid
quantities or fill the reservoirs, the airplane should be in this condition:

• Flight controls - neutral

• LE flaps and slats - up

• TE flaps - up

• Spoilers - down

• Landing gear - down

• Thrust reversers - closed

• Hydraulic system A and system B - off

• Brake accumulator pressure - 2850 psi (19,650 kPa) or more.

If the ambient temperature on the ground is 20°F (­7°C) or lower at an
arrival location and a fluid level is below REFILL, service the reservoir to just
above REFILL to avoid the overflow of fluid at the next warmer location.

See the servicing section in chapter 12 in Part II of the maintenance manual
for more information about hydraulic reservoir servicing.
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General

The auxiliary hydraulic systems supply alternative pressure sources to
hydraulic systems A and B.

These are the auxiliary hydraulic systems:

• Standby hydraulic system

• Hydraulic power transfer unit (PTU) system.

AUXILIARY HYDRAULIC SYSTEMS - INTRODUCTION
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Purpose

The standby hydraulic system supplies alternate hydraulic pressure to these
systems:

• Thrust reversers

• Leading edge flaps and slats

• Rudder.

The standby hydraulic system has these two modes of operation:

• Manual for the leading edge devices and thrust reversers

• Automatic for the rudder.
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Purpose

The standby hydraulic system supplies alternate hydraulic pressure for
these systems:

• Thrust reversers

• Leading edge flaps and slats

• Rudder.

Components

The standby hydraulic system has these components:

• Flight control panel

• Reservoir

• Electric motor-driven pump (EMDP)

• Standby hydraulic system module

• Case drain filter module.

Flight Control Panel

The flight control panel controls these components:

• Standby rudder shutoff valve

• Leading edge flaps and slats shutoff valve

• EMDP

• Standby hydraulic LOW QUANTITY light

• Standby hydraulic LOW PRESSURE light.

Reservoir

The standby hydraulic system reservoir supplies hydraulic fluid to the
EMDP. The reservoir also gets the return hydraulic fluid.

Electric Motor-Driven Pump

The EMDP has an electric motor that mechanically connects to a hydraulic
pump. The EMDP is the only source of hydraulic pressure in the standby
hydraulic system.

Standby Hydraulic System Module

The standby hydraulic system module does these functions:

• Cleans the pressure fluid from the standby EMDP

• Controls pressure to the leading edge flaps and slats

• Controls pressure to the standby rudder power control unit (PCU)

• Supplies metered pressure to the thrust reversers

• Monitors system pressure

• Protects system from over pressure.

Case Drain Filter Module

The case drain filter module cleans the case drain fluid that comes from the
EMDP.

STANDBY HYDRAULIC SYSTEM - GENERAL DESCRIPTION
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General

The controls and indications for the standby hydraulic system are on the
flight control panel. The flight control panel is on the P5 forward overhead
panel in the flight compartment.

Controls

These switches operate components in the standby hydraulic system:

• FLT CONTROLA and B switches

• ALTERNATE FLAPS arm switch

• ALTERNATE FLAPS control switch.

Move one of the two FLT CONTROL A or B switches to the STBY RUD
position to start the standby hydraulic system EMDP and open the standby
rudder shutoff valve in the standby system module.

Move the ALTERNATE FLAPS arm switch to the ARM position to start the
standby hydraulic system EMDP.

Move the ALTERNATE FLAPS control switch to the down position
momentarily to open the leading edge flaps and slats shutoff valve in the
standby system module.

Indications

These are the three caution indications on the flight control panel for the
standby hydraulic system:

• STANDBY HYD LOW QUANTITY light

• STANDBY HYD LOW PRESSURE light.

• STANDBY HYD STBY RUD ON light.

The amber STANDBY HYD LOW QUANTITY light comes on when the
hydraulic fluid in the standby reservoir decreases to less than 50 percent.

See the hydraulic indicating system section for more information about the
hydraulic fluid quantity indicating system. (SECTION 29-30)

The amber STANDBY HYD LOW PRESSURE light comes on when the
pressure from the standby hydraulic system EMDP decreases to less than
normal during automatic or manual operation of the EMDP.

See the hydraulic indicating system section for more information about the
hydraulic pump low pressure warning system. (SECTION 29-30)

The amber STANDBY HYD STBY RUD ON light comes on whenever the
standby hydraulic system is turned on. The standby hydraulic system is
turned on when the FLT CONTROLA or B switches are set to STBY RUD or
when automatic standby activation is commanded through either the auto
standby system or the main rudder PCU force fight monitor.
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Purpose

The standby hydraulic system reservoir supplies hydraulic fluid under
pressure to the standby hydraulic system EMDP. The reservoir also receives
the return hydraulic fluid from the standby rudder power control unit and the
B system reservoir balance line.

Location

The standby hydraulic system reservoir is on the keel beam in the main
landing gear wheel well.

Physical Description

The standby hydraulic system reservoir is an airtight metal shell that
contains 3.6 gallons (13.3 liters) of hydraulic fluid.

The reservoir has these components and connections:

• Ground service line

• Fill and balance line

• EMDP supply line

• Low quantity switch.

The standby hydraulic system reservoir has no drain valve.

Functional Description

The ground service connection permits fluid servicing from the ground
servicing system to the standby and system B reservoirs.

The fill and balance connection connects the standby reservoir to the
hydraulic system B reservoir. The fill and balance line does these functions:

• Overfill from the servicing system to the system B reservoir

• Thermal expansion of the standby hydraulic system reservoir

• Supply pressure from the hydraulic system B reservoir.

The EMDP supply line connection permits hydraulic fluid supply to the
pump, and purging of the reservoir.

The reservoir low quantity switch sends a signal to the amber STANDBY
HYD LOW QUANTITY light on the flight control panel in the flight
compartment when the fluid level in the reservoir is less than 50 percent.

See the hydraulic indicating system section for more information about
hydraulic fluid quantity indicating system. (SECTION 29-30)

Training Information Point

CAUTION

MAKE SURE THAT YOU PULL DOWN ON THE KNURLED

RING OF THE SELF-SEAL DISCONNECT BEFORE YOU

TURN IT FOR REMOVAL. IF YOU DO NOT DO THIS, TOO

MUCH TORQUE WILL BE NECESSARY TO TURN THE RING

WHICH WILL DAMAGE THE SELF-SEAL DISCONNECT.

The standby hydraulic system reservoir has a quick disconnect at the
bottom for the standby hydraulic system EMDP supply line.
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Purpose

The standby hydraulic system electric motor-driven pump (EMDP) supplies
hydraulic pressure to the standby hydraulic system.

Location

The standby hydraulic system EMDP is in the right aft wing to body fairing,
inboard of the brake accumulator.

Physical Description

The EMDP assembly has these components:

• Three-phase, 400 hertz, 115v ac electric motor

• Variable-delivery, positive-displacement hydraulic pump.

The motor mounts to airplane structure and the pump mounts to the motor.

The EMDP has these connections:

• Supply

• Pressure

• Case drain.

The EMDP is rated at 3.7 gpm at 2700 psi.

Functional Description

Pressurized hydraulic fluid from the standby hydraulic reservoir enters the
pump through the supply connection. The pump maintains a supply of
pressure to the standby hydraulic system pressure module.

Some of the supply fluid in hydraulic pump becomes case drain fluid. The
case drain fluid cools and lubricates the pump and then goes through the
case drain filter before it enters the reservoir.

The motor is air cooled through a cooling duct. Air flows from outside the
airplane and goes thru a vent in the right aft wing to body fairing access
panel to the EMDP cooling duct. Air then goes thru the EMDP plenum and
into the compartment. There is a hole in the left aft wing to body fairing on
the other side of the fuselage for a vent.

Training Information Point

WARNING

MAKE SURE THAT PERSONS AND EQUIPMENT ARE CLEAR

OF RUDDER, THRUST REVERSERS, AND LEADING EDGE

SLATS BEFORE YOU SUPPLY HYDRAULIC POWER.

RUDDER, THRUST REVERSERS, AND LEADING EDGE

SLATS CAN MOVE QUICKLY WHEN YOU SUPPLY

HYDRAULIC POWER. THIS CAN CAUSE INJURY TO

PERSONS AND DAMAGE TO EQUIPMENT.

The hydraulic pump or electric motor can be replaced individually.
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General

The standby hydraulic system module does these functions:

• Cleans the pressure flow from the standby EMDP

• Controls pressure to the leading edge flaps and slats

• Controls pressure to the standby rudder power control unit (PCU)

• Supplies metered pressure to the thrust reversers

• Monitor system pressure

• Protect system from over pressure.

The case drain filter module cleans the case drain flow from the standby
pump.

Location

The standby hydraulic system module and the case drain filter module are
on the aft bulkhead of the main landing gear wheel well.

Physical Description

The standby hydraulic system module has these components:

• Leading edge flaps and slats shutoff valve

• Standby rudder shutoff valve

• Pressure filter module

• Pressure relief valve

• Case drain filter module

• EMDP low pressure switch.

The leading edge flaps and slats shutoff valve and standby rudder shutoff
valve are identical 28v dc, motor-operated valves. Each valve has a manual
override lever.

The pressure filter module is non-bypass type with a 5-15 micron,
non-cleanable, cartridge type filter element.

The pressure filter module has these components:

• Filter head in the standby hydraulic system module

• Filter bowl

• Replaceable filter element.

The case drain filter module is non-bypass type with a 10-20 micron,
non-cleanable, cartridge type filter element.

The case drain filter module has these components:

• Filter module head

• Filter bowl

• Replaceable filter element.

The EMDP low pressure switch is a sealed assembly with a piston, disc
spring and electrical switch.

Functional Description

Hydraulic pressure from the EMDP goes through the pressure filter to the
standby rudder shutoff valve and the leading edge flaps and slats shutoff
valve.

The EMDP pump low pressure switch sends signals to the STANDBY HYD
LOW PRESSURE light on the flight control panel in the flight compartment
when the pressure is less than normal.

See the hydraulic indicating system section for more information about
hydraulic pump low pressure warning indication. (SECTION 29-30)

The standby rudder shutoff valve operates electrically to control standby
pressure to the standby rudder power control unit. A lever on the valve
shows the valve position. You use the lever to move the valve to the open or
closed position.

The leading edge flaps and slats shutoff valve operates electrically to control
standby pressure to the leading edge flaps and slats. The valve opens
during alternate operation of the leading edge flaps and slats. A lever on the
valve shows the valve position. You use the lever to move the valve to the
open or closed position.
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The pressure relief valve prevents high pressure in the standby hydraulic
system. The valve opens at 3500 psi and vents the pressure to the return
line. The valve closes at 3400 psi.

The case drain filter module cleans the case drain fluid from the EMDP
before it goes back to the reservoir.

Training Information Point

CAUTION

MAKE SURE UNWANTED MATERIAL DOES NOT GO INTO

THE MODULE PORTS OR THE HYDRAULIC LINES DURING

THE INSTALLATION. THIS CAN CAUSE DAMAGE TO THE

EQUIPMENT.

You can replace each component on the standby hydraulic system module.

Filter Element Replacement

CAUTION

PUT HYDRAULIC FLUID IN THE FILTER BOWL BEFORE YOU

PUT THE FILTER ELEMENT IN THE FILTER BOWL. AIR

BELOW THE FILTER ELEMENT CAN CAUSE DAMAGE TO IT.

NOTE: You can not clean the pressure and case drain filter elements and
use them again.

If you replace the pressure filter element, you must do the pressure filter
element installation test.

If you replace the case drain filter element, you must do the case drain filter
element installation test.
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General

The standby hydraulic system operates automatically or manually as a
backup to the hydraulic systems A and B.

The standby hydraulic system supplies hydraulic fluid under pressure to
operate these components:

• Leading edge flaps and slats

• Standby rudder power control unit.

• Left and right thrust reversers

Fluid Supply

The standby reservoir contains the hydraulic fluid supply for the standby
hydraulic EMDP.

The fill balance line connects the standby reservoir to the system B
reservoir. The system B reservoir can supply fluid and pressurization to the
standby reservoir.

The ground servicing system lets you add fluid to the standby reservoir. This
also adds fluid to the system B reservoir through the fill and balance line.

Pressurization

The EMDP supplies pressure to the standby hydraulic system. The EMDP
can operate either manually or automatically.

A pump low pressure switch sends a signal to a flight compartment
STANDBY HYD LOW PRESSURE light. This occurs when the EMDP
pressure decreases to less than normal.

Distribution

The pressurized fluid from the EMDP goes to the standby hydraulic system
module. The standby hydraulic system module cleans, monitors, and
distributes the pressurized fluid.

The leading edge flap and slat shutoff valve controls pressure to the leading
edge flaps and slats.

The standby rudder shutoff valve controls pressure to the standby rudder
power control unit.

A volume fuse in the standby system pressure line to the leading edge flaps
and slats closes when hydraulic fluid flow increases to 270-350 cubic
inches. A flow limiting valve downstream of the volume fuse limits the
standby hydraulic fluid flow to 2.1 gallons per minute.

See the leading edge flaps and slat control system for more information
about the flow limiting valve and hydraulic fuses. (SECTION 27-81)

A check valve in the standby pressure line upstream of the left thrust
reverser shuttle valve prevents transfer of system A fluid into system B.

Volume fuses in the standby system pressure lines to the thrust reversers
close when hydraulic fluid flow increase to 175 cubic inches. This prevents
hydraulic fluid loss if there is a leak in the system.

See the thrust reverser control system for more information about the
volumetric hydraulic fuses. (SECTION 78-34)

Shuttle valves make a selection between system A and B pressure or
standby pressure, to supply the thrust reversers.

Filtration

A pressure filter in the standby hydraulic system module cleans the pressure
flow to the EMDP.

A case drain filter module cleans the case drain flow from the EMDP.
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General

You operate the standby system hydraulic electric motor-driven pump
(EMDP) manually with one of these switches on the flight control panel:

• FLT CONTROLA switch to STBY RUD

• FLT CONTROL B switch to STBY RUD

• ALTERNATE FLAPS arm switch to ARM.

The standby pump operates automatically if all of these conditions are true:

• Either FLT CONTROLA or B switch to ON

• ALTERNATE FLAPS arm switch to OFF

• Trailing edge flaps not up

• Airplane in the air or wheel speed more than 60 kts

• Low flight control pressure.

Manual Functional Description

Either FLT CONTROL switch to STBY RUD sends 28v dc to energize these
components:

• The standby hydraulic pump relay. When the relay is energized, 115v
ac goes through the relay contacts and turns on the standby hydraulic
system EMDP.

• The standby rudder shutoff valve. When the valve opens, hydraulic
pressure from the standby hydraulic system EMDP goes to the standby
rudder power control unit (PCU). Also, electrical power goes to the
valve position relay.

See the flight controls multiple use systems/units section for more
information about the valve position relay. (SECTION 27-09)

The ALTERNATE FLAPS arm switch to the ARM position energizes only the
standby hydraulic pump relay. This turns on the standby hydraulic pump.

Automatic Functional Description

When all the conditions for automatic operation are correct, the auto
standby system relay energizes. This lets 28v dc energize the same
components as the manual function of operation.

STANDBY HYDRAULIC SYSTEM - FUNCTIONAL DESCRIPTION - ELECTRICAL - PUMP
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General

The standby rudder shutoff valve operates manually or automatically. In the
automatic mode, the standby hydraulic system supplies enough control of
the rudder during takeoff, approach, and landing if either or both of the main
systems fail. The leading edge flaps and slats shutoff valve only operate
manually.

Standby Rudder Shutoff Valve

Manual operation of either FLT CONTROL switch to the STBY RUD position
sends 28v dc power to open the standby rudder shutoff valve and control
the FLT CONTROL LOW PRESSURE light through the standby rudder
valve position relay. When the relay energizes, the ground for the FLT
CONTROL LOW PRESSURE lights is removed. If the valve does not open,
the respective FLT CONTROL LOW PRESSURE light stays on.

See the flight control multiple use systems/units section for more information
about the FLT CONTROL LOW PRESSURE light. (SECTION 27-09)

See the flight control multiple use systems/units section for more information
about the standby rudder valve position relay. (SECTION 27-09)

The standby rudder shutoff valve moves to the closed position when both
FLT CONTROL switches are moved to the OFF or ON positions.

Automatic operation of the standby pump energizes the auto standby
system relay in the flight control panel. This sends 28v dc power to open the
standby rudder shutoff valve and control the FLT CONTROL LOW
PRESSURE light through the standby rudder valve position relay.

The standby rudder shutoff valve closes when the standby hydraulic system
EMDP stops automatic operation.

Leading Edge Flaps And Slats Shutoff Valve

Move the ALTERNATE FLAPS arm switch to the ARM position and the
ALTERNATE FLAPS control switch the DOWN position. This sends 28v dc
power to operate the leading edge flaps and slats shutoff valve to the open
position and energize the K3 LE standby drive shutoff valve relay.

When the K3 relay is energized, a signal goes to the R625 standby shutoff
valve indication relay. This controls electrical power from the TE flap landing
warning switch to close the PTU control valve in the main landing gear
wheel well.

See the hydraulic power transfer unit system section for more information
about the standby shutoff valve indication relay. (SECTION 29-25)

The LE standby drive shutoff valve relay has a hold circuit. The hold circuit
holds the relay in the energized position when the ALTERNATE FLAPS
control switch releases and moves to the OFF position. The ALTERNATE
FLAPS arm switch must be in the ARM position.

The leading edge flaps and slats shutoff valve operates to the closed
position when the ALTERNATE FLAPS arm switch moves to the OFF
position. This de-energizes the LE standby drive shutoff valve relay hold
circuit. This also removes 28v dc to the leading edge flaps and slats shutoff
valve.

Training Information Point

During a system test of the standby hydraulic system, you operate the
standby hydraulic system and put the airplane in the air mode.

Obey these warnings when you put the airplane in the air mode:

WARNING

MAKE SURE THE DOWNLOCK PINS ARE INSTALLED ON ALL

THE LANDING GEAR. WITHOUT THE DOWNLOCK PINS, THE

LANDING GEAR COULD RETRACT AND CAUSE INJURIES

TO PERSONS AND DAMAGE TO EQUIPMENT.

WARNING

MAKE SURE THAT PERSONS AND EQUIPMENT ARE CLEAR

OF RUDDER, THRUST REVERSERS, AND LEADING EDGE

SLATS BEFORE YOU SUPPLY HYDRAULIC POWER.

RUDDER, THRUST REVERSERS, AND LEADING EDGE

SLATS CAN MOVE QUICKLY WHEN YOU SUPPLY

HYDRAULIC POWER. THIS CAN CAUSE INJURY TO

PERSONS AND DAMAGE TO EQUIPMENT.
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WARNING

KEEP PERSONS AND EQUIPMENT CLEAR OF THE FLIGHT

CONTROL SURFACES. THESE COMPONENTS CAN MOVE

SUDDENLY WHEN YOU PUT THE AIRPLANE IN AIR MODE.

THIS CAN CAUSE INJURIES TO PERSONS AND DAMAGE TO

EQUIPMENT.

WARNING

OBEY THE PROCEDURE THAT PREPARES TO PUT THE

AIRPLANE IN THE AIR MODE. IN THE AIR MODE, MANY OF

THE AIRPLANE SYSTEMS CAN OPERATE. THIS CAN CAUSE

INJURIES TO PERSONS AND DAMAGE TO EQUIPMENT CAN

OCCUR.

WARNING

DO THE DEACTIVATION PROCEDURE TO PREVENT THE

OPERATION OF THE THRUST REVERSER. THE

ACCIDENTAL OPERATION OF THE THRUST REVERSER

CAN CAUSE INJURIES TO PERSONS AND DAMAGE TO

EQUIPMENT.

NOTE: If you put the airplane in the air mode, you need to make sure that
the takeoff warning horn will not operate.

NOTE: If you put the airplane in the air mode, you need to make sure that
the weather radar will not operate.

NOTE: If you put the airplane in the air mode for more than one minute, you
need to deactivate the drain mast heat.

During the standby hydraulic system test, you put the airplane in the air
mode by one of these three ways:

• Use the AIR/GROUND OVERRIDE in the proximity switch electronics
unit (PSEU) BITE.

• Put deactuators on the nose and main landing gear to put the airplane
in the air mode

• Lift the airplane on jacks.

See the Air/Ground section for more information about the PSEU.
(SECTION 32-09)

See the Takeoff/Landing Warning section for more information about the
takeoff warning horn. (SECTION 31-53)

See the Weather Radar section for more information about the weather
radar. (SECTION 34-43)

See the Pitot and Static section for more information about the drain mast
heat. (SECTION 30-30)
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Purpose

The hydraulic power transfer unit (PTU) system supplies alternate hydraulic
pressure to the leading edge flaps and slats when hydraulic system B
engine-driven pump (EDP) pressure is below normal.

HYD POWER TRANSFER UNIT SYSTEM - INTRODUCTION
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Purpose

The hydraulic power transfer unit (PTU) system supplies alternative
hydraulic pressure to the leading edge flaps and slats only. PTU pressure
can be used for normal operation or for autoslat operation when system B
engine-drive pump (EDP) pressure is below normal.

Components

The hydraulic PTU system has these components:

• Power transfer unit

• Check valve (2)

• PTU pressure filter module

• Flow limiter

• PTU control valve

• EDP pressure switch auto slat system.

Power Transfer Unit

The PTU assembly has a hydraulic motor and a hydraulic pump connected
by a common shaft. The motor receives pressure from hydraulic system A
through the PTU control valve to turn the motor. The pump receives fluid
supply from the hydraulic system B reservoir and supplies alternative
pressure to the leading edge flaps and slats.

PTU Pressure Filter Module

The PTU pressure filter module cleans the pressurized fluid from the pump
of the power transfer unit.

PTU Control Valve

The PTU control valve controls the hydraulic system A pressure that goes to
the motor of the power transfer unit.

EDP Pressure Switch Auto Slat System

The EDP pressure switch auto slat system monitors the pressure from the
hydraulic system B engine-driven pump. The signal from the switch goes to
the control circuit for the PTU control valve.
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Purpose

The power transfer unit (PTU), supplied with fluid from the system B
reservoir, provides an alternate source of pressure to the lead edge flaps
and slats.

The PTU pressure filter module cleans the pressurized fluid from the PTU
pump.

Location

The PTU is on top of the keel beam in the main gear wheel well.

The PTU pressure filter is in the main gear wheel well below the bracket for
the system B EMDP.

The PTU flow limiter is upstream of the PTU control valve on the forward
bulkhead in the main gear wheel well.

Physical Description

The PTU assembly has these components:

• A fixed displacement, piston type motor. The motor is limited to 13.7
gpm by a flow limiter.

• A fixed displacement, inline piston type pump. The pump is rated at 11.6
gpm.

The PTU pressure filter module is non-bypass type with a 5-15 micron,
non-cleanable, cartridge type filter element.

The PTU pressure filter module has these components:

• Filter module head

• Filter bowl

• Replaceable filter element.

Functional Description

The PTU motor uses system A pressure to drive the system B supplied
pump without a transfer of fluid between the two systems.

Case drain fluid cools and lubricates the motor and pump. The case drain
fluid for the motor returns to the system A reservoir through the return filter
module. Case drain fluid from the pump returns to the system B reservoir
through the electric motor-driven pump case drain filter module. If case drain
fluid from the pump temperature is above normal, the hydraulic fluid
overheat warning switch turns on the system B OVERHEAT light.

See the hydraulic indicating system for information about the hydraulic fluid
overheat warning switches. (SECTION 29-30)

Check valves in the pressure line and case drain line of the PTU pump
prevent backflow from system B.

The PTU pressure filter cleans the PTU pump fluid before it enters system B
and goes to the leading edge flaps and slats.

The PTU flow limiter limits the flow of hydraulic fluid from system A that goes
through the PTU control valve. The hydraulic fluid flow limit is 13.7 gpm.

Training Information Point

WARNING

MAKE SURE PERSONS AND EQUIPMENT ARE CLEAR OF

THE LEADING EDGE FLAPS AND SLATS. THE LEADING

EDGE FLAPS AND SLATS CAN MOVE QUICKLY. THIS CAN

CAUSE INJURY TO PERSONS OR DAMAGE TO EQUIPMENT.

CAUTION

INSTALL THE PTU WITH THE MOTOR ON THE LEFT SIDE OF

THE AIRPLANE. THE SYSTEM WILL NOT OPERATE IF YOU

INSTALL IT INCORRECTLY.

If metal contamination is found in the PTU pressure filter module, you must
replace the PTU assembly.

NOTE: You must fill the PTU motor and pump with hydraulic fluid BMS3-11,
TYPE IV until they are half full to prevent cavitation.
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You can not clean the filter element and use it again.

NOTE: If you replace the PTU pressure filter module or element you must
do a PTU pressure filter module operational test.
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General

The PTU control valve opens to send hydraulic system A pressure to the
power transfer unit (PTU) motor.

The EDP pressure switch auto slat system sends a signal to the control
circuit for the PTU control valve.

Location

The valve is on the forward bulkhead below the hydraulic system A EMDP in
the main gear wheel well.

The EDP pressure switch auto slat system is on the hydraulic system B
pressure module.

Physical Description

The PTU control valve is a 28v dc motor-operated, two-position shutoff
valve. A manual position indicator arm on the valve shows valve position,
OPEN or CLOSED.

Functional Description

The PTU control valve lets system A pressure go to the PTU motor
automatically or manually. You use the position indicator to open or close
the PTU control valve manually.

The position indicator arm points to the OPEN marking on the nameplate
when the valve is open, and to the CLOSED marking when closed.

The EDP pressure switch auto slat system sends a ground to the control
circuit for the PTU control valve when the system B EDP pressure
decreases to less than 2350 psi.
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General

The hydraulic power transfer unit (PTU) system uses hydraulic system A
pressure through a power transfer unit to pressurize hydraulic system B for
leading edge flaps and slats.

Control

The power transfer unit motor receives pressure from hydraulic system A
through the PTU control valve.

The EDP pressure switch auto slat system on the hydraulic system B
pressure module monitors for low pressure from the system B EDP.

The control valve is a 28v dc hydraulic shutoff valve. A flow limiter in the
hydraulic system A pressure line to the control valve limits the flow to the
PTU motor to 13.7 gpm. This limits the maximum speed of the motor.

Pressurization

When pressure goes to the PTU motor, the motor turns the PTU pump
through a common shaft. The PTU pump gets fluid supply from the hydraulic
system B reservoir. Pressure from the PTU pump goes through a check
valve and the PTU pressure filter module. Pressure then goes to the leading
edge flaps and slats.

Case Drain

The case drain fluid from the PTU pump goes through a check valve and the
hydraulic system B EMDP case drain filter before it goes to the system B
reservoir.

Training Information Point

CAUTION

MAKE SURE THE SYSTEM B HYDRAULIC RESERVOIR IS

PRESSURIZED. THE CHECK VALVE FOR THE PTU CAN BE

DAMAGED IF YOU OPERATE THE PTU WITHOUT

PRESSURE IN THE HYDRAULIC RESERVOIR.
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General

The PTU control valve controls pressure to the PTU motor.

The PTU control valve opens for these conditions:

• Airplane in the air

• Trailing edge flaps not up

• System B EDP low pressure.

Inputs

Two air/ground relays supply air/ground information.

These two flap position switches on the flap control unit in the main landing
gear wheel well supply flap position signals:

• TE FLAPS UP switch

• TE FLAPS LANDING WARNING switch.

The EDP pressure switch is on the hydraulic system B pressure module. It
supplies a system B EDP low pressure signal when the pump pressure is
less than 2350 psi for more than 0.5 seconds.

Control

The PTU control circuit receives power from two 28v dc circuit breakers.
The control circuit can use power from one or the other circuit breaker. Each
of these power inputs go through an air/ground relay.

Both signals from the air/ground relays combine and supply input to flap
position switches. If the trailing edge flaps are not up, the flap landing
warning switch sends a signal to the HYD SYS B EDP relay.

When the pressure from system B EDP is less than 2350 psi, a ground goes
to the HYD SYS B EDP relay. When the relay energizes (0.5 seconds after
the relay receives power and a ground), power goes to the PTU control
valve. This opens the valve and system A hydraulic pressure operates the
PTU motor.

The HYD SYS B EDP relay has a hold-on circuit after the ground from the
low pressure switch energizes the relay. The hold-on circuit maintains the
ground on the relay after the system B EDP pressure goes high again. The
hold-on circuit also stops intermittent operation of the PTU system if the
EDP B pressure increases more than or decreases less than 2350 psi.

PTU Automatic Shutoff and Inhibit

The PTU control valve moves to the closed position for either of these
conditions:

• Airplane is on the ground

• Trailing edge flaps up.

PTU Manual Shutoff And Inhibit

The PTU control valve moves to the close position when the ALTERNATE
FLAPS arm switch is moved to the ARM position and the ALTERNATE
FLAPS control switch is moved to the DOWN position. This energizes the
LE standby drive shutoff valve relay and sends 28v dc to the standby shutoff
valve indication relay. When the standby shutoff valve indication relay is
energized, power to the hydraulic system B EDP relay is removed. This
stops operation of the PTU.

Training Information Point

During a system test of the PTU system, you operate the PTU system and
put the airplane in the air mode.

Obey these warnings when you put the airplane in the air mode:
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WARNING

OBEY THE PROCEDURE THAT PUTS THE AIRPLANE IN THE

AIR MODE. IF YOU DO THE PROCEDURE INCORRECTLY,

INJURIES TO PERSONNEL, AND DAMAGE TO EQUIPMENT

CAN OCCUR.

NOTE: The airplane brakes will release when the airplane is put into the air
mode.

NOTE: Chocks must be installed at the wheels before the airplane is put in
air mode.

WARNING

MAKE SURE THE DOWNLOCK PINS ARE INSTALLED ON ALL

THE LANDING GEAR. WITHOUT THE DOWNLOCK PINS, THE

LANDING GEAR COULD RETRACT AND CAUSE INJURIES

TO PERSONS AND DAMAGE TO EQUIPMENT.

WARNING

MAKE SURE THAT PERSONS AND EQUIPMENT ARE CLEAR

OF RUDDER, THRUST REVERSERS, AND LEADING EDGE

SLATS BEFORE YOU SUPPLY HYDRAULIC POWER.

RUDDER, THRUST REVERSERS, AND LEADING EDGE

SLATS CAN MOVE QUICKLY WHEN YOU SUPPLY

HYDRAULIC POWER. THIS CAN CAUSE INJURY TO

PERSONS AND DAMAGE TO EQUIPMENT.

WARNING

MAKE SURE THAT PERSONS AND EQUIPMENT ARE CLEAR

OF THE LEADING EDGE FLAPS AND SLATS. THE LEADING

EDGE FLAPS AND SLATS CAN MOVE AUTOMATICALLY. THIS

CAN OCCUR WHEN THE HYDRAULIC SYSTEM IS

PRESSURIZED, THE TRAILING EDGE FLAPS ARE IN

POSITION 1, 2, OR 5, AND THE NOSE OR MAIN LANDING

GEAR AIR/GROUND RELAYS SENSE AN AIRBORNE

CONDITION. THIS CAN CAUSE INJURY TO PERSONS OR

DAMAGE TO EQUIPMENT.

WARNING

KEEP PERSONS AND EQUIPMENT CLEAR OF THE FLIGHT

CONTROL SURFACES. THESE COMPONENTS CAN MOVE

SUDDENLY WHEN YOU PUT THE AIRPLANE IN AIR MODE.

THIS CAN CAUSE INJURIES TO PERSONS AND DAMAGE TO

EQUIPMENT.

WARNING

OBEY THE PROCEDURE THAT PREPARES TO PUT THE

AIRPLANE IN THE AIR MODE. IN THE AIR MODE, MANY OF

THE AIRPLANE SYSTEMS CAN OPERATE. THIS CAN CAUSE

INJURIES TO PERSONS AND DAMAGE TO EQUIPMENT CAN

OCCUR.

WARNING

DO THE DEACTIVATION PROCEDURE TO PREVENT THE

OPERATION OF THE THRUST REVERSER. THE

ACCIDENTAL OPERATION OF THE THRUST REVERSER

CAN CAUSE INJURIES TO PERSONS AND DAMAGE TO

EQUIPMENT.

NOTE: If you put the airplane in the air mode, you must prepare to put the
airplane in the air mode.

NOTE: If you put the airplane in the air mode, you need to make sure that
the takeoff warning horn will not operate.

NOTE: If you put the airplane in the air mode, you need to make sure that
the weather radar will not operate.

NOTE: If you put the airplane in the air mode for more than one minute, you
need to deactivate the drain mast heat.

During the PTU system test, you put the airplane in the air mode by one of
two methods:

• Use the AIR/GROUND OVERRIDE in the Proximity Switch Electronics
Unit (PSEU) BITE.
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• Put deactuators on the nose and main landing gear to put the airplane
in the air mode

NOTE: It is not acceptable to lift the airplane on jacks for the PTU system
test.

See the Air/Ground System for more information about the PSEU.
(SECTION 32-09)

See the Takeoff/Landing Warning System for more information about the
takeoff warning horn. (SECTION 31-53)

See the Weather Radar System for more information about the weather
radar. (SECTION 34-43)

See the Pitot And Static System for more information about the drain mast
heat. (SECTION 30-30)
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General

These hydraulic indicating systems show fluid quantity, system pressure,
pump low pressure, and fluid overheat:

• Hydraulic fluid quantity indicating system

• Hydraulic pressure indicating system

• Hydraulic pump low pressure indicating system

• Hydraulic fluid overheat warning system.
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Hydraulic Fluid Quantity Indicating System

The hydraulic fluid quantity indicating system gives indications of fluid
quantity in the hydraulic system A, B and standby reservoirs. The system
uses quantity transmitters at the system A and B reservoirs to send signals
to the common display system. The quantity for system A and system B
show as a percentage of full on the systems display.

The system uses a quantity switch in the standby reservoir to send signals
to the STANDBY HYD LOW QUANTITY light on the flight control panel.

Hydraulic Pressure Indicating System

The hydraulic pressure indicating system gives indication of system
pressure in the flight compartment. The system uses pressure transmitters
on the hydraulic system A and B pressure modules to send signals to the
common display system. The pressure for each system shows on the
systems display.

Hydraulic Pump Low Pressure Warning System

The hydraulic pump low pressure warning system gives indications when
the pressure of any hydraulic pump on the airplane decreases to less than
normal. The system uses pressure switches on the hydraulic system A and
system B pressure modules to send signals to the HYD PUMP LOW
PRESSURE light on the hydraulic panel.

The system uses a pressure switch on the standby hydraulic system module
to send a signal to the STANDBY HYD LOW PRESSURE light on the flight
control panel.

Hydraulic Fluid Overheat Warning System

The hydraulic fluid overheat warning system gives indications when the
temperature of hydraulic system A or system B electric motor-driven pump
(EMDP) is more than normal. The system uses temperature switches in the
pump case drain lines to send signals to the HYD PUMP OVERHEAT lights
on the hydraulic panel.
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Purpose

The hydraulic fluid quantity transmitter/indicators show the hydraulic fluid
level in the hydraulic systems A and B reservoirs.

Location

The hydraulic fluid quantity transmitter/indicators are on the hydraulic
systems A and B reservoirs in the main gear wheel well.

Physical Description

Each hydraulic fluid quantity transmitter/indicator is a float-type,
level-quantity transmitter with a direct-reading indicator. The indicator has
these marks:

• O for empty

• RFL for refill

• F for full.

The hydraulic fluid quantity transmitter/indicators include these components:

• Float

• Indicator

• Transmitter.

The fluid quantity transmitters are not interchangeable. The mounting bolt
holes are arranged so that system A cannot be used on system B. Internal
calibrations are different due to different reservoir size.

Functional Description

The float moves up and down on the fluid in the reservoir and pivots on the
transmitter body. The float lever operates the transmitter and the indicator.

The indicator shows the fluid quantity on a mechanical indicator on the
reservoir in the main landing gear wheel well.

The transmitters send signals to the display electronic units (DEU). The
DEU sends a signal to the common display unit (DU). The DU shows fluid
quantity on the systems display in percent of full.

See the common display system for more information about the display
electronics unit. (SECTION 31-62)

The system B quantity transmitter has a low quantity switch. When the
system B hydraulic fluid quantity is less than 21%, the switch opens. This
inhibits alternate nose wheel steering.

See the nose wheel steering system for more information about the
alternate nose wheel steering. (SECTION 32-51)

Training Information Point

CAUTION

MAKE SURE THE TRANSMITTER FLOAT DOES NOT TOUCH

THE INTERNAL STAND PIPE. IF THE TRANSMITTER FLOAT

TOUCHES THE INTERNAL STAND PIPE, DAMAGE TO THE

TRANSMITTER CAN OCCUR.

NOTE: When the reservoir is serviced to the F (full) position, the quantity
indication should show 100% on the engine display in the flight
compartment.
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Purpose

The standby hydraulic system reservoir low quantity switch monitors low
fluid level in the standby hydraulic system reservoir.

Location

The quantity switch is on the top of the standby hydraulic system reservoir in
the main landing gear wheel well.

Physical Description

The standby hydraulic system reservoir low quantity switch is a magnetic
reed switch.

Functional Description

The mechanical float moves up and down on the surface of the fluid in the
reservoir. The float operates a magnetic reed switch.

The reed switch sends a signal when the fluid level is less than 50%. The
signal goes to the standby hydraulic LOW QUANTITY amber light on the
flight control panel.
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General

Quantity transmitters on hydraulic system A and B reservoirs measure
hydraulic fluid quantity.

Quantity Transmitters

These transmitters send signals to the display electronics units (DEUs). The
fluid quantity then shows on the systems display.

See the common display system for more information about the display
electronics unit. (SECTION 31-62)

The system B quantity transmitter has a low quantity switch which monitors
for low fluid quantity in the system B reservoir.

Hydraulic System Quantity Indication

The quantity transmitters send signals for quantities between empty and
overfill (106 percent). Both quantity transmitters send signals to both DEUs.

The quantity information shows as a percent of full on the systems display
above the pressure indication for hydraulic systems A and B.

When the quantity in a reservoir is less than 76 percent, a white RF
message shows on the display adjacent to the quantity indication. The RF
message can show only when the airplane is on the ground and either the
trailing edge flaps are retracted or both engines are not running.

System B Quantity Transmitter Low Quantity Switch

The low quantity switch in the system B transmitter opens when the quantity
is less than 21 percent. This switch is used for the alternate nose wheel
steering system.

See the nose wheel steering system section for more information on the
alternate nose wheel steering system. (SECTION 32-51)
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General

A standby hydraulic system reservoir low quantity switch monitors the
quantity of hydraulic fluid in the standby hydraulic system reservoir. The
flight control panel in the flight compartment shows low hydraulic fluid
quantity with a standby hydraulic LOW QUANTITY amber light.

Standby Hydraulic System Reservoir Low Quantity Indication

The standby hydraulic system reservoir low quantity switch closes and
supplies a ground when the fluid quantity in the standby hydraulic reservoir
is less than 50%. This lets 28v dc from bus 2 go through the master dim and
test system to the flight control panel and turn on the STANDBY HYD LOW
QUANTITY light.

The ground from the switch also causes the MASTER CAUTION light and
the FLT CONT light on the system annunciator panel to come on. These
lights come on when any of the amber lights on the flight control panel come
on.

The ground from the switch also sends a signal to the flight data acquisition
unit (FDAU).

See the Flight Data Recording System (FDRS) section for more information
on the flight data acquisition unit. (SECTION 31-31)
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General

System pressure transmitters for hydraulic systems A and B send pressure
information to the flight compartment.

location

The hydraulic systems A and B pressure transmitters are on the hydraulic
systems A and B pressure modules in the main landing gear wheel well
forward bulkhead.

Physical Description

Each hydraulic system pressure transmitter is a sealed assembly with a
piston, disc spring and electrical switch.

The system pressure transmitters are interchangeable.

Functional Description

The system transmitters send pressure data to the lower center common
display unit systems display between 0 and 4000 psi.

Training Information Point

The pressure settings of the pressure transmitters are not adjustable.
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General

Pressure transmitters monitor the pressure of hydraulic systems A and B.
These transmitters send signals to the electronics display unit (DEU). The
DEU sends signals to the lower center common display unit (CDU) and
shows on the systems display in the flight compartment.

System Pressure Transmitters

Pressure transmitters on each hydraulic systems A and B pressure modules
measure system pressure. System pressure is the combined output from
both the engine-driven pump (EDPs) and the electric motor-driven pump
(EMDPs).

Hydraulic System Pressure Indication

The pressure transmitters send signals for pressures between 0 and 4000
psi. The system A transmitter sends a signal to the display electronics unit 1.
The system B transmitter sends a signal to the display electronics unit 2.

Each display electronics unit receives the signal from the pressure
transmitters and sends this data to the systems display. The pressure is
shown in psi units.

The pressure indications are shown by digital numbers colored white. These
numbers are shown inside a rectangular outline label (HYDRAULIC) and
colored in cyan. System, quantity and pressure labels (A, B, QTY%, and
PRESS) are also shown on the systems display in the color cyan. These
indications do not change color as pressure or quantity changes.

See the common display system for more information about the display
electronics unit. (SECTION 31-62)

Training Information Point

To see the systems display, move the lower DU selector on the display
select panel (P1 or P3) to the NORM position and push the system (SYS)
switch on the engine display control panel (P2).
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General

Hydraulic system A and system B pump low pressure switches send
pressure information to the flight compartment when pump pressure is less
than normal.

The standby hydraulic system pump low pressure switch sends pressure
information to the flight compartment when the pump pressure is less than
normal.

location

The hydraulic system A and B EDP and EMDP pump low pressure switches
are on the hydraulic system A and B pressure modules in the main landing
gear wheel well forward bulkhead.

The standby hydraulic pump pressure switch is on the standby hydraulic
system module in the main landing gear wheel well aft bulkhead.

Physical Description

Each hydraulic pump low pressure switch is sealed assembly with a piston,
disc spring and electrical switch.

Functional Description

Hydraulic system A and system B engine-driven pump (EDPs) and electric
motor-driven pump (EMDPs) pump LOW PRESSURE amber lights come on
when the hydraulic pump pressure is less than 1300 psi. The LOW
PRESSURE amber lights go off when the hydraulic pressure is more than
1600 psi.

The standby hydraulic LOW PRESSURE amber light comes on when the
EMDP pressure is less than 1300 psi and goes off when the hydraulic
pressure is more than 1600 psi.

Training Information Point

WARNING

MAKE SURE THAT PERSONS AND EQUIPMENT ARE CLEAR

OF ALL CONTROL SURFACES BEFORE YOU SUPPLY

HYDRAULIC POWER. AILERONS, RUDDER, ELEVATORS,

FLAPS, SPOILERS, SLATS, AND THRUST REVERSERS CAN

MOVE QUICKLY WHEN YOU SUPPLY HYDRAULIC POWER.

THIS CAN CAUSE INJURY TO PERSONS AND DAMAGE TO

EQUIPMENT.

System A and system B pump low pressure switches are interchangeable.

The pressure settings of the pump low pressure switches are not adjustable.
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General

Pressure switches monitor the pressure of the engine-driven pumps (EDPs)
and electric motor-driven pumps (EMDPs) in hydraulic systems A and B.
These switches send a signal to the hydraulic pump LOW PRESSURE
amber lights on the hydraulic panel when the pump pressure is less than
normal.

Pump Pressure Switches

One pressure switch for each pump on the system pressure module
monitors the pressure output of the pump.

Hydraulic Pump Pressure Indication

The pump pressure switch closes and supplies a ground when the pump
pressure decreases to less than 1300 psi. The ground from the pressure
switch causes the HYD PUMP LOW PRESSURE amber light to come on.

The ground from the pressure switch also causes the MASTER CAUTION
light and HYD light on the system annunciator panel to come on. These
lights come on when any of the amber lights on the hydraulic panel come
on.

The LOW PRESSURE amber light, the MASTER CAUTION light and HYD
light go off when the hydraulic pressure increases to more than 1600 psi.

The ground from the pressure switches also sends a signal to the flight data
acquisition unit (FDAU).

See the Flight Data Recording System (FDRS) section for more information
on the flight data acquisition unit. (SECTION 31-31)

Training Information Point

NOTE: If you stop the respective EDP when the EMDP is on, it is possible
the HYD PUMP LOW PRESSURE light for the EDP will not come
on for two minutes or more because hydraulic pressure is trapped in
the line between the EDP and the pressure module.
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General

A pressure switch monitors the pressure of the electric motor-driven pump
(EMDP) in the standby hydraulic system. This switch sends a signal to the
STANDBY HYD LOW PRESSURE light on the flight control panel.

Pump Pressure Switch

The pump pressure switch on the standby module monitors the pressure of
the EMDP.

Hydraulic Pump Pressure Indication

The pump pressure switch closes and supplies a ground when the EMDP
pressure decreases to less than 1300 psi.

The STANDBY HYD LOW PRESSURE amber light comes on when
pressure decreases and one of these conditions occur:

• Either FLT CONTROL switch is in the STBY RUD position

• Auto standby system relay is energized

• ALTERNATE FLAPS arm switch is in the ARM position.

The ground from the pressure switch also causes the MASTER CAUTION
light and FLT CONT light on the system annunciator panel to come on.
These lights come on when any of the amber lights on the flight control
panel come on.

The STANDBY HYD LOW PRESSURE light, the MASTER CAUTION light
and the FLT CONT light go off when the EMDP pressure increases to more
than 1600 psi.

The ground from the pressure switch also sends a signal to the flight data
acquisition unit (FDAU).

See the Flight Data Recording System (FDRS) section for more information
on the flight data acquisition unit. (SECTION 31-31)
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Purpose

The hydraulic fluid overheat warning switch monitors the temperature of the
electric motor-driven pumps (EMDPs) in the hydraulic systems A and B.

Location

The hydraulic fluid overheat warning switch is in the case drain line between
the related EMDP and case drain filter module in the main landing gear
wheel well.

Physical Description

The hydraulic fluid overheat warning switch is a temperature operated
electrical switch.

Functional Description

When the hydraulic fluid temperature in the case drain line from the EMDP
increases to 225F or more, the switch sends a signal to the hydraulic panel.
This turns on the HYD PUMP OVERHEAT amber light. When the hydraulic
temperature in the case drain line decreases to less than 185F (85C), the
hydraulic pump OVERHEAT amber light goes off.

Training Information Point

CAUTION

DO NOT REMOVE OR INSTALL THE OVERHEAT SWITCH

WITH THE ELECTRICAL CONNECTOR ATTACHED TO THE

OVERHEAT SWITCH. YOU CAN CAUSE DAMAGE TO THE

OVERHEAT SWITCH OR THE CONNECTOR.
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General

Hydraulic fluid overheat warning switches monitor the temperature of the
case drain hydraulic fluid in hydraulic systems A and B. These switches
send signals to the OVERHEAT lights on the hydraulic control panel when
the temperature of the EMDP case drain hydraulic fluid increases to more
than normal.

A temperature switch in each electric motor-driven pump (EMDP) for
systems A and B, monitors the temperature of the EMDP electric motor. This
switch stops the pump when the temperature of the EMDP increases to
more than normal, but it is not used for overheat indication.

Hydraulic Fluid Overheat Warning Switches

The hydraulic fluid overheat warning switches supply a ground for the amber
OVERHEAT light when the pump case drain hydraulic fluid temperature
increases to more than 225F (107C). This lets 28v dc from bus 2 go through
the master dim and test system to the hydraulic panel and turn on the amber
OVERHEAT light.

The ground from the hydraulic fluid overheat warning switch also causes the
MASTER CAUTION light and HYD light on the system annunciator panel to
come on. These lights come on when any of the amber lights on the
hydraulic panel come on.

The amber OVERHEAT light, the MASTER CAUTION light, and the HYD
light go off when the temperature of the pump case drain hydraulic fluid
decreases to less than 185F (85C).

Hydraulic Pump Temperature Switches

The EMDP temperature switch supplies a ground for the HYD PUMP relay
when the hydraulic fluid temperature in the pump electric motor housing is
normal. When the temperature increases to more than 255F (124C), the
temperature switch opens and removes power from the HYD PUMP relay.
This stops the EMDP.

When the pump stops and hydraulic pressure decreases to less than 1300
psi, the amber LOW PRESSURE light on the hydraulic control panel comes
on. This also causes the MASTER CAUTION light and HYD light on the
systems annunciator panel to come on.

The EMDP can come on again when the hydraulic fluid temperature
decreases to less than 160F (60C) and the pump temperature switch
closes. This also causes the amber LOW PRESSURE light, the MASTER
CAUTION light, and the HYD light to go off.

See the main hydraulic system section for more information about the
electric motor-driven pump. (SECTION 29-10)
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