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8.1.

ENGINE AND ITS SYSTEMS

8.1.1. Operational ILimitations

Unit of

Characteristic memiia Minimum Normal Maximum
(1) LP compressor rotor speed (npp) % - - 95
(2) HP compressor rotor speed (nHP) % - - 98.5
(3) Exhaust gas temperature °C
Engine starting - - 550
Take-off conditions - - 640 at outside
temperature
30°C
(4) Fuel pressure at fuel control unit kgf/cm2 1.8 = 2.9
inlet
(5) Fuel pressure at fuel nozzle inlets kgf/cm2 - - 65
(6) 0il pressure at engine inlet
Idle conditions kgf/cm2 2.5 - -
Other conditions kgt /om® 3.5 « 4.5
(7) 0il temperature at engine inlet °C =30 - +90 for
10 minutes
(8) Engine vibration % - - 65
(9) Time of engine continuous operation min - - 5 up to H=3 km
under takeoff conditions (up to 15 in
special cases
independent of
altitude)
(10) Time of engine continuéus operation min - - Not limited
under other conditions
(11) Time required to gain idle r/min s - - 80 (on the
ground) 120
(in flight)
{(12) Permissible altitude for in-flight m - - T000
engine starting
(cont'd)
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Unit of

Characteristic hoidpenifpuion Minimum Normal Maximum
(13) HP compressor rotor speed in wind-
milling in case of in-flight engine
starting
At altitudes less than 4000 m % 11 - -
At altitudes of 4000 to 7000 m % 14 - -
(14) Air pressure at starter inlet ket /em® 3.23 - 4.54 (Ref.
during engine starting Fig. 8.1.8)
(15) Time of engine continuous operation min - - 1
under reverse thrust conditions
(16) Blowoff valve closing speed n, % T7«5 - 80 (Ref.
at engine acceleration HaLs Fig. 8.1.4)
(17) Blowoff valve opening speed % 76.5 - 80
n, at deceleration (73.5 at ab-
max. rupt decelera-
tion)
(18) Speed n, at which IGVs setting % 73 - 75.5
max.
starts changing from angle of -33° (77.5 at acce-
to angle of 0° (IGV 33° light an- Leration)
nunciator extinguishes) as engine
power increases
(19) Speed n, at which IGVs set at % 88.5 - g1. 5
max.
angle of 0° (IGV 0° light annuncia- (93 at accele-
tor extinguishes) as engine power ration)
increases
(20) Speed n, at which IGVs setting % 86.5 - 91:5
ke (85.5 at ac-
starts changing from angle of 0° to *
angle of -33° (IGV 0° light annun- celeration)
ciator illuminates) as engine power
decreases
(21) Speed n, at which IGVs set at % 71 - 75.5
max.
angle of -33° (IGV 33° light annun- (70 at ?c_
ciator illuminates) as engine celeration)
power decreases
(cont'd)
Apr 24/84
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Characteristic ggi;ugz Minimum Normal Maximum
(22) speed n, at which air bleed % 78.5 - 81
selector vaive is switched over
from stage XI to stage VI as engine
power increasges
(23) Speed n, at which air bleed % TTeD - 81
WA (70.5 at
gelector valve is switched over ‘
from stage VI to stage XI as engine abrupt dece-
le:ation)

(24)

power decreases

Set engine power conditions and
monitor them by engine HP compres-
gor rotor rotational speed, (%),
in compliance with Tables 8.1.1
and 8.1.2

Ground Engine Power Conditions (Pout = 760 mm Hg, Yout =

Table 8.1.1

15 °C, H = 0)

Rotor rotational speed, %

Power condition

LP compresgsor

HP compressor

Exhsust gas
temperature, °C

Take-off 85.0 to 88.0 94.5 to 96.0 595, max.
Maximum-continuous 82.0 to 85.0 93.0 to 95.0 575 (585 in winter),
max.

0.9 maximum-continuous 78.5 to 81.5 91.5 to 93.5 545 (for reference)

0.7 maximum-continuous 71.0 to T4.0 87.5 to 90.0 505 (for reference)

0.6 maximum-continuous 67.0 to T70.0 85.5 to 88.0 485 (for reference)

0.42 maximum-continuous (minimum 57.5 to 60.5 81.0 to 83.5 445 (for reference)

flight idle during approach)

Idle 30 59.5 to 61.5 465 (for reference)
{cont'd)

Effectivity: T, K 14, 28783 8.1.3




FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

Table 8.1.2

Altitude Engine Power Conditions (H = 11 km, M = 0.8 at SA)

Rotor rotational speed, %
Power condition “ teg?higgﬁrgasoc
LP compressor HP compressor pe ?
Take-off 93.5 to 95.0 95.5 to 97.5 585, max.
Maximum-continuous 88.0 to 90.5 93.0 to 95.0 540 (550 in winter),
max.

0.9 maximum-continuous 85.5 to 88.0 91.5 to 93.5 510, max.

0.7 maximum-continuous 79.5 to 82.5 87.5 to 90.0 470 (for reference)
0.6 meximum-continuous 76.0 to 79.0 85.5 to 88.0 440 (for reference)
0.42 maximum-continuous (minimum 68.0 to T70.5 81.0 to 83.5 380 (for reference)
flight idle during approach)

Idle 63.0 78.0 365 (for reference)

8.1.2. Normal Procedures

CONDITION (PROCEDURE)

REQUIRED ACTION

(1) In situ external in-
spection of airplane

(2) In situ internal

Receive ground personnel report on airplane preparation for
flight.

Make sure-that ground fire extinguishing means are available in
the vicinity of airplane.

Make sure there are no fuel and oil leaks in engine nacelles.

Make sure (by light annunciators) that door locks, latches,

inspection doors and access panels are closed.
(3) Prior to engine External power supply voltage - Check
starting
External power source to a/c - Connect
electrical system
DC and AC circuit voltage - Check
Power supply to engine starting - Check
gystem and engine instruments
Communication with ground signaller - Reliable
(cont'd)
29/
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CONDITION (PROCEDURE)

REQUIRED ACTION

Ground personnel ready for engine Receive report

starting
Parking brake - Apply
Hydravulic system and emergency - Check

braking system pressure

Charge up to 210 kgf/cm2
by switching on pump unit
of second hydraulic sys-

Pressure below 150 kgf/cm?

tem with subsequent con-
nection of second hydrau-
lic system to first hyd-
raulic system

After charging - Disconnect hydraulic sys-
tem No. 2 from hydraulic
gystem No. 1, switch on
pump unit of hydraulic
gystem No. 2

0il gauge indicator pointers are in - Check
green scale part (21 to 27 1 of oil
in oil tank)

NOTE: After engine starting, setting of o0il gauge indicator
pointers at red-green scale portion is allowed.

Ground maintenance personnel - Absent
within at least 10 m off air in-

takes and 50 m off exhaust nozzle

in the reactive jet zome

Generator switches - OFF

LAMP TEST (KOHTPOIL JIAMII) button - Press
Make sure that all indi-
cating lights and light
annunciators are service-
able

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(4) Engine starting from
air starter

Engine operating conditions
(warning/indicating)

By succesgively setting vibration
switch to positions ENG 1 (I IB),
ENG 2 (2 IB), ENG 2 (3 IB) and
pressing TEST (KOHTPOIB) button

- Light annunciators FUEL
PRES, (P TOIUIMBA), OIL
PRES (P MACIA), IGV 33°
(BHA -33°) and IGV Q°
(BHA 0°) are illuminated

- Check setting of vibra-
tion indicator pointer
at vibration speed of
70 to 100 % and illumina-
tion of light annuncia-
tors ABNORM VIBRATION
(OIIACHAA BABPAIMA) end
HI VIBR (BUEPALMA BEIMKA)

Smooth movement of throttle control - Check

lever from position IDLE (MAJHI TA3)

to position TAKE-OFF (B3IET)

Smooth movement of HP fuel shutoff
valve lever from HP FUEL VALVE
CLOSED (CTOII-KPAH 3AKPHT) to OPEN
(OTKPHT) position and backward,
and reliable locking of the lever
in the OPEN position

Smooth movement of thrust reverser
control lever

Command to connect air starter

Report from ground maintenance
personnel on readiness for start

Air pressure in starting line

"Off engine" command

Switch POWER (OUTAHME) of fire
extinguishing system

FUEL QTY IND (TOILMBOMEP) switch
Sﬁﬁglgﬁi¥§ﬂ§s1 (PACXOZHHI BAK I)

- Check

- Check

- Give

~ Receive

- Check

- Issue

-, ON

(cont'd)
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OPERATION COF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE) REQUIRED ACTION
PROPORTIONER (ABTOMAT TOILIBA) - ON
switch
FLOWMETER (PACXOJOMEP) switch - ON
AUTO - MAN (ABTOMAT - PYYHOE) - Set to AUTO (ABTOMAT)
selector switch position

SHUTOFF VALVES ([OEPEKPHBHHE KPAHH) - Set to OPEN (OTKPHTO)

switch position

ENGINE START ON GROUND (3AIVCK - Open
IBATAT HA 3EMIE) panel cover

MASTER SWITCH (I'TABHHI BHKJ) - oN

START - CRANK (3AIIVCK - XOJOI - Set to START (3AIYCK)

[IPOKPYT) switch position

ENGINE SELECT 1, 2, 3 (BWBOP - Set to number of required

JBUTAT 1, 2, 3) selector switch engine

Throttle control lever - IDILE

HP fuel shutoff valve lever - Set to HP FUEL VALVE OPEN
(CTOI-KPAH OTKPHT) posi-
tion

Thrust reverser control lever - In lower posgition, fixed

I ' Start the engine:
START (3AIYCK) button - Press

Stop~watch Start

CAUTION: 7. DURING ENGINE STARTING NEVER ATTEMPT TO ADJUST FUEL
CONSUMPTION MANUALLY BY CHANGING POSITION OF
THROTTLE CONTROL LEVER.

2. NEVER ATTEMPT TO BLEED AIR FOR AIRPLANE NEEDS FROM
THE ENGINE UNDER START, EXCEPT FOR AIR BILEED FOR
HEATING THE IGVs, ENGINE INLET CONE AND INLET DUCT
AIR INTAEE AT OUTSIDE AIR TEMPERATURE OF +5 ©C AND
BELOW.

(contd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

(5) After engine starting

(6) Engine heating and
test-running

Time required for normal engine starting (from moment the START
(BAIIVCK) button is depressed and up to the moment idle rpm are
gained) is 35 to 80 s.

NOTE: It is allowed to make five engine starts that follow one
after another without an interval. In this case it is
recommended to perform every next start only after the
engine rotor has come to complete gtandstill.

Carry out successgive five starts after a 30-min interval. Start
the other two engines.

After starting the engines check oil level in the oil tanks.
Not more than & 1 of o0il are allowed to flow from the oil tank
into the engine. In this case the 0il gauge indicator pointer
may be set at the red-green scale portion.

MASTER SWITCH - OFF

START - CRANK (3AIYCK - XOJOIH
IIPOKFYT) switch

ENGINE SELECT (BHEBOP JBUTAT) ~ Set to neutral position
gselector switch

1

Set to neutral position

ENGINE START ON GROUND (3AIIYCK - Close
IBUTAT HA 3EMJIE) panel cover

Ambient air temperature and ~ Determine
pressure

Engine parameters under IDIE - Check
conditions

AC generator - ON
Engine test-running according to - Carry out

full or reduced test-run chart
(Ref. Pigs 8.1.5, 8.1.6)

ICAUTION: IT IS ALLOWED TO SWITCH OFF THE GENERATOR OF A RUNNING
ENGINE DURING ENGINE PARAMETER MEASUREMENTS.

0.7 maximum-continuous power - Gain smoothly

(cont'd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

HP compressor rotor speeds when
IGVs start moving off angle -33°
and when air hlowoff valve starts
closing

Moments of IGV movement and air
blowoff wvalve closing by extin-
guishing of IGV -33° (BHA -33°)
and BLOWOFF VLVS (KIAAHH [IEPEIYCK)

.light annunciators

At least one minute at 0.7 maxi-
mum-continuous power

HP compressor rotor speed and
exhaust gas temperature

Engine inlet oil pressure

Operation of BIIPT-44 all-condition
exhaust gas temperature control

0.6 maximum-continuous power

Cover of TEMP CONT GROUND ADJUST
(HASEMHAA HACTPOUKA PT) switch

panel

BIIPT-44 function selector switch
to ENGINES 1, 2, 3 position

Throttle control lever to take-off
power setting

At BIIPT-44 ADJUSTMENT (HACTPOUKA
BIIPT-44) setting for 20 to 30 s

Exhaust gas temperature
0.6 maximum-continuous power

BIIPT-44 function selector switch to
IN FLIGHT OFF (BHKJ B BO3IVXE)

position

Cover of TEMP CONT GROUND ADJUST
switch panel

Engine to maximum-continuous power

Check

Determine

Operate

Check

Check
Check

Rev up engine

Open

Set in succession

Move gradually

Operate

Check

Decelerate

Set

Close

Accelerate gradually

(contd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

HP compressor rotor speed at the
moment of IGVs setting at angle of
00

Setting moment by extinguishing of
IGV 0° (BHA 0°) light annunciator

One minute at maximum-continuous
power

HF compressor rotor speed and
exhaust gas temperature

Engine casing vibration not to
exceed 65 %

Generator current frequency to be
400+4 Hz

Engine to take-off power
10 to 15 s at take-off power

HP compressor rotor speed and
exhaust gas temperature

LP compressor rotor speed

Engine casing vibration to be not
in excess of 65 %

AC generator current frequency
to be 400+4 Hz

Engine to idle power

HP compressor rotor speed at mo-
ments of IGVs moving off angle of
0°, air blowoff valve opening and
IGVs setting to angle of -33°
(Ref. Fig. 8.1.3)

Check

Determine

Operate

Check

Check

Check

Accelerate

Operate

Check

Check

Check

Check

Decelerate gradually

Check

(cont'd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

Moments of IGVs moving off angle of - Determine
0°, air blowoff valve opening, IGVs

gsetting to angle of -33° by illumi-

nation of light annunciators IGV 0°

(BHA 0°), BLOWOFF VLV3 (KJIAIAHH

[EPEIYCK), and IGV 33° (BHA -33°)

Two minutes at idle power - Operate
0il pressure to be at least - Check
2.5 kgf/cm2

HP compressor rotor gspeed and - Check

exhaust gas temperature

During engine test-run according
to reduced test-run chart (Ref.
Fig. 8.1.6)

Switch off engine

During engine test-run according to full test-run chart (Ref.
Pig. 8.1.5):

Engine acceleration - - Check

Nove

Throttle control lever from IDLE
(MAJHI TA3) position to takeoff

power setting in 1 to 2 s

Simultaneously with throttle con- - Start
trol lever movement onset, stop-
watch

Time of acceleration from idle to - Record
take-off power (7 to 10 3)

Count acceleration time off the beginning of throttle control
lever movement up to HP compressor rotor speed 1.0 % below takeﬂ
off rotational speed for particular atmospheric conditions is
attained.

After engine gains takeoff rpm - Operate for 8 to 10 s
(contd)
Effectivity: T, K Pl 2piey 8.1.11



FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

HP compressor rotor speed and -~ Check
exhaust gas temperature

Throttle control lever to IDIE - Move
(MAIHIl TA3) position in 1 to 2 s

NOTES: 1. With engine power increasing from idle to take-off
rating and AC generator load of at least 5 kVA, cur-
rent frequency increase up to 430 Hz is permissible.
Time of generator operation at a current frequency of
above 420 Hz is 3.5 s maximum,

2. With engine decelerating from take-off to idle power
conditions, current frequency drop down to 370 Hz is
allowed. Time of generator operation at frequency
below 380 Hz is 2 g maximum.

One minute at idle power - Operate

0il pressure to be at least ‘= Check
2.5 kef/cm®

Thrust reverser operation - Check

Thrust reverser control lever from - Move
forward thrust position to thrust
reverser engagement setting in

1 to 2 s

See to it that thrust reverser doors are turned to reverse
thrust position and RVSR DOORS (CTBOPKM PEBEPCA) light annuncia-
tor illuminates.

8 to 10 s at minimum reverse thrust - Operate

Thrust reverser control lever to - Move
forward thrust position in 1 to 2 s

See to it that thrust reverser doors turn to forward thrust
pesition and RVSR DOORS (CTBOPKM PEBEPCA) light annunciator
extinguishes.

(cont'd)
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FLIGHT MANUAL

OFERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

JOTE: When thrust reverser doors are being turned to forward
thrust position, RVSR ILOCK (3AMOK PEBEPCA) light annuncia-
tor gets illuminated for short period of time.,

Two minutes at idle power - Operate
0il pressure to be at least - Check

2.5 kgf/cm?

HP cémpressor rotor speed and - Check
exhaust gas temperature

Engine ~ Switch off

NOTE: If the airplane parking conditions offer no possibility to
check operation of the thrust reverser on a running
engine, it is allowed to perform the check on a non-ope~
rating engine immediately after it has been switched off.

To this end:

Thrust reverser control lever to - Move
thrust reverser engagement setting

See to it that thrust reverser doors will turn to reverse
thrust position in not more than two seconds, and RVSR DOORS
(CTBOPKM PEBEPCA) light anmunciator illuminates.

Thrust reverser control lever to - Move
forward thrust position

See to 1t that thrust reverser doors are turned to forward
thrust position, and RVSR DOORS (CTBOPEM PEBEPCA) light annun-
ciator extinguishes.

As thrust reverser doors are being moved to their forward thrust
position, RVSR LOCK (3AMOK PEBEPCA) light annunciator illumina-
tes for short period of time.

The hydraulic accumulator capacity is designed for a single-
time thrust reverser test cycle.

(cont'd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

(7) Engine starting from
APU

(8) Engine starting from
operating engine

(9) Cranking

APU

Air bleed valve for engine starting -~

Air bleed valve for airplane anti- -~
icing system

Air pressure in engine starting -
line

Engine -

Recommended HP compressor rotor -
speed (nHP} of operating engine

Air bleed valve of operating -
engine

Engine -
MASTER SWITCH -

START (3AIYCK) -~ CRANK (XQJOIH -
IIPOKPYT) selector switch

ENGINE SELECT (BHBOP JIBUTAT) -
gelector switch

Throttle control lever -

HP fuel shutoff valve lever -

APU -

ATR BLEED (OTEBOP BO3IVXA) selector -
switch on APU panel

ENGINE START ON GROUND (3AIVCK =
IBUTATEJA HA 3EMIE) button

Start
Open

Cloge

Check

Start

Ref Fig. 8.1.6

Open

Start
OoN

To CRANK (XOJOIE IIPOKPYT)

position

To position correspond-
ing to number of engine
under start

To IDLE (MAJHI TA3)

position

To HP FUEL VALVE OPEN
(CTOI-KPAH OTKPHT)

position
Start

Press up, hold for 7 to
8 s

Depress for 1 to 2 s

(cont'd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

(1Q) Engine shutdown

(a) Normal conditions

Throttle control lever - To IDLE (MAJHI TAR)
position.
Run for 2 min

Generator switch - Switch off constant-
speed drive

HP fuel shutoff wvalwve lever - To HP FUEL VALVE CLOSED
(CTOO-KPAH 3AKPHT)
position

Smooth rotation of LP and HP - Check

compressor rotors

Rotor run-down time from HE - Measure.

compresgsor rotor speed At least 80 s for LP

N2 =9 % compressor rotor.

At least 60 s for HP
compressor rotor

(b) Emergency conditions

. Engine may be stopped from any power setting without cool-
ing at idle setting

Throttle control lever - To IDLE (MAJHJA TAB)
position

HP fuel shutoff wvalve lever ~ To HP FUEL VALVE CLOSED
position

CAUTICN: DO NOT ATTEMPT TO STOP THE ENGINE BY CLOSING FUEL
SHUTOFF VALVE FOR FEAR OF DAMAGE TO ENGINE AUTO-
MATIC FUEL SYSTEM UNITS DUE TO OPERATION WITHOUT

FUEL SUPPLY.
(11) After engine have Fuel shutoff wvalve - Close
been stopped '
SERVICE TANK 1 (PACXOIHHA BAK I) - To OFF (BHKIKYEHO)
pump switches position
(cont'd)
Feb 15/85
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS -~ Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION .

(12) In-flight engine
shutdown

(13) In-flight engine

All switches that have been switched - To OFF position
ON for starting and testing the
engines

Inspect.
Make sure there are no
fuel and oil leaks

Engine

Engine inlet duct, IGVs and acces- - Ingpect
gible compressor blades
Exhaust nozzle and thrust reverser - Inspect

doors

After engine inspection blank off engine inlet duct, and after
engine shutdown and cooling (at the lapse of 12 to 15 min)
blank off exhaust nozzle.

Throttle control lever - IDIE (MAJHII TAB).
Run for at least 1 min

Generator and air bleed for air- - OFF
plane needs

HP fuel shutoff wvalve lever To HP FUEL VALVE CLOSED

(CTOO-KPAH 2AKPHT)

position

Fuel shutoff valve (of stopped To CLOSED (3AKPHT)
engine) position

When stopping a faulty engine at any stage of continued take-
off, exert every care in throttling this engine for fear of
retarding the throttle control lever of the engine that is in
good condition. Perform engine emergency shutdown by retarding
throttle control lever from any power setting to the IDLE
(MAIHA TA3) position and moving subsequently the HP fuel shut-
off valve lever to HP FUEL VALVE CLOSED position,

CAUTION: 1. DO NOT PERFORM IN-FLIGHT START OF THE ENGINE THAT

HAS BEEN SHUT DOWN BY CLOSING THE FUEL FIRE SHUT-
OFF VALVE,

(cont'd)
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FLIGHT MANUAL

OPERATION OF ATRCRAFT SYSTEMS -~ Engine and Its Systems

CCONDITION (PROCEDURE)

REQUIRED ACTION

2. WHEN FLYING UNDER ICING CONDITIONS WITH STOFPPED
ENGINE, IN-FLIGHT ENGINE STARTING IS FORBIDDEN.

Perform in-flight engine starting during windmilling at HP com-
pressor rotor speed of not below 11 % at altitudes up to 4000 m
and not below 14 % at altitudes above 4000 m.

Fuel fire shutoff valve - Open

AC generator from a/c electrical - Disconnect
gystem

Throttle control lever - IDIE (MAJHI TA3)

Engine HP fuel shutoff valve lever - HP FUEL VALVE CLOSED

(BAKPHT)
FLT RESTART (3AOYCK B BOSIVXE) - Preas
button
Simultaneously stop-watch - Start
5 to 8 s after button depression, - Set to HP FUEL VALVE

HP fuel shutoff valve lever OPEN (CTON-KPAH OTKPHT)

Engine ghall automatically accelerate up to idle power condi-
tions in 120 s, maximum.

Fuel pressure rise and fuel mixture - Check visually
ignition in combustion chamber by
rise in exhaust gas temperature

After engine has gained idle rpm - Run at this condition at
least for 1 min

NOTE: With throttle control lever at IDIE (MAJH{ I'A3) stop, HP
compressor rotor speed is the more the higher flight

altitude.

CAUTION: EXHAUST GAS TEMPERATURE RISE UP TO 550 °C DURING
ENGINE STARTING IS ALILOWED FOR NOT LONGER THAN 4 S.

AC generator - Switch ON

(cont'd)
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{%V'in#ﬂd’ FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - ingine and Its Systems

CONDITION (PROCEDURE) REQUIRED ACTION
Engine to required power - Accelerate
In case of unsuccegsful engine - Move HP fuel shutoff
start and to interrupt starting valve lever to HP FUEL

VALVE CLOSED (CTOI-KPAH
3AKPHT) position and
blow through at windmil-
ling for at least 30 s

(14) Peculiarities of Prior to engine starting, LP com- - Check
engine operation at pressor rotor rotation by hand
negative temperatures
If rotor does not rotate - Heat with hot (480 °C)
air frozen areas and
check rotor rotation

CAUTION: DO NOT START ENGINE IN CASE OF ICE AND SNOW ON INLET
DUCT PARTS. REMOVE ICE BY HEATING. MECHANICAL ICE
REMOVAL IS FORBIDDEN.

At temperature of +5 °C and below - Switch ON
and at high ailr humidity (rain,

anow-frost, snow, etec.), prior to

engine starting, engine anti-icing

system

Prior to engine starting, if air- - Warm up for at least
plane stay exceeded 2 h at air tem- 20 min till oil inlet
perature of -30 °C and below, fuel temperature of up to
control unit, auto start control +10 °C is attained

unit and acceleration control unit,
IGVs with wvanes through which oil
passes, fuel and oil coolers, oil
tank, front and rear accessory gear
boxes, sensing unit, air starter by
airfield engine heater (with aeir

. temperature not above 80 °C)

CAUTION: DO NOT OPERATE THE ENGINE UNDER ICING CONDITIONS WITH
THE ENGINE ANTI-ICING SYSTEM SWITCHED OFF.

(15) Taxiing After engine starting - Warm up

(cont'd)
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{%7—13;1A4’ FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE) REQUIRED ACTION

For which purpose:

Two minutes at idle and one mi- - Operate
nute at 0.7 maximum~continuous

power

Engines (during taxiing or at - Warm up

holding point)

If airplane ig to take off immediately after engine siart,
accelerate engine to take-off power condition (provided the
above heating hes been made) not earlier than five minutes after
depression of START (3AIYCK) button.

Taxiing is allowed at any power rating, beginning from idle and
higher.

It is not recommended to operate the engine at HP compressor
rotor speeds at which the blowoff valves are opened and closed.

Prior to take-off, with engines - Verify
operating at take-off power, HP

compressor rotor speed and exhaust

gas temperature correspond to values
determined from chart (Ref.

Fig. 8.1.2) versus atmospheric con-

ditions

0il inlet pressure is within - Verify
3.5 to 4.5 kgf/cm®

With engines operating at take-off - Remain dead
power, light annunciators on engine
monitoring panel

CAUTION: 1. MOVE THE THROTTIE CONTROL LEVER ON THE GROUND AND
IN FLIGHT GRADUALLY, WLTHOUT JERKS, NOT APPLYING
TOO GREAT FORCE.

2. TO PREVERT INADVERTENT MOVEMERT OF THE THROTTLE
CONTROL LEVERS ON THE GRCUWD AND IN FLIGHT, BRAEE
THEM WITH THE AID OF HAND BRAKE.

{cont'd)
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FLIGHT MANUAL

OPERATION OF ATIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

(16) Take-~off and climb

Time of engine continuous operation - Not to exceed 5 min
at take-off power

NOTE: In special cases, the time of engine continuous operation
at take-off power may be increased, if required, up to
15 min.

Take~off power condition - Use up to altitude of
3 km

NOTE: At altitudes above 3 lm, use take-off power in gpecial
casesg only.

After take-off and climb to safe - Set
altitude maximum-continuous or
lower engine power condition

At ambient air temperature on the - Set
ground of +15 °c and higher,

throttle control lever to position
providing for HP compressor rotor

speed at maximum-continuous engine

power
Automatic maintaining of rotor - Monitor
speed at 93 to 95 % as flight

altitude increases

At ambient air temperature on the - Set

ground of below +15 °C, HP com-
presgsor rotor speed by 1.5 % less
than take-off actual speed to
ensure meximum-continuous power

As flight altitude increases,
rotor speed approximately by
2 % per every 1000 m

Increase, if required

In all cases, rotor gpeed shall not exceed maximum-continuous
power speed.

(cont'd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE)

REQUIRED ACTION

(17) Horizontal flight

With air bleed for aircraft requirements switched ON at take-
off, maximum-continuous and cruise power conditions, exhaust
gas temperature will increase up to temperature restricted by
BIIPT-44 system, after which it will be kept at a constant level,
while engine rotor speed may decrease somewhat.

The decrease in rotor speed depends on the amount of air tapped
from the engine.

Maximum permissible exhaust gas temperature at take-off and
maximum-continuous power conditions is restricted by BIPT-44
system depending on atmospheric air temperature and on specifi-
ed exhaust gas temperature value for corresponding power condi-
tion (Ref. Tables 8.1.1 and 8.1.2).

At all other engine power conditions, exhaust gas temperature
shall not exceed temperature value specified for maximum-conti-
nuous power condition.

CAUTION: ENGINE OFPERATION AT TAKE-OFF POWER AND EXHAUST GAS
TEMPERATURE EXCEEDING MAXTMUM PERMISSIBLE VALUE (REF.
TABLE 8.1.1) IS FORBIDDEN.

It is allowed, when required, to operate at exhaust gas tempe-
ratures exceeding the maximum permissible value for maximum-
continuous power and at HP compressor rotor speeds exceeding
the speed of maximum-continuous power condition. The time of
operation under such conditions shall not exceed five minutes
and shall be recorded as time of operation at take-off power.

When air is tapped from the engine operating under cruise con-
ditions, it is allowed to accelerate the engine up to exhaust
gas temperature equal to maximum permissible temperature for
maximum-continuous power, specified in Table 8.1.2. See to it
that HP compressor rotor speed does not exceed maximum-conti-
nuous condition speed. Consider engine operation under such
conditions as operation at maximum-continuous power.

Horizontal flight is allowed at any condition of engine opera-
tiono

{(cont'd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

CONDITION (PROCEDURE) REQUIRED ACTION

In flight at atmospheric air tempe- - Switch ON
rature below +5 °C, in conditions

of possible icing, at entry into

clouds or fog, and slso in case of

IGV ICING (OBJEJIEHEHME BHA) light

illumination, anti-icing system of

air intake, inlet duct, IGVs and

engine inlet nose cone

Engine instrument readings - QObsgerve

{cont'd)
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FLIGHT MANUAL

OPERATION OF ATIRCRAFT SYSTEMS - Engine and Its Systems

8.1.3. Troubles

TROUBLE

CORRECTIVE ACTION

(1) Troubles that require
immediate interruption
of engine starting:

Slow increase in HP
compressor rotor
speed and abrupt in-
crease in exhaust
gas temperature or
exhaust gas tempera-
ture of 550 °C.

Constant HP compres-
sor rotor speed
(speed hold-up).

0il pressure less
than 2.5 kgf/cm2 at
HP compressor rotor
gspeed of more than
21 %.

Illumingtion of
CHIPS IN OIL (CTPYE-
KA B MACIE) light

annunciator.

Illumination of
STARTER OVERSPEED
(OIACHHE OBOPOTH
CTAPTEPA) light an-
nunciator.

Inadvertent setting
of thrust reverser
doors to reverse
thrust position and
illumination of RVSR
DOORS (CTBOPKM FPE-
BEPCA) light annun-
ciator.

HP fuel shutoff valve lever

DISCONT ([PEKPALEHVE 3AIIYCKA) - Depress

button

- To HP FUEL VALVE CLOSED
(CTOI-KPAH 3AKPHT)

(cont'd)
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‘éy.qzilAl' FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

TROUBLE CORRECTIVE ACTION

Inadvertent opening
of thrust reverse
door lock and illu-
mination of RVSR
IOCK (3AMOK PEBEPCA)
light annunciator.

Turning of IGVs from
-33° pogition and
extinguishing of IGV
33° (BHA -33°) light
annunciator.

Blow-off valves
failed to open and
BLOWOFF VLVS (KIAITA-
HH IEPEOYCKA) light
annunciator does not
illuminate at HP
compressor rotor
speed exceeding 14 %.

Illumination of
ABNORM VIBRATIOR
(ODACHAA BUEBPAILJAA)

light annunciator.

Engine start time
exceeds 80 s.

Other troubles in -
operation of engine
and its accessories
revealed during
start.

Inadvertent airplane
movement.

Failure of engine
instruments.

(cont'd)
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OPERATION OF ATRCRAPT SYSTEMS - Engine and Its Systems

TROUBLE CORRECTIVE ACTION

Fire in nacelle of
engine under start.

(2) Troubles that require |Throttle control lever - IDLE
.engine shutdown after
it has been started: HP fuel shutoff valve lever - HP FUEL VALVE CLOSED

(CTOO-KPAH 3AKPHT)
Abrupt inlet oil

pressure drop to

below permissible
limit.

Jet flame cor inten-
sive sparking from
exhaust nozzle.

Icing of inlet duct.
Fire.

Abnormal engine
noise.

Failure of HP com-
pressor stages V and
VI blowoff walves to
open at rotor speed
below lower limit
speed for particular
outside air tempera-
ture.

(3) Troubles that require
deceleration or shut-
down of engine:

Illumination of HI Vibration indicator switch to - Set
VIBR (BMBPAIMA BEJM-|pickup sending high vibration
KA) and ABNORM gignals
VIBRATION (OIIACHAA
BUBPAIMA) light an- |Vibration speed value - Determine
nunciators
(cont'd)
Feb 15/85
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Engine and Its Systems

TROUBLE

CORRECTIVE ACTION

Il1lumination of
CHIPS IN OIL
(CTPYEKA B MACIE)
light annunciator

At vibration speed of 65 % and less, if engine rotor speed,
exhaust gas temperature, oil pressure and temperature do not
change and are within specified limits, further engine opera-

tion is allowed.

At vibration speed higher than

65 %, HP compressor rotor speed by
1.5 to 2.5 % with throttle control
lever

Engine operation at newly estab-
lighed power condition. See to it
that engine parameters are within
specified limits.

If engine deceleration does not
reduce vibration speed or vibration
speed increased up to 90 % and
ABNORM VIBRATION (OIIACHAS BUGPA-
IMd) light annunciator illuminates

T1llumination of light annunciator
prior to take-off

Illumination of light annunciator
at take-off, engine after climbing
to safe altitude

I1llumination of light annunciator
in flight with all engines operat-
ing, engine from which signal is
received

Illumination of light annunciator
in flight with two engines operat-
ing, engine from which signal is
received

Flying to nearest airfield

Reduce till light annun-
ciators extinguish

Continue

Immediately shutdown
engine

Do not perform takeoff,
find out cause

Switch OFF

Switch OFF

Decelerate to 0.7 maxi-
mum-continuous power

Continue

(cont'd)
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TROUBLE CORRECTIVE ACTION

Illumination of OIL
LEVEL (YPOBEHB
MACIIA) 1light annun-
ciator

Illumination of FUEL
PRES (P TOILIMBA)
light annunciator

Tllumination of OIL
PRES (P MACJA) light
annunciator

Illumination of FLTR
CcLoG (QUIBETP
3ACOPEH) light
annunciator

Vibration level, oil preasuré and
temperature of this engine

Engine to 0.7 maximum-continuous
power

Tank oil level by oil gauge
indicator

At take-off, after climbing to safe
altitude

If oil level dropped to zero or
exceeded 34 1, and oil pressure and
temperature are beyond the speci-
fied limits, engine

Fuel control unit inlet pressure
by reading indicator

- Check

Decelerate

]

- Check

- Decelerate

- Switch OFF

Check

In case of excessive pressure, continue engine operation with-

out limitations.

If light annunciastor illumination
is accompanied by drop in HP com-
pressor rotor speed, engine

At take-off after climbing to safe
altitude, engine

If light annunciator illumination
is accompanied by drop in engine
inlet oil pressure to below

2.5 kgf/cmz, engine

After climbing to safe altitude
at take-off, engine

With 1ight annunciator illumingtion,
flight without limitations

~ Switch OFF

- Switch OFF

Switch  OFF

Switch OFF

- Continue

(cont'd)
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TROUBLE CORRECTIVE ACTION

Simultaneous illumi-|Engine to HP compressor rotor - Decelerate
nation of light an~ |speed of H2 = 80 %
nunciators IGV 0°, ’

IGV 32°, BLOWOFF Engine vibration level, exhaust -~ Moni tor
VLVS (KIAIIAHH IEPE- |gas temperature and absence of
IIYCKA) at HP com- chips in oil

pressor rotor speed
exceeding value at
which IGVs start
turning from angle

of 0°

Illumination of RVSR|If thrust reverser doors are in - Continue engine opera-
DOORS 10CK (CTBOPKH |forward thrust position tion

PEBEPCA) at thrust

reverser control If thrust reverser doors are - Immediately switch OFF
lever pogition cor- |turned to reverse thrust position engine

regponding to for-

ward thrust

Illumination of RVSRIE n g i n e - Switch OFF

DOORS (CTBOPKU

PEBEPCA) light an- |[At light annunciator illumination - Switch OFF engine
nunciator with during take-off after climbing to

thrust reverser con-|safe altitude, if thrust reverser
trol lever in posi- [doors are in forward thrust

tion corresponding position

to forward thrust
In case of inadvertent turning of ~ Immediately switch OFF
thrust reverser doors to reverse engine

thrust position at take-off

(cont'd)
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8.1.4. JI-30KY-I54 Engine

8.1.4.1. Brief Description

The TY-154M airplane is powered by the J-30K¥-I54 turbine two-rotor by-pass
exhaust mixing engines.

The engine static thrust under Standard Atmosphere conditions at takeoff power is
10,500 kgf + 1 %, at maximum-continuous power - 9500 kgf -2 %, with respective

specific fuel consumption of 0.498 and 0.492 EE¥E¥§%%%175 i

The engine compressor is of two-rotor axial type, with the first supersonic stage
of the low pressure (LP) compressor.

The LP compressor rotor has three stages, while the HP compressor rotor has eleven
stages.

The engine HP compressor V and VI stage air bleed into the by-pass duct and inlet
guide vanes setting control are provided to ensure the compressor stable operation
at a speed below the operational r.p.m.

The combustion chamber is of an annular type with twelve flame tubes.

The engine turbine is of an axial jet type with the followiﬁg number of stages:
HP turbine (HP compressor rotor) - 2 stages

LP turbine (LP compressor rotor) - 4 stages.

The engine is equippgd with the system for air bleed to feed the airframe and
power plant ice protection system and té pressurize the pressure cabin.

Two side engines (No. 1 and No. 3) are fitted with thrust reversers.

The engine power setting is controlled via the throttle control levers located on
the center pedestal and on the flight engineer's control panel. Forces required to
move the throttle control levers do not exceed 3 kgf on the center pedestal and

4 kgf on the flight engineer's control panel.

The throttle control levers at the flight engineer's station are provided with a
lock to prevent inadvertent displacement of the levers.

With the lock control lever moved forward the throttle control levers become
locked, and unlocked if the lock lever is moved backward.

With the engine autothrotile operating and the throttle control levers locked in
the second or third detent the UNLOCK THROTTLE (PACCTON CEKTOPA) amber 1ight an-
nunciators become illuminated on the flight engineer's contreol panel and the auto-
throttle is switched off. To switch the autothrottle on again, unlock the throttle
control levers. (contd)

Rev.
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8.1.4.2.

The throttle levers are fitted with collapsible knobs with built-in limit switches
used to switch off the autothrottle when a force of 2 to 3 kgf is applied to the
knobs.

The engines are shutdown by means of the HP fuel shutoff valve levers mounted on
the flight engineer's control panel.

The HP fuel shutoff valve levers can be set to two positions: forward - FUEL ON
(CTONI-KPAH OTKPHT), and rear - OFF (BAKPHT). In the ON (OTKPHT) position the
levers are latched. The HP fuel shutoff valve lever knobs are fitted with red
lights which illuminate when the engine nacelle fire extinguishing system is
activated with the ABNORM VIBRATION (OIACHAA BMBEPAIIMA) light annunciator comes on
which will minimize the risk to shutdown a sound engine.

Thrust Reversal System

The thrust reversers and pertaining control components are mounted on the engine
and are used to reverse the engine thrust.

The thrust reverser is used for reversing the engine exhaust direction to reduce
the airplane landing run and for emergency breking within the acceleraste-stop
distance.

The reverse thrust is obtained by directing the exhaust efflux forward in the
direction of the airplane motion.

The exhaust efflux deflection is accomplished by opening the thrust reverser doors.

The thrust reverser doors can be set to the FORWARD THRUST (IIPAMAA TATA) or
REVERSE THRUST (QOEPATHAA TAT'A) position.

The thrust reverser doors are set to either the FORWARD THRUST or REVERSE THRUST
position by two power cylinders. The operating rods of the cylinders are linked to
the lever mechanism of the hydraulic system operating the thrust reverser.

The engine thrust can be reversed from the center pedestal by the pilots only who
operate for the purpose the thrust reverser control levers mounted on the ENG 1
and ENG 3 throttle control levers.

The thrust reverser control levers are locked in the down off position. To unlock
the thrust reverser control lever it is necessary to press the lever knob.

To reverse the thrust it is necessary to unlock the thrust reverser control lever
and move it up fully. The reverse thrust power is dependent on the amount of the
thrust reverser control lever upward setting similar to that of the throttle
control lever used to control the forward thrust.

(cont'd)
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8.1.4.3.

Before selecting the reverse thrust, move the throttle control lever to the IDLE

(MAIN TA3) position.

The thrust reverser operation is monitored by referring the following light annun-
ciators:

RVSR LOCK (3AMOK PEBEPCA) amber light,
RVSR DOORS (CTBOPKM PEEEPCA) green light,

located on the flight engineer's control panel and the 1, 3 RVSR DOORS (CTBOPKU
PEBEPCA 1, %) green light annunciator located on the center instrument panel.

The RVSR DOORS (CTBOPKM PEBEPCA) light annunciators illuminate when the thrust
reverser doors are set open (reverse thrust position), and the RVSR LOCK (3AMOK
PEBEPCA) light annunciator momentarily illuminates and extinguishes when the thrust
reverser is being set to ON and OFF. The RVSR LOCK (3AMOK PEBEPCA) light annuncia-
tor illuminates continuously if the reverser lock is released inadvertently.

Starting

The engine starting system provides for:
Starting the engine on the ground
Engine cranking
Engine false starting
Engine automatic flight-restart
Engine manual flight-restart (if auto start system failed)

Engine start discontinuation

The engine is started automatically by a starter driven by compressed air. The air
pressure is indicated on the pressure indicator.

The engines can be started in turn in any sequence. Selection of any engine to
start is accomplished via the 1, 2, % ENG SELECT (BHBOP IIB 1, 2, 3) selector switch.

The engine starting controls are located on the engine start control panel:
MASTER SWITCH (TJABHHM BHKINY) switch
Engine selector switch (engines 1, 2, 3)
START - CRANK (3AIIVCK - XOJOIH IPOKPYT) selector switch
START (3AIIVCK) button
START DISCONT (IIPEKPAIEHME 3AIYCKA) button
Three AUTOSTART ON 1, 2, 3 (Al PABOTAET 1, 2, 3) green light annunciators
Three ENG 1, ENG 2, ENG 3 FLT RESTART (1 JiB, 2 JIB, 3 JIB 3AIIVCK B BO3IYXE) buttons

Air pressure indicator

(cont'd)
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8.1.4.4.

8.1.4.5.

Fuel System

The fuel system provides for feeding the fuel to the engines, countrolling the fuel
flow depending on the engine power setting, and operating the engine control
accegsories.

The fuel gystem is subdivided into the low pressure fuel system, high pressure
fuel system, and drainage system. The drainage system incorporates a front drain
tank and pipes connecting the accessory cavities to the tank.

The service tank fuel is delivered by the tank boost pump via the pipes to the
engine-mounted back-up (LP) pump. Then the fuel flows via pipes through the fuel
flow meterihg unit, fuel-to-o0il cooler (used to cool oil) and screen fine filters
(located in fuel-to-oil cooler) to the fuel control unit.

The FCU outlet high pressure fuel is delivered via pipes to the ring-type primary
and main fuel manifolds distributing the fuel via 24 pipes to 12 fuel noczzles.

The fuel system operation is monitored with reference to two pressure indicators:
HP fuel before fuel nozzle inlets (indicated by three-pointer engine gauge unit).
Fuel control unit inlet fuel pressure.

Fuel system operation is monitored by illumination of the following red light
annunciators:

FUEL PRES (P TOIUMBA) snnunciator coming on when the fuel control unit inlet fuel
pressure drops to 1.6 + 0.3 kgf/cmg.

FLTR CLOG (QWJIBTP 3ACOPEH) annuncistor illuminating when the low pressure fuel
filter is clogged (a pressure differential across filter reaches 0.4 kgf/cme).

0il System

Each engine is provided with an independent oil system ensuring oil circulation
through the oil tank and fuel-to-oil cooler. The system is vented to atmosphere
via the centrifugal breather mounted on the engine casing.

The fuel-to-o0il cooler is incorporated in the low pressure oil and fuel system.

MK-8I] and MC-8II oils and the mixtures thereof taken in any proportion are used for
lubricating the engines.

It is allowed to use foreign-made oils indicated in the table as substitutes of
the Soviet-made oils.

8.1.32

Foreign-made oils
Soviet-made oils,
Grade, State Standard Grade Specification nggiggincountry
MK-8II Aeroshell Mil-L-6081 Shell
TOCT 6457-66 Turbine 0il-2 Grade 1010
Mc-8ll Aeroshell DERD 2490 Shell
OCT 38 01163-78 Turbine 0il-3 Romania
ABra—-B8A
{cont'd)
Dec 15/86 198
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NOTES: 1. Aeroshell Turbine 0il-2 and Aeroshell Turbine 0il-3 may be used as
substitutes of MK-8I and MC-8I oils with the following limitations on
the engine operating time accounted for:

- operation of the engine on Aeroshell Turbine 0il-2 shall not exceed
30 per cent of the engine service life (specified in the Engine
Log Book);

- operation of the engine on Aeroshell Turbine 0il-3 shall not exceed
50 per cent of the engine service life (specified in the Log
Book).

Further operation of the engine shall be accomplished on MK-8]] or MC-8II
0il without limitations of the engine operating time within the,

2. It is allowed to mix Soviet-made mineral oils with foreign-made mineral
oils taken in any proportion, which is specified in the table. When
mixing up the Soviet-made mineral oils with foreign-made mineral oils

(MK-8]] and MC-8[] with Aeroshell Turbine 0il-2 and Aeroshell Turbine

0il-3), the engine operating time limitation is established to be the
same as for the foreign-made mineral oil used in the mixture, indepen-
dent of its percentage.

199 (cont'd)
200 Dec 15/86

8.1.32a/32b
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The oil system operation is monitored at the flight engineer's station with
reference to the following annunciators and indicators:

O0IL PRES (P MACIHA) red light annunciator illuminating when oil pressure drops
to 2.2 + 0.45 kgt /em®,

CHIPS IN OIL (CTPYEKA B MACIE) red light annunciator illuminating when metal
chips appear in the oil.

OIL ILEVEL (YPOBEHH MACIA) red light annunciator illuminating when the tank oil
level drops to 8 + 1 liters or rises up to 34 + 1 liters.

ENG 1, ENG 2, ENG 3 (I JIB, 2 IB, 3 IIB) 0il quantity indicators showing the oil
quantity in the oil tanks.

Three-pointer engine gauge units indicating the oil pressure and temperature
(Ref. Fig. 9.2.2.10).

(contd)

Rev.
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Maximum allowable starter

Air pressure 3.6-03 kgf/cm?

inlet air pressure 4.6-04 kgffem? limited by starter constant
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8.2. AUXILIARY POWER UNIT (APU)

8.2.1. Operational Limitations

P g Unit of s )
Characteristic S Ee Minimum Normal Maximum
(1) Preparation for engine start on the
ground and in flight:
A/C electrical system DC voltage prior v In compliance with
to start 8.6.1
0il tank temperature °C -25 - -
CAUTION: STARTING AT OIL TEMPERATURE BELOW MINUS 25 °C IS FORBIDDEN.
Quantity of oil in oil tank 10 OIL IEVEL
(MACJIIA MAIO)
light annun-
ciator shall
not be illu-
minated
CAUTION: TAKE OFF WITH "1O OIL LEVEL"™ (MACIIA MAJIO) LIGHT ANNUNCIATOR ILLUMINATED
I IS5 FORBIDDEN.
Time of descent to APU start altitude min - - 8
gince transition of A/C electrical system
to storage battery supply
(2) Start on the ground and in flight:
Exhaust gas temperature:

On the ground g - - 680

In flight °C - - Till automatic
stop, but not
more than 700

Rotor speed:

On the ground % - - 103 with sub-
gequent drop
to 9941 in not
more than 3 g

(cont'd)
73 Feb 15/85
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i Unit of :
Characteristic mEE s Minimum Normal Maximum
In flight % - - Till automatic
ghutdown, but
not higher
than 108
Time required to gain idle speed (till ] 32 - 37
NORMAL SPEED (BHXOL HA PEEMM) 1light an-
nunciator becomes illuminated)
Starting altitude m - - 3000
Airplane speed during APU start km/h 400 - 525
Number of successive starts on the - - 7
ground from external power source
Interval between first five starts min 1 - -
Interval after 5th start min 15 - -
Interval after 6th start min 1 - -
Interval after 7th start min Starter-generator cooling down to
ambient temperature
Number of successive starts on the - - 3
ground from storage batteries
Interval between starts min 3 - =
CAUTION: TAKE OFF WITH STORAGE BATTERIES DISCHARGED BY MORE THAN THREE STARTS OR CRANK-
INGS IS FORBIDDEYN.
Number of successive starts in flight ‘ - - ‘ 1
WARNING: 1. REPEATED IN-FLIGHT START FROM STORAGE BATTERILES IS FORBLDDEN.
2. POST-LANDING START IS ALLOWED ONLY AFTER REVERSE THRUST IS SWITCHED OFF,
EXCEPT FOR IN-FLIGHT USE OF APU BECAUSE OF EMERGENCY DISENGAGEMENT OR
SUCCESSIVE FAILURE OF THREE GENERATORS OF MAIN AIRPLANE ENCINES.
(3) Idle condition on the ground and in
flight:
Exhaust gas temperature 20 - - 460
(cont'd)
8,2.2 Feb 15/85
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load connection

NOTE: In flight, under complicated or emergency conditions, it is
loads immediately after NORMAL SPEED (BHXOL HA PEXMM) 1light

nates.

(4) Load conditions on the ground and in

flight:
Flight altitude
Flight speed

Exhaust gas temperature

Rotor speed:

On the ground and in flight at alti-
tudes up to 3000 m

In flight at altitudes higher than
3000 m

NOTE: At load connection or sharp variation, permissible speed deviation is 3 % maxi-
mum, provided steady speed shall be recovered in not more than 3 s.

Time of continuous operatiodn
0il temperature in oil tank

AC generator loading current on the
ground with simultaneous air bleed for
main engine starting or into air condi-
tioning system and in-flight generator
loading current

CAUTION: ATR BLEED FOR SIMULTANEOUS MAIN

lan/h
o°g

%

h

°¢

ENGINES STARTING AND FOR AIR CONDITIONIRG IS

97
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P Unit of g &
Characteristic Heagise Minimum Normal Maximum
Rotor speed % 98 - 100
Time of warm-up at idle speed till min 1 - -

allowed to connect
annunciator illumi-

9000
575
550

101

103.5

115

In compliance with 8.6.1

FORBIDDEN.
Time of APU idle operation after load min 1 - -
is removed
(cont'd)
Apr 24/84
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Characteristic

Unit of
measure

Minimum

Normal

Maximum

(5) Cranking
Rotor speed

Cranking cycle

(6) APU shutdown

Time of rector run-down from speed of
30 % to 10 %

%

19

14

23
32

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Auxiliary Power Unit (AFPU)

8.2.2. Normal Procedures

CONDITION (PROCEDURE)

REQUIRED ACTION

(1) Prior to starting
" on the ground

Interphone system to communicate
with ground signaller

All circuit breakers relating
to start

External power supply or storage
batteries

External power supply or storage
battery wvoltage

Fire extinguishing system

ANNUNC LAMP TEST (KOHTPOIDL JIAMI
TABJIO) button

With button depressed make sure
that light annunciators are

START-OFF (3AIIYCK-BHKI) selector
switch

Illumination of light annunciators
INTAKE OPEN (CTBOPKM OTKPHTH),
READY TO START (I'OTOB K SAIYCKY)

Light annunciators LO OIL LEVEL
(MACJIA MAJIO) and TCH CONV FAIL
(liTA-6M HEMUCIIPAB)

0il temperature

START - CRANK (3AIIYCK - XOI IIPOKP)

selector switch

Illumination of light annunciator
FUEL PRES (P TOILIMBA)

ON

Check for ON

Switch ON as instructed

in 8.6.2

Check according to B.6.2

Check and switch ON as

instructed in 8.15

Press and release

OK

Select to START (3AIVCK)

Check

Dead

Check according to
8.2.1 (1)

Select to START (3AIIYCK)

Check

(cont'd)
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OF ATRCRAFT SYSTEMS - Auxiliary Power Unit (APU)

CONDITION (PROCEDURE)

REQUIRED ACTION

(2) APU ground start

(3) APU in-flight start

START (3AIIVCK) button -

Press button and keep it
depressed for 2 to 3 s,
starting stop-watch at
the same time

Monitor APU starting process with reference to instruments,
light annunciators and stop-watch. Annunciator NORMAL SPEED
(BHXON HA PEEVM) should light up at rotational speed 90%. If

engine start is accompanied by a surge

of turbine outlet gas

temperature over 570°C, light annunciator NORMAL SPEED (BHXOI

HA PEEMM) may illuminste with delay of
gains idle rpm.

Flight conditions with regard to -
altitude and IAS

0il temperature . -

A/C electrical system DC voltage, -
when supplied from storage batte-
ries or rectifier

START - OFF (3AIIYCK - BWKI) selec- -
tor switch

Illumination of light annunciators -
INTAKE OPEN (CTBOPKM OTKPHTH ),
READY TO START (I'0TOB K 3AIYCKY)

Annunciastors LO OIL LEVEL (MACIA
MAJIO) and TCH CONV FAIL (I[ITA-6M -
HEUCIIPAB )

START - CRANK (BAIIVCK - XOJ IIPCKP) -
selector switch

Light annunciator FUEL PRES -
(P TOIUIMBA) illuminates

START (SAIIYCK) button -

up to 10 s after engine

Check and adjust

Check

Check according to 8.6.1

Select to START (BAIIVCK)

Check

Must not illuminate

Select to START

Check

Press and keep button
depressed for 2 to 3 8,

(cont'd)
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OPERATION OF ATRCRAFT SYSTEMS - Auxiliary Power Unit (APU)

CONDITION (PROCEDURE)

REQUIRED ACTION

&)

(5)

(&)

(7)

(8)

Switching ON (OFF) of
AC electrical power
collection on the
ground and in flight

Engagement of air
bleed on the ground

Disengagement of air
bleed system on the
ground

Engagement (disénga-
gement) of various
power consumers

Monitoring of engine
operation under vari-
ous power conditions

starting stop-watch at
the same time
APU starting process with refer- - Monitor
ence to instruments, light annunci-
ators and stop-watch

Light annunciator NORMAL SPEED (BHXOI HA PEEMM) should light up
at rotational speed 90% after exhaust gas temperature reduces
below 570°C.

In compliance with 8.6.2.

AIR BLEED - CLOSE (OTBOP BO3IYXA - - Select to AIR BLEED
BAKPHT) selector switch (OTBOP BORIYXA) for 7 to
8 8

Extinguishing of light annunciator - Check
READY TO START (I'0OTOB K 3AIIYCKY)

Air conditioning or main engines - Switch on as instructed
starting system in 8.1.2 or 8.11.2

Air conditioning system - Switch off according to
8.11.2"
AIR BLEED - CLOSE (OTBOP BOSI¥XA - - Set to CLOSE (3AKFHT)

SAKPHT) selector switch til1l illumination of
light annunciator
READY TO START (T'OTOB K

SAILYCKY )

Engagement (disengagement) of air bleed in line with switching
ON (or OFF) of AC electrical power may be carried out in any
succession

Monitor engines operation visually with reference to instru-
ments and light annunciators.

(cont'd)
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OPERATION OF ARICRAFT SYSTEMS - Auxiliary Power Unit (APU)

CONDITION (PROCEDURE)

REQUIRED ACTION

(9) Engine shutdown on
the ground

(10) Cranking

With engine running at steady-state operating conditions on the
ground, periodic check of its operating parameters (every 10 to

15 minutes) is allowable.

Air bleed and electrical power -
consumers

Under engine idle power for at -
least 1 minute

SHUTDOWN (CTOII) button -

Engine rotor run-down time -

START - CRANK (3AIIYCK - XOI IPOKP) -
gelector switch

Extinguishing of light annunciator -
FUEL PRES (P TOILIMBA)

START - OFF (3AIYCK — BHKI) selec- -
tor switch after engine rotor comes

to complete standstill

INTAKE OPEN (CTBOPKM OTKPHTH) -
light ennunciator

Prepare engine for starting -
START - CRANK (3AILYCK - XOJ ITPOKP) -
selector switch

GTART (3AIIYCK) butten =

Crenking time -

Cranking gpeed -

Turn off

Operate

Press and keep depressed

for 2 to 3 s

Measure

Select to CRANEK (XOI
[IPOKP)

Check

Select to OFF

Check for extinguishing

Perform in accordance
with 8.2.1 (1)

Select to CRANK (XOI
[IPOKP)

Press and keep it depres-
sed for 2 to 3 s, having
started stop-watch at

the same time

Check

Check

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Auxiliary Power Unit (APU)

8.2.3. Troubles

TROUBLE

CORRECTIVE ACTION

&)

(2)

In starting:

Starting time exceeds
permissible time (on
the ground)

Fuel fails to ignite

Exhaust gas tempera-
ture is equal to or
exceeds 550°C at rotor
speed up to 40%

Exhaust gas tempera-
ture is equal to or
exceeds 680°C at rotor
speed over 40%

Failure to gain 45%

rpm within 32 s

Starting, idling and
power loading on APU:

Engine surge

Fire in APU compart-
ment

Automatic shutdown
accompanied by illumi-
nation of light annun-
ciators LIMIT TEMP
(IPEILIES TEMIIEPAT),
MAX RPM ([IPENEIEH
OBOPOTH), or OIL PRES
(P MACJA)

SHUTDOWN

SHUTDOWN

SHUTDOWN

SHUTDOWN

SHUTDOWN

SHEUTDOWN

SHUTDOWN

SHUTDOWN

(CTOII) button

(CTOII) button

(CTOII) button

(CTOIl) button

(CTOII) button

(CTOO) button

(CTOIO) button

(CTOCII) button

- Press

- Press

- Press

- Press

- Press

- Press

- Press

- Press

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Auxiliary Power Unit (A4FPU)

TROUBLE CORRECTIVE ACTION

Illumination of light
annunciator TCH CONV
FAIL (IITA-6A

HEVICIIPAB) :
On the ground SHUTDOWIK (CTOId) button - Press
Under critical or Take good care that vital operating parameters are not exceeded|
emergency conditions
in flight

Illumination of light
annunciator LO OIL
LEVEL (MACIA MAJO)

On the ground Operation for not over than 2 hours is allowed
Under critical or Operation till automatic shutdown is allowable.
emergency conditions

in flight

Exhaust gas tempera-
ture exceeds permis-
gible limit:

On the ground SHUTDOWN (CTOI) button -~ Press

Under critical or Operation till automatic shutdown is allowable, if exhaust gas
emergency conditions|temperature does not exceed 570°G. As temperature rises to

in flight 570°C press SHUTDOWN (GTOI) button.

Rotor speed exceeds
permisgsible limits:

On the ground SHUTDOWN (CTCI) button - Press

Under critical or Operation till automatic shutdown is allowed with rotor rpm not
emergency conditions|exceeding 108%. As rotational speed rises to 108% press SHUT-
in flight DOWN (CTOII) button.

After engine is shutdown, do not restart it, until the cause of
trouble is revealed and eliminated.

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Auxiliary Power Unit (APU)

8.2.4. Brief Description

(1)

(2)

(3)

(4)

The auxiliary power unit (APU) is arranged in the aft non-pressurized part of
the fuselage, being intended to fulfil the following functions:

Ensure pneumatic starting of the main engines on the ground.
Supply compressed air into the air conditioning system.

Provide AC electiric power supply into the aircraft electrical system on the
ground and, if need arises, in flight.

The auxiliary power unit consists of a gas turbine engine and systems designed
for attachment of the engine, for intake of atmospheric air and delivery it to
the compressor, for discharge of exhaust gas outboard, for starting and opera-
tion of the engine under service conditions.

The gas turbine engine is of a single rotor type with air bleed from the com-
pregsor. Mounted on the engine reduction gear are a starter-generator operating
in the starter mode only and an AC generator.

The starting system is designed to effect automatic starting, cranking and false
gtart of the APU. It comprises the following principal elements:

Starter-generator,
Igniters with ignition plugs.
APU start control panel,
Starter-generator control panel.
Ignition unit.
The oil gystem is of the self-contained, circulating, pressure-feed type provid-

ing lubrication of the fan, reduction gear, lubrication and cooling of the engine
bearings. It comprises the following components:

0il tank.
0il pump.
Air-cooled oil cooler.

Centrifugal breather.

The oil grades used in the APU oil system are identical with thosge specified for
use in the main engine oil system. The o0il system provides for the automatic
single-point filling of the oil tank with oil.

The fuel system is designed to ensure automatic supply of fuel in the combustion
chamber according to a preset law of fuel flow rate change in the course of
starting and under steady-state operating conditions as well as to automatically

(cont'd)
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OTERATICN OF AIRCRAFT SYSTEMS - Auxiliary Power Unit (APU)

(5)

maintain constant actual rpm of the rotor with a preset accuracy under all
operating conditions.

The fuel system comprises the following basic elements:

Fuel filter.
Fuel control unit.

Starting and main fuel control solenoid valves.
The APU fuel system makes use of the same fuels the main engines do.

The engine air bleed and compressor blow-off control system provides for surge-
less operation of the compressor under all operating conditions of the engine,
for air bleed control and limitation. The system comprises the following ele-
mentg: '

Air bleed regulator.

Alr bleed system.

The check/measuring equipment and controls of the APU are arranged on the APU
start control panel of the flight engineer's control panel (Fig. 9.2.2.15) and
comprise the following elements:

START - OFF (BAIIYCK - BHKI) selector switch, catering for opening and closing
the air intake shutters and exhaust system shutters as well as for starting
system fuel control.

START - CRANK (3AIYCK - XOI IIPOKP) selector switch used to switch on (off) the
fuel booster pump and to open (close) the fuel shut-off wvalve.

AIR BIEED - CLOSE (OTBOP BO3IVXA - 3AKPHT) selector switch intended to open
(close) the air bleed regulator shutters.

START (BAIYCK) button whose function is to supply electric power to the APU
gstart control panel.

SHUTDOWN (CTOM) button used to deenergize the APU start control panel.

ANNUNC LANMP TEST (KOHTPOIb JAMI TABJO) button used to check annunciator lamps
for condition.

Engine rotor speed indicator.
Exhaust gas temperature gage.

Engine inlet o0il temperature indicator.

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Auxiliary Power Unit (APU)

Light annunciators INTAKE OPEN (CTBOPEM OTKPHTH), OIL PRES (P MACIA), READY
TO START (TOTOB K 3AIVCKY), NORMAL SPEED (BHXOJ HA PEEMM), START APU (3AIVCTH
BCY) (illuminates on the ground as soon as the LG wheels blower is om), LO
OIL LEVEL (MACIA MAIO), OIL PRES (P MACIA), LIMIT TEMP (IIPEIEI TEMIEPAT),
MAX RPM (IIPEIEI OBOPOTH), TCH CONV FAIL (IITA-6M HEMCIIPAB) .

In the course of engine start and operation under normal service conditions all
its operating parameters are monitored by special follow-up systems enabling an
automatic shutdown of the engine under the following critical conditions:

At exhasust gas temperature within 7001800 in the course of starting and at
5?qu°C after idle speed rating is gained, which is accompanied by illumina-
tion of light annunciator LIMIT TEMP (IPEIEN TEMIEPAT).

At engine rotor speed within 105:2 % in line with illumination of the MAX RFM
(IPEJEI OBOPOTH) light annunciator.

If oil pressure rises to 3.2:+0.4 kgi‘/cm2 at rotor speed amounting to or

exceeding 90%, which is accompanied also by illumination of the OIL PRES
(P MACIA) light annunciator.

_ Besides, the engine is automatically shut down, the air intake and exhaust pipe
shutters close, the fuel booster pump is switched off and the fuel shut-off
valve closes simultaneously in response to a signal obtained from the fire extin-

guishing system (the FIRE (IIOXAP) warning annunciator and APU switch-light
become illuminated).

The engine is cranked with the aim of purging out fuel from the combustion
chamber and cooling the engine. Cranking is accomplished in the following cases:

After unsuccessful start.

After "false" start.

In case of post-shutdown burning of fuel or oil in the engine (detected
visually by smoke issuing from the exhaust pipe).

1 to 3 minutes before engine restart, if the engine exhaust gas temperature is
- 8till equal to or exceeds 209G,

o000

r 24/84
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OPERATION OF AIRCRAFT SYSTEMS - Fuel System

8.3. FUEL SYSTEM

8.3.1. Operational Limitations

Unit of . ,
Characteristic S Minimum Normal Maxd mum
(1) Unusable fuel: ke
In case of constrained switching-off - - 700
of three generators
If three generstors fail in succession - - 550
(2) Fuel level maintained in service tank kg 3150 - 3300
automatically or manually
(3) Fuel reserve at which light annunciators kg 2500 - 3300
illuminate
(cont'd)
Apr 24/84
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OPERATION OF AIRCRAFT SYSTEMS - Fuel System

8.,3.2. Normal Procedures

CONDITION (PROCEDURE)

REQUIRED ACTION

(1) External visual in-
spection of airplane

(2) Internal checks

(3) Before engine start

llake sure that:

Engine cowlings

In places where fuel tanks, fuel
system units and pipelines are
located

Vent and drain holes

Switches on refueling control
panel

Access doors of pressure refuel
couplings and refueling control
panel

Fuel system drains

CAUTION:
WITH PAYLOAD.

Puel tank filler caps (if over-
wing fueling has been performed)

Shutters of fuel overflow spill
valves

PROPORTIONER ([IPUMHYJ BKJ [IOPL)

switch

FUEL FR TANK No. 1 (PACXOL U3 BAKA
% I) and 2500 KG FUEL RESERVE
(OCTATOK TOMIMBA 2500) annunciators

proper condition

Condition of standby fuel transfer
gystem valves

CHECK AMOUNT OF FUEL IN TANK No.

1

No evidence of fuel or
0oil leaks

No leaks

Clean

OFF

Closed

Fuel sediment is drained

4 FOR COMPLIANCE

Closing

Closed

OFF and closed with cap

Check and adjust maximum
light intensity

Checlk

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

To this aim:

FUEL TO TANK 1 STBY TRANSF VILVS3 -

(KPAEH PE3EPBHO/ IIEPEKAYKM B BAK
¥ I) selector switch

Two asmber light annunciators -
LEFT (JEB) and RIGHT (IPAB)

FUEL TO TANK 1 STBY TRANSF VIVS -
(KPAHH PE3EPBHOI! IIEPEKAYKA B BAK
% I) selector switch

Amber light annunciators LEFT -
(JEB) and RIGHT (IIPAB)

FUEL QTY IND (TOILIMBOMEP) switch -

Buttons Z (H) and M (P) on fuel -
quantity indicator

CAUTION: NEVER PRESS Z AND M BUTTONS
Fuel quantity indicator pointers -

should travel to scale zero and
maximum points accordingly

ters should return to initial position.

Amount of fuel in tanks for compli- -
ance with flight assignment with
reference to fuel quantity indica-
tors

FUEL MNGM (ABT PACX) switch -

After buttons are released, the fuel quantity indicator poin-

Select to OPEN (OTKPHTO)

ON

Select to CLOSED
(3AKPHTH) and cap

Go out

Set to ON

Press in turn

SIMULTANEQUSLY.

Be certain

Check

Set to ON

(cont'd)

Effectivity: ', K
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OPERATION OF AIRCRAFT SYSTEMS - Fuel System

CONDITION (PROCEDURE)

REQUIRED ACTION

As a consequence, red light annunciator FUEL MNGM INOP (AP HE

PAB) must go out and regpective amber light annunciators TANK

USAGE (IIOPAIOK PACXONA) should come on, depending on amount of
fuel in each tank.

AUTO - MAN (ABTOMAT - PYYHOE) - Select to AUTO

gelector switch

As a result, the following three versions of operation of light
annunciators, depending on the amount of fuel in tanks, may
occur:

If amber light annunciator TANK USAGE, TANKS 2 (IOPANOK PACXO-
JA, BAKH % 2) illuminates, fuel transfer pumps of tanks No. 2
should start operating, which is indicated by illumination of
tank No. 2 pumps operation light annunciators (green).

If amber light amnunciators TANE USAGE, TANKS 2 and TANKS 3
(IOPFIIOK PACXOLA, BAKM % 2 ¥ BAKM % 3) illuminate, fuel trans-
fer pumps of tanks No. 2 and tanks No. 3 or of tanks No. 3
only should start running, which is indicated by illumination
of green light annunciators catering for indication of ope-
rating condition of the fuel transfer pumps of the respective
fuel tanks.

In case amber light annunciators TANK USAGE, TANKS 2, TANKS 3
and TANE 4 ([IOPANOK PACXOIA, EAK/ % 2, BAKA % 3 11 BAK % 4)
illuminate, fuel transfer pumps of tank No. 4 should start
operating, which is indicated by illumination of green light
annunciators catering for indication of operating condition.

EQUALIZER (ABTOMAT BHPABHUMBAHWT) - oN
switch
Refer to respective green light - Equalizer is serviceable

annunciator to make sure

FLOWMETER (PACXQIOMEP) switch - Set to ON

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Fuel System

CONDITION (PROCEDURE)

REQUIRED ACTION

Be certain that:

FG (CT) (fuel grade) selector - Set according to fuel

switch on FLOWMETER (PACXOIOMEP) grade in tanks

indicator

FLOWMETER (PACXOQIOMEP) indicator - Set according to T (C)

pointer (total) pointer reading
' of fuel quantity indica-

tor
SHUTOFF VALVES 1, 2, 3 ([IEPE- - Set to OPEN (QTKPHTQ) in
KPHUEHHE KPAHH 1, 2, 3) switches turn

Illumination of respective green light annunciators is indica-
tive of open position of the valves,

SERVICE TANK 1 (PACXOIHHM BAK % I) =~ Turn on one by one
switches 1, 2, 3 4 .

Illumination of respective green light annunciators is indica-
tive of pump operation (pump operates if light annunciator is
ON).

AUTO - MAN (ABTOMAT - PYYHOE) - Select to MAN
selector switch

Turn on switches TANK 2, TANK 3 - Illumination of green

(LEFT and RIGHT), TANK 4 (BAK 2, light annunciators is

BAK 3 (JEB {4 [IPAB), BAK 4) in turn indicative of pumps ope-
ration

Green light annunciator illumi- - Pump is running (with

nates fuel amount in the tank)

NOTE: When checking fuel transfer pumps for operation, refer to
applicable fuel quantity indicators to observe amount of
fuel in tanks No. 1 and No. 2, which should not change.

Any increase of fuel quantity in tanks is indicative of
the fact that:
fuel-to-tank 1 standby transfer valves are closed or
proportioner valves are faulty.

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(4) After starting the
engines

(5) At lineup

(6) Fuel handling in
flight

AUTO - MAN (ABTOMAT - PYUHOE) - Select to AUTO
selector switch

Check APU fuel pump for operation, for which purpose do the
following:

START (3AIIYCK) switch (on APU - Set to ON
gstart control panel)
START - CRANK (3AIIYCK - X0 - Apply to START (3AIYCK)

[IPOKP) selector switch

Illumination of green light annunciator FUEL PRES (P TOILIMBA)
on APU start control panel is indicative of pump serviceability.

TANK USAGE (IIOPAIOK PACXOIA) and - Come on according to
fuel pump operation light annuncia- sequence of fuel usage
tors from tanks

Carry out checks according to Item (4) of this Sub-Section..

CAUTION: 1. DURING ALL STAGES OF FLIGHT (CLIMB, LEVEL CRUISE
FLIGHT, DESCENT, INITIAL AND FINAL APPROACH) IT IS
THE DUTY OF THE FLIGHT ENGINEER EVERY 15 MINUTES OF
FLIGHT TO ESTIMATE FUEL SYSTEM SERVICEABILITY,
INFORM THE CREW ON FUEL SYSTEM OPERATING CONDITIONS,
FUEL QUANTITY IN SERVICE TANK AND ON FUNCTIONING OF
FUEL BOOSTER AND TRANSFER PUMPS. INFORM THE PIIOT
ON DETECTED MALFUNCTIONS OF FUEL SYSTEM AT ONCE.

2. IF BEFORE TAKEOFF THE TANKS ARE FILIED WITH 25 T OF
FUEL, MAXIMUM, THEN, DURING CLIMB THE PUMPS OF
TANKS No. 3 MAY BE SWITCHED ON AS SOON AS THE
AMOUNT OF FUEL IN TANKS No. 2 IS ABOUT 3000 KG.

WARNING: KEEP "FUEL MNGM" (ABT PACX) AND "SERVICE TANK 1" (PAC-
XOIHHV BAK % I) SWITCHES 1, 2, 3, 4 TURNED ON
THROUGHOUT THE FLIGHT.

Fuel quantity in tanks with refer- - Check fuel contents re-
ence to fuel quantity and flow- gularly
meter indicators

Uneven consumpfion of fuel from - Turn on equalizer
symmetrical tanks No. 2 and No. 3

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(a)

(v)

(c)

(a)

(e)

(£

This must be followed by illumination of respective green light
annunciator (Ref. B.3.4.5(b)).

If JET-A fuel is used in the airplane tanks, be careful not to
allow its temperature to be below minus BSOC. To preclude for-
mation of ice needles in fuel JET-A or its blends with JET-A
fuel exceeding 20% total amount of fuel, do the following:

Plan the flight route and select altitude of flight, pro-
ceeding from anticipated weather conditions so as to aveid
flying in zones with ambient air temperatures below minus
55°C which corresponds to air stegnation temperature minus
3500 as read off the outside air temperature indicators
located on the pilot's and flight engineer's instrument
panels.

The flight engineer should periodically monitor outside air
stagnation temperature and temperature of fuel in tanks.

The flight engineer should inform the pilot, if fuel tempe-
rature in tanks drops to 3500 below zero. The pilot should
take measures to increase the fuel temperature by reducing
the flight altitude or changing the route of flight, which
must be agreed to with the air traffic control service; a
clearance must be obtained for the change in flight.

In csse of inadvertent reduction of air stagnation tempera-
ture to 35°C subzero, increase the flying speed to exclude
further reduction of fuel temperature.

After fuel is comsumed from tanks No. 3, in which fuel tem-
perature sensors are installed, and fuel usage from tank
No. 4 commences, adhere to the instructions outlined above
in Item (4).

To effect automatic control of fuel pumps, make sure that:

SERVICE TARK 1 ( PACXOIHHI - Are ON
BAK % I) switches 1, 2, 3, 4

Fuel transfer pump switches - Are ON
TANK 2, TANK 3 (LEFT and

{cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

()

RIGHT), TANK 4 (BAK k& 2,
BAK % 3 (JEB Y IIPAB), BAK ¥ 4)

BOTE: To perform flying with no fuel consumed from tank
No. 4, do not switch on tank No. 4 pumps switch;
change over to manual control of fuel pumps after
tanks No. 2 are emptied of fuel.

AUTO - MAN (ABTOMAT - PYYHOE) - Select to MAN
gselector switch

Operation of fuel pumps and - Monitor
functioning of equalizer with

reference to respective green

light annunciators and in ac-

cordance with a preset fuel

usage schedule

Change over to manual control of fuel pumps in the tollowiné
cases:

In case of failure of fuel management control system (to
ensure required C.G. position).

At low fuel remainder (when tanks Nos 2, 3 and 4 are
empty and fuel consumption from tank No. 1 begins).

In case of early cutting-off of fuel pumps in tank No. &
(about 600 kg of fuel remains in tank No. 4).

In case of premature cutting-off of fuel pumps in tanks
Hos 2 and 3 (too little fuel remains in these tanks),
when fuel consumption from tank No. 4 or tank No. 1 (if
fuel tank No. 4 is empty) begins.

After manual balancing the amounta of fuel in tanks Nos 2
and 3 (manual equalization of fuel quantities in identi-
cal right and left tanka), if fuel pumps in these tanks
fail to operate upon selection of asutomatic control mode.

AUTO - MAN ( ABTOMAT - PYYHOE) - Select to MAN
selector switch

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(h)

PANK 2, TANK 3 (LEFT, RIGHT),

TANE 4 (BAK % 2, BAK % 3 (IEB,

[[PAB), BAK ® 4) switches

Determine the amount of fuel in tanks by referring to the

readings of the respective fuel quantity indicators. Warn-
ing of fuel still available in the tank is indicated by the
applicable fuel pump operation light annunciator remaining

OIl.

When amber light annunciator FUEL FR TAFK No. 1 (PACXOJ M3

BAKA % I) illuminates:

Fuel quantity with reference
to fuel quantity and flow-
meter indicators

AUTO - MAN (ABTOMAT - PYYHOE)
gelector switch

TANK 2, TANK 3, (IEPT, RIGHT)

(BAK % 2, BAK % 3 (IEB, IIPAB)
switches)

After relevant green light
annunciators go out switches
TANK 2, TANK 3 (LEFT, RIGHT)

(BAK % 2, BAK % 3 (IEB,
IIPAB))

Landing on nearest airfield

1

Turn on and off in ac-
cordance with fuel mana-
gement schedule

Check

Select to MAN

Turn on

Turn of?f

Commit

(cont'd)
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8.3.3. Troubles
TROUBLE CORRECTIVE ACTION
(1) Green light annuncia- |Light annunciators - Test for condition
tor of one (two)
booster pumps of ser— |With light annunciators in proper ~ Turn OFF and ON
vice tank is (are) condition, switchés of inoperative
dead pumps
Pump SERVICE TANK 1 Observe emmeter (starting current) - Check current
(PACXOJIHHIL BAK % I) of suspected pump
gwitches 1, 2, 3, 4
are OI Feulty pump - Turn OFF
Engine operating parameters - Check
Flight -~ Continue
(2) Padeout of green light |Light annunciator ~ Test for condition
annunciator of one
fuel transfer pump in |Fuel transfer with reference to - Check
tank No. 2 (or two, fuel quantity indicator
one in each tank
No. 2) with fuel Flight - Continue
available in tank
(tanks)
(3) Fadeout of green light |Light annunciators - Test for condition
annunciators of both
fuel transfer pumps Refer to fuel quantity indicator, to make sure that fuel is not
in one of tanks Ho. 2 |transferred from tank.
with fuel available
in tank. Pumps are not|With light annunciators in proper - Set to MANW (PYYHOE)
switched off by condition, have AUTO - MAN (ABTO-
equalizer MAT - PYUHQE) selector switch

Pump switches TANK 2 (LEFT and - QFF

RIGHT) (BAK ¥ 2 (JEB m IIPAB))

IIOTE: To determine quantity of fuel available for further
flight, subtract fuel quantity in tanks No. 2 from total
quantity of fuel remasinder.

(4) Tadeout of green light|Light annunciators - Test for condition
annunciator of one
(cont'd)
Jul 29/85
8.3.10 Effectivity: I', K
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TROUBLE

CORRECTIVE ACTION

(5)

(6)

(7)

(two) transfer pumps
in each tank No. 3
with fuel available in
tanks

Padeout of green light
annunciators of three
fuel pumps in one

tank No. 3 with fuel
available in tank and
fuel pumps not switch-
ed off by equalizer

Pump switches labelled
TANK 3 (LEFT and
RIGHT) are ON

Fadeout of green light
annunciator of one
pump installed in tank
No. 4 with fuel still
available in tank

Tadeout of green light
annunciators of two
pumps of tank No. 4
with fuel still avail-
able in tank and amber

Fuel transfer with reference to - Check
fuel quantity indicator
Flight - Continue

Lights annunciators - Teat for condition
Refer to fuel quantity indicator, to make sure that fuel is not
transferred from tank.

With light annunciators in proper - Set to MAW (FYUHOE)
condition and fuel not transferred

from tank, have AUTO - MAN (ABTO-

MAT - PYYHOE) selector switch

Pump switches TANK 3 LEFT and RIGHT - Turn OFF
(BAK % 3 IEB m [IPAB)
Landing on nearest airfield - Perform

NOTES: 1. To determine fuel reserve available for further
flight, subtract fuel quantity in tanks No. 3 from

total quantity of fuel remainder.

In case fuel reserve is insufficient to accomplish
flight mission, it is allowable to transfer more fuel
from tanks No. 3 till the fuel quantity difference
between identical tanks No. 3 is not over 1000 kg,
afterwards switch off pump switches TANK 3 (BAK % 3).

Light annunciators Test for condition

Fuel transfer with reference to - Check
fuel quantity indicator
Flight - Continue

Light annunciators Test for condition

In the event of faulty light
annunciators

Continue flight

(cont'd)
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TROUBLE

CORRECTIVE ACTION

(8)

(9)

light annunciator TANK
USAGE, TANK 4 ([IOPAIOK
PACXOJIA, BAK ¥ 4)

illuminates

Pump switch TANK 4
(BAK % 4) is ON

With main fuel trans-
fer system pumps con-
trolled automatically,
fuel level in service
tank rises. Fuel quan-
tity in tanks No. 2
increases

With main fuel trans-
fer system pumps con-
trolled manually, fuel
level in service tank
rises and fuel quan-
tity in tanks No. 2
increases

Refer to fuel quantity indicator, to make sure that fuel is not
transferred from tank.

Set to MAN (PYYHOE)

With light ennunciators in proper
condition, have AUTO - MAN (ABTO-
MAT - PYYHOE) selector switch

Switches of fuel transfer pumps of - Turn ON
all tanks
Pump switch TANK 4 (BAK % 4) - OFF

Landing to nearest airfield Perform

This trouble is indicative of failure of proportioner in open
position. Puel level in service tank cannot rise excessively
due to fuel overflow pipes interconnecting tank No. 1 and tanks
No. 2

Fuel transfer with reference to - Check
fuel quantity indicator
FPlight - Continue

This trouble is indicative of failure of proportioner in open
position.

Fuel from overfilled tank llo. 2 - Consume
Fuel quantities in alternate tanks - Comply
No. 2 and No. 3 and fuel management

schedule

Fuel transfer pump switches TANK 2 - Turn OFF
(BAK % 2) and TANK 3 (LEFT and

RIGHT) (BAK % 3 (IEB = [IPAB))

Fuel from service tank to level - Consgume

corresponding to 3150 kg

(cont'd)
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TROUBLE

CORRECTIVE ACTION

(10) Puel level in service
tank drops below
3150 kg. PFuel trans-
fer pump operation
light annunciators
are alive, fuel
transfer pumps func--
tion properly

(11) Fuel level in service
; tank dropas to 2500 kg
Red
light annunciator
2500 KG FUEL RESERVE
(OCTATOE TOILIMBA
2500) and red annun-
ciator 2500 KG FUEL
RSV are alight, loud-

fuel reserve.

Pump switches TANK 2 (BAK % 2) and
TANK 3 (LEFT and RIGHT) (BAK % 3)
(IFB = HPAB))

Lét proportionsr close fusl transfer lines.

In case overfilling of service
tank persists, above described
corrective actions

This trouble is indicative of failure of proportioner in closed

position.

PROPORTIONER (IIPYMHY] BKI IIOPL)
switch

As soon as fuel level in service
tank rises to normal, have
PROPORTIORER switch

Fuel level in service tank within
3300 to 3150 kg

PROPORTIONER switch periodically

In case proportioner fails to be
cut in by PROPORTIONER switch, fuel
quantity in service tank within
3150 and 3300 kg should be

Proceed as specified in Item (10).
Remove aural signal by setting
2500 KG FUEL RSV AURAL SYGN (OCT
TOILI 2500 3BYK CHIH) switch to

- Turn ON

- Repeat

Turn ON

Turn OFF

Maintain

ON and OFF

Maintained by periodi-
cally setting FUEL TC
TANK 1 STBY TRANSF VLVS
(KPAHH PE3EPBHOI IEPE-
KAYKHA B BAK %BI) switch
in OPEN (OTKPHTO) and
CLOSED (3AKPHTO)

OFF

(cont'd)

1ol Effectivity: T, K
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TROUBLE

CORRECTIVE ACTION

(12)

(13)

(14)

(15)

speaker sounds conti-
nucusly.

Green light annuncia-
tors of fuel transfer
pumps illuminate, the
fuel transfer pumps
operate

Fuel flow rate of one
of engines rises (or
drops) abruptly

Amber light annuncia-
tor FLTR CLOG (QUILTP
3ACOPEH)

power plant illumi-

of one

nates

Amber light annuncia-
tors FLTR CLOG
(QUILTP 3ACOPEH) of
two (three) power
plants illuminate

Outside air stagna-
tion temperature in-
dicators mounted on
pilot's and flight
engineer's instrument
panels do not respond
to air temperature
change

Engine featuring excessive (reduced) - Identify
fuel flow rate

Malfunctioning engine = "Shut down
Fuel shut-off valve of this engine - Close
Two-engine flight - Continue
Flight to next scheduled airport - Continue

of landing, monitoring engine ope-
ration with reference to other
engine instruments

After landing find out the cause of operation of the signalling
system.

Filters of all engines - Inspect and clean

Landing to hearest airfield - Perform

After landing find out the cause of operation of the signalling
gystem.

Filters of all engines - Inspect and clean
Continue flight on any grade of fuel. If fuel JET-A or its

blends are used in airplane tanks, proceed with flying, obser-
ving the instructions given in 8.3.2 (6).

(cont'd)
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2

TROUBLE

CORRECTIVE ACTION

(16)

17

(18)

(19)

Fuel temperature in-
dicator relating to
one of tanks No. 3
fails to respond to
fuel temperature
change

One of two pointers
of fuel quantity in-
dicator of tanks

No. 2 is held at left
or right 1limiter

Both pointers of fuel
quantity indicator of
tanks No. 2 are
thrust against left
or right limiter

One of two pointers
of fuel quantity in-
dicator of tanks

No. 3 is held motion-
legss at left or right
limiter

- Determine with reference
to temperature indicator
of identical counterpart
tank

Fuel tempersture in that tank

This trouble is indicative of partial failure of fuel quantity
indicator of tank No. 2,
Consumption of fuel from tank - Determine
No. 2, whose fuel quantity indica-

tor 1a faulty, with reference to

pointer of fuel quantity indicator

of sgimilar tank

Tank empty condition with refer- -~ Determine
ence to tank pumps operation green

light annunciators extinguishing

This trouble is indicative of failure of fuel quantity indica-
tor of tanks No. 2.

Commencement of fuel consumption - Monitor
from this tank by illumination of

amber light annunclator TANK USAGE,

TANKS 2 (IIOPAIOK PACXOIA, BAKK % 2)

End of fuel congumption from this - Determine

tank by extinguishing of tank No. 2
pumps operation green light annun-
ciators

This trouble is indicative of partial failure of fuel gquantity
indicator of tank No. 3.
Consumption of fuel from tank - Monitor
No. 3, whose fuel quantity indica-

tor is faulty, with reference to

pointer of fuel gquantity indicator

of identical tank

(cont'd)
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TROUBLE

CORRECTIVE ACTION

(20)

(21)

Both pointers of fuel
quantity indicator of
tanks No. 3 are
thrust against left
or right limiter

Pointer of fuel
quantity indicator of
service tank No. 1 is
held motionless at
left or right limiter

Tank empty condition with reference - Determine
to tank No. 3 pumps operation green

light annunciators extinguishing

and to TANK USAGE, TANK 4 (IOPAJIOK

PACXOIIA, BAK % 4) amber light an-

nunciator illumination, or by the

beginning of fuel consumption from

tank No. 1

Commencement of fuel consumption from tanks No. 3 should be
determined by illumination of amber light annunciator TANK
USAGE, TANKS 3 (IOOPALOK PACXOIA, BAKA % 3)

This trouble is indicative of failure of fuel quantity indica-
tor of tanks No. 3.

Commencement of fuel consumption - Monitor
from these tanks by illumination
of amber light annuinciator TANK
USAGE, TANKS 3 (IOPALOK PACXOQIA,
BAKHA k 3)

Tank empty condition with refer- - Determine
ence to tank No. 3 pumps operation

green light annunciators extinguish-

ing and to TANK USAGE, TANK 4

(IIOPAIIOK PACXOJIA, BAK % 4) amber

light annunciator illumination

This trouble is indicative of failure of fuel quantity indica-
tor of tank No. 1.

Tuel remainder in service tank - Monitor
with reference to tank No. 1 pump

operation green light annunciator

alive and to 2500 KG FUEL RESERVE

(OCTATOK TOILIMBA 2500) red light

annunciator illumination

(cont'd)
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TROUBLE

CORRECTIVE ACTION

(22)

(23)

(24)

Pointer T (C) of
total fuel quantity
indicator is held
motionless at left
or right limiter

Quantity of fuel in
identical tanks dif-
fers by (800+200) kg,
pumps operation green
light annunciators of
tank with smaller
amount of fuel illu-~
minate, four amber
light annunciators
EQUALIZATION (BHWPAB-
HVBAHME) illuminate,
green light annuncia-
tor EQUALIZER (ABTO-
MAT BHPABHMBAHUA) is
dead

Red light annunciator
FUEL MNGM INOP (AP

HE PAB) becomes illu=-
minated, amber light
annunciators TANK
USAGE (IIOPAIOK PACX0O-
IA) extinguish, fuel
level in tank No. 1
drops to below

3150 kg

This trouble is indicative of failure of total fuel quantity
indicator.

Fuel remainder in tanks with re- -~ Determine
ference to FLOWMETER (PACXOIOMEP)

indicator

Equalizer - Turn OFF

AUTO - MAN (ABTOMAT - PYYHOE) - Set to MaN (PYYHOE)
gselector switch

Equalization of fuel quantities in - Switch off fuel transfer
tanks pumps in tank with smal-

ler amount of fuel

EQUALIZER (ABTOMAT BHPABHMBAHW) - Turn ON
switch
AUTO - MAN (ABTOMAT - PYYHOE) - Set to AUTO (ABTOMAT)

gelector switch

This trouble is indicative of failure of entire automatic fuel
management control system.

AUTO - MAN (ABTOMAT - FPYYHOE)
gelector switch

- Set to MAN (PYYHOE)

Pump swi tches of tanks Nos 2, 3 and
4 in compliance with preset fuel

- Turn OFF and ON

management schedule

(cont'd)

Effectivity: I', 'K
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8.3.4. Brief Description

The fuel system is intended to continuously supply fuel to the engines, meeting the
engine demands under all operating conditions and maintaining the C.G. position
within the tolerable limits.

The entire fuel system is subdivided into the following systema:

Main engines fuel supply system
APU fuel supply system

Fueling system

Fuel tank vent system

Automatic fuel control system
Fuel flowmeter system

Fuel temperature measurement system pertaining to tanks No. 3
8.3.4.1. Main Engines Fuel Supply System

The system provided for fuel supply to the engines from service tank No. 1 under
any operating conditions of the engines with the aid of four booster pumps.

(1) The total quantity of fuel amounting to 39,750 kg (at a fuel specific gravity
of ¥ = 0.8 g/cmB) is stored in six integral tanks of the following holding
capacities:

One service tank No. 1 arranged in the wing center section and holding
3300 kg of fuel.

Two counterpart tanks No. 2 arranged in the wing center section and holding
9500 kg of fuel each.

Two counterpart tanks No. 3 arranged in the outer wing panels and capable of
containing 5425 kg of fuel each.

One tank No. 4 arranged in the wing center section with & holding capacity
of 6600 kg (it is used also as a container for ballast fuel).

From the five integral tanks the fuel is transferred via four main lines and

a fuel proportioner into service tank No. 1 in accordance with a preset fuel
management schedule.

(cont'd)
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From the service tank the fuel is fed by four fuel feed pumps through the sys-~
tem of geparate pipelines via the fuel shut-off valve and flow rate metering
unit to the booster pump mounted on each engine. The fuel feed pumps are driven
by 200 VAC electrical motors. Besides, a stand-by pump driven by a DC electri-
cal motor is also mounted in the service tank to supply fuel to the main
engines with the 200 VAC electrical system deenergized.

(2) The automatic fuel control system ensures the following sequence of fuel con-
sumption from the tanks. )

Fuel is transferred into service tank No. 1 according to the following
schedule:

From tanks No. 2 (left and right) till 3700 + 250 kg of fuel remain in each
of them.

From tanks No. 2 and No. 3 (left and right) until tanks No. 2 are empty
(with 1725 + 250 kg of fuel still remaining in each of tanks No. 3).

From tanks No. 3 (left and right) till they are empty.
From tank No. 4 till runout.
Fuel is used from the service tank.

(3) Warning of fuel reserve of 3300 kg and critical fuel reserve of 2500 kg in the
tenks is indicated by the FUEL FR TANE No. 1 (PACXOL U3 BAKA % I) and 2500 kG
FUEL RESERVE (OCTATOK 2500) light annunciators.

(a) After extinguishing of green annunciators indicating operation of all fuel
transfer pumps of tanks Wos 2, 3 and 4 the amber light annunciator FUEL FR
TANK No. 1 (PACXOI M3 BAKA % I) will be illuminated on the engine instru-
ment panel.

(b) As the gquantity of fuel remaining in the service tank is 2500 kg a red

' light annunciator 2500 KG FUEL RESERVE (OCTATOK TOIJMBA 2500) flashes up
on the engine instrument panel of the flight engineer's control panel, red
light annunciator 2500 KG FUEL RESERVE (OCTATOK TOIIMBA 2500) flashes up
on the pilot's instrument panel and the loudspeaker sounds intermittently.

8.3.4.2. APU Fuel Supply System

Fuel for the auxiliary power unit is delivered by a pump driven by a DC electrical
motor via a fuel shut-off valve along the pipeline.

(cont'd)
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8.3.4.3. Fueling System

The airplane fueling system is intended for filling the airplane tanks with fuel
from a refueler or an airfield fuel servicing unit. Fueling the airplane is effec-
ted through the single-point pressure fueling system of the airplane. The pressure
refuel couplings are located in the leading edge section of the right wing panel.
The system fueling valves are closed automatically by the pressure fueling auto-
matic control unit. As an exception and in the event of failure of the single-
point pressure fueling system, fueling of the tanks may be accomplished also
through the overwing filler necks of the integral tanks. Airplane fueling is car-
ried out in compliance with a preset fueling priority schedule.

8.3.4.4. Fuel Tank Vent System
The fuel tank vent system is of an open type. It provides for communication of
each tank air space with the atmosphere through two vent outlets located on the
fuselage bottom skin at frame No. 36.

8.3.4.5. Automatic Fuel Control System

The automatic fuel control system provides for:

Measurement of fuel amount in each tank.
Measurement of total quantity of fuel in the airplane.

Automatic or manual fuel transfer in compliance with a preset fuel management
schedule (Ref. 8.3.4.1 (2)).

Uniform consumption of fuel from counterpart tanks No. 2 and No. 3.

Delivery of a 3300 kg fuel reserve signal (FUEL FR TANK No. 1 (PACXOI M3 BAKA
k I)).

Delivery of a 2500 kg fuel reserve signal to warn that 2500 kg of fuel remain
in the service tank,

The automatic fuel control system comprises:
Fuel management and indicating system.
Light annunciator FUEL FR TANK No. 1.

2500-kg fuel reserve pressure switch and warning unit.

(cont'd)
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(1) Puel Management and Indicating System

The

fuel management and indicating system consists of a fuel quantity gage,

equalizer, automatic fuel management control unit and a pressure fueling auto-
matic control unit.

(a)

(b)

The fuel quentity gage is put into action prior to starting the engines
with the help of FUEL QTY IND (TOILIMBOMEP) switch located on the fuel con-
trol panel of the flight engineer's control panel and remains cut in
throughout the flight period.

The fuel quantities in the airplane tanks are measured by the fuel quanti-
ty indicators TANK 1 (BAK ¥ I) AND TOTAL (CyMMA), TANKS 2 (BAKH % 2),
TANKS 3 (BAKA % 3), TANK 4 (BAK % 4) and located on the fuel control panel
at the flight engineer's gstation and by the total fuel quantity indicator
installed on the co-pilot's instrument panel.

In case the readings of the fuel quantity gage indicators are doubtful,
test the fuel quantity gage for condition by pressing buttons Z (H) and
M (P) (Ref. 8.3.2 (4)).

The fuel quantity gage receives electrical power from the 115/200 VAC
junction box through the A3PIK-Z2 circuit breeker and 27 VDC from the
right CB panel through two A3CIK-2 circuit breakers FUEL QTY IND LEFT,
RIGHT (TOIMBOMEP IFEB, IPAB).

The function of the fuel equalizer is to ensure uniform consumption of
fuel from counterpart tanks Nos 2 and 3 arranged in the right and left
wing panels, respectively. The fuel equalizer is put into action by the
EQUALIZER (ABTOMAT BHPABHUBAHMA) switch, which is accompanied by the illu-
mination of the respective green light annunciator.

The fuel equalizer functions only in case the fuel management conirol
gystem is engaged.

The fuel equalizer operates when the difference between the gquantities of
fuel in counterpart tanks No.2 is (350+150) kg and that in identical tanks
No.3 is within (300+100) kg, in which case the fuel equalizer stops the
fuel transfer pumps of the tank with smaller quantity of fuel. This is ac-
companied by extinguishing of the pump operation green light annunciators
pertaining to that fuel tank and by illumination of amber light annuncia-
tor EQUALIZATION (BHPABHMBAHME) relating to T 2 (LEFT, RIGHT) (B % 2 -(IEB,
[IPAB)) or T 3 (LEPT, RIGHT) (B ¥ 3 (IEB, [IPAB)) respectively. After the
fuel quantities in the counterpart tanks are made equal, the fuel equali-
zer reverses the pumps and light annunciators to the initial state.

(cont'd)
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* In case the fuel quantity difference between the counterpart tanks reaches
(800 + 200) kg the fuel equalizer is switched off automatically, in which
case its green light annunciator extinguishes, the fuel transfer pumps
previously disengaged by the fuel equalizer are put into action again, and
all amber light annunciators EQUALIZATION T 2, T 3 (LEFT and RIGHT)
(BHPABHMBAHME E & 2, B ® 3 (IEB u [IPAB)) come on again.

In the event of failure of the fuel equalizer, its green light annunciator
extinguishes.

The fuel equalizer receives electrical power from the 115/200 VAC right
Junction box through circuit breaker ABOIK-2 and 27 VDC from the right CB
panel through the A3CTK-2 circuit breaker EQUALIZER (ABTOMAT BHPABH).

(c) The automatic fuel control system serves to transfer fuel in accordance
with a preset fuel management schedule (Ref. 8.3.4.1 (2)).

The automatic fuel control system is put into action before starting the
engines by actuating the FUEL MNGM (ABT PACX) switch located on the fuel
control panel of the flight engineer's control panel.

Operation of the automatic fuel control system is monitored with reference
to illumination of amber light annunciators TANK USAGE, TANKS 2, TANKS 3,
TANKS 4 (IOPAJOK PACXOIA BAKM % 2, BAKM % 3, BAKM % 4) and to illumination
and extinguishing of fuel transfer pump operation green light annunciators
in accordance with the preset fuel mansgement schedule, as well as by
referring to the readings of the fuel quantity indicators.

In the event of failure of the automatic fuel control system, red light
annunciator FURL MNGM INOT (AP HE PAB) comes on.

The automatic fuel management system is supplied with electrical power
from the 115/200 VAC junction box through circuit breaker [IM-2 and from
the +27 VDC circuit breaker panel (right) through the A3CTK-5 circuit
breaker FUEL AUTO CONT (ABTOMATMKA TOILIVBA). '

(d) The function of the pressure fueling asutomatic control unit is to automa-
tically close the fueling valves during single-point pressure fueling of
the airplane tanks. The pressure fueling automatic control unit receives
electrical power from the right 115/200 VAC junction box through the IIM-2
circult breaker of the fueling control unit and from the refueling control
panel (+27 VDC) through the A3CIK-2 circuit bresker of the fueling control
unit.

(2) Warning of fuel remainder 3300 kg is indicated by a gignel FUEL FR TANK No. 1
(PACXOILl I3 BAKA % I). After extinguishing of green annunciators indicating

{contd)
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operation of all fuel transfer pumps of tanks Nos 2, 3 and 4, the amber an-
nunciator FUEL FR TANK No. 1 (PACXOH W3 BAKA % I) will be illuminated on the
engine ingtrument panel.

(3) Warning of fuel remainder 2500 kg is indicated by the illumination of the
2500 KG FUEL RESERVE (OCTATOK TOILMBA 2500) switch. As the quantity of fuel
remaining in the service tank amounts tec 2500 kg red light annunciator
2500 KG FUEL RESERVE (OCTATOK TQILUIMBA 2500) starts flashing on the engine
instrument panel of the flight engineer's control panel, red light annun-
cimtor 2500 KG FUEL RSV (QCTATOK TOILIMBA 2500) starts flashing on the pilot's
instrument panel and a loudspeaker is switched on to sound continuously.

The warning level switch is fed with +27 VDC from the right CB panel through
the circuit breaker 2500 KG RSV IND LT (CUTHAJM3 OCTATOK TOILIMBA 2500).

8.3.4.6. Fuel Flowmeter System

The system is intended for remote measuring of the fuel flow rate (instantaneous)
through each engine in kg/h and of the total fuel reserve in the airplane tanks
in kg.

The flowmeter system is put into action before starting the engines with the switch
FLOWMETER (PACXOIOMEP) located on the fuel control panel of the flight engineer's
control panel (Ref, 8.3.2) and is kept on throughout the engine operating time.

The flowmeter is designed to function on fuel of grades T-1, TC-1. The fuel grade
gelector switch (a selector knob located on the face of the total fuel quantity
indicator and marked FG (CT) (fuel grade)) is set in position corresponding to the
respective fuel grade mark (setting T-7 corresponds to fuel grade PT). The indica-
tion error of the total fuel quantity indicator is accumulated in the course of
fuel consumption from the tanks and may reach +2000 kg.

The flowmeter system receives 115-VAC electrical power from the right 115/200 VAC
junction box and 27-VDC electrical power through the A3CTK-2 circuit breaker FUEL
FLOWMETER CUPT-I (PACXQIOMEP CHUPT-IL) located on the right CB panel.

8.3.4.7. Fuel Temperature Measurement System
The system consists of temperature sengors installed in tanks No. 3 and two fuel
temperature indicators located on the engine start control panel. The system is

aimed at monitoring the temperature limitations specified for fuel JET-A or its
blends with fuel of other grades as outlined in 8.3.2 (6).

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System

8.4.

HYDRAULIC SYSTEM

8.4.1. Operational Limitations

Characteristic

Unit of
measure

Minimum

Normal

Maximum

(1)

(2)

(3)

(4)

(5)

(6)

Operating pressure

Actuation pressure of red light annuncia-
tors PRESSURE DROP 1, 2, 3 (HYD SYSTEMS 1,
2, 3) (OAJEHME JABIEHMA I, 2, 3 (ITMIPO-
CHCTEMH I, 2, 3)), EMERGENCY BRAKING

( ABAPYIAHOE TOPMOEEHVE)

Permissible pressure during airplane
control in flight

Hydraulic fluid level in hydraulic reser-
voirs at temperature of 20 °C:

At zero pressure in hydraulic systems and -

emergency brake accumulator (spoilers
retracted, airplane parking brakes
applied):

in reservoir of H/SYS 1, 2 (I-2 IC)
in reservoir of H/SYS 3 (3 IC)

At pressure within 200 - 220 kgf/cm® in
hydraulic systems: )

in reservoir of H/SYS 1, 2
in reservoir of H/SYS 3

NOTE: Hydraulic fluid temperature change
by every 10 °C causes fluid level
change in reservoir of hydraulic
systems 1 and 2 by 1 1 and in
reservoir of hydraulic system 3
by 0.5 1.

Reservoir pressurization in hydraulic
systems 1, 2, 3

Bottle pressure

kgf /cm®

kgf/cm2

kgf/cm2

kgf/cm2

kgf/cm2

kgf/cm2

200

95

180

180

47
23

35
19

1.8

10

210

100

190

48
24

36
20

220

105

200

49
25

37
21

2.3

15

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System

8.4.2. Normal Procedures

CONDITION (PROCEDURE)

REQUIRED ACTION

(1) Before engine start

Check:
FPilot

BOOSTER CONTROL 1, 2, 3 (EYCTEPHOE
JIIPABIEHME I, 2, 3)

Amber light annunciator -
BOOSTERS (BYCTEPA)

FLAPS (3AKPHIKM) -

WHEEL STEER (PABBOPOT KOIECA)

SPOILERS (VHTEPLEITOPH) -
LG RETR EXT (MACCH YBOPKA BHIIYCK) =

Pressure on indicators HYDR SYS- -
TEMS 1, 2, 3 (TWIPOCUCTEMH I, 2, 3)
and EMERGENCY BRAKING (ABAPHIHOE
TOPMOXEHHE) (relieve pressure,

if any)

Red light annunciators HYDR SYS- -
TEMS 1, 2, 3 (TWIPOCHCTEMH I, 2, 3)
and EMERGENCY BRAKING (ABAPU/HOE
TOPMOXEHIE)

Report from ground crew "Hydraulic -
regervoir pressurization normal"

Co-pilot

Handle LANDING GEAR EMERGENCY -
EXTENSION (IACCH ABAPVIHHI BHILYCK)

Switch LG EXTSN USING H/SYS 3 - QFF -
(IACCH BHIYCK OT 3 T/CHUCT - BHKI)

F1light Engineer

STBY HYD PUMP H/SYS 2, H/SYS 3 -
(HACOCHAA CTAHIMA 2 I'C, 3 I'C)

OFF, cap hinged out

Illuminates

0 position
Neutral

About O

I1luminate

Receive

Sealed

OFF, cap closed, sealed

OFT

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(2)

After starting AFU
(perform checks accor-
ding to form b or in
parking at transit
airport in case of
crew change, or if
malfunctions were de-
tected in operation of
systems or equipment,
or airplane parking
time exceeds 10 hours,
or if need arises to
charge emergency brake
hydresulic accumulator)

H/SYS 2 TO H/SYS 1 (HOIKIY 2 IC,

HA I IC)

Pressure on indicators HYDR SYS-
TEMS 1, 2, 3 (TMIPOCUCTEMH I, 2, 3)

and EMER BRAKE

Red light annunciators PRESSURE
DROP 1, 2, 3 (IAIEHVE IABIEHUA

1, 2,3) and EMER BRAKE

Fluid level gages:

HYD RESERVOIRS H/SYS 1, 2

(TWIPOBAKM I-2 IC)

HYD RESERVOIRS H/SYB 3
(IMIPOBAKK 3 IC)

Flight

STBY HYD PUMP H/SYS 2 (HACOCHAA

CTAHIMA 2 I'C)

Pressure increase to 200 -

220 kgf/cm® within 14 s (maximum)
as read off pressure indicator HYDR

SYSTEMS 2 (TWIPOCUCTEMH 2)

Red light annunciator PRESSURE
DROP 2 ([AIEHME IABIEHWA 2)

Pilot

Fluid pressure by pressure indica-
tor HYDR SYSTEMS 2 (TWIPOCUCTEMH 2)

BOOSTER CONTROL 2 (BYCTEPHOE

YIIPABIEHNE 2) switch

Deflect elevator 2 or 3 times from one extreme position to the
other, at the same time extending flaps. In the event of rapid
change of the elevator position pressure drop to below

100 kgf/cm2 may occur as registered by pressure indicator HYDR

Engineer

1

OFF

About O

Illuminate

Press button, level nor-
mal

Press button, level
normal

ON

Check

Goes out

200 - 220 kgf/cm®

ON

(cont'd)

Rev.
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System

CONDITION (PROCEDURE)

REQUIRED ACTION

SYSTEMS 2 (TUIPOCHUCTEMH 2), in which case light annunciator
HYDR SYSTEMS 2 comes on; fluid pressure is then restored to
normal with light annunciator fading out.

BOOSTER CONTROL (BEYCTEPHOE - OFF
YOPARIEHUE 2) switch

Flight Engineer

When airplane controls are actuated with the aid of hydraulic
gystem, pressure drop below 100 kgf/cm2 may occur in hydraulic
gystem as registered by indicator HYDR SYSTEMS 2 (IWIPOCHCTE-
MH 2), in which case light annunciator PRESSURE DROP 2 ([IAJEHUE
JABIEHAA 2) becomes illuminated; as system pressure is restored
to normsl, light annunciator extinguishes.

H/SYS 2 0 H/SYS 1 (IOIKIOY 2 IC
HA I ITC) switch

OKN

Pressure increase to 200 - Check
220 kgf/cm® within 14 s (maximum)

as read off pressure indicators

HYDR SYSTEMS 1, 2 (IWIPOCHC-

TEMH I, 2)

Red light annunciators PRESSURE
DROP 1, 2 ([AIEHVE JABJIEHMA I, 2)

Go out

Pilot

Readings of pressure indicators - 200 - 220 kgf/cm2
HYDR SYSTEMS 1, 2 (TMIPOCUC-
TEMH I, 2)

Red light annunciator HYDR SYSTEMS
1, 2 (TUIPOCUCTEMH I, 2)

Dead

BOOSTER CONTROL 1 (BYCTEPHOE - ON
YIPABIEHME I) switch

Deflect elevator 2 to 3 times from one extreme position to the
other, at the same time extending flaps. In case of rapid changel
of the elevator position, pressure drop to below 100 kgf/cm2

(contd)
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CONDITION (PROCEDURE)’ REQUIRED ACTION

may take place as read off pressure indicators HYDR SYSTEMS 1, 2
(TVIPOCHCTEMH I, 2) temporarily, which is accompanied by illumi-
nation of light annunciators HYDR SYSTEMS 1, 2 (TMIPOCUCTEMH
1, 2); as systems pressure is restored to normal, light annun-
ciators extinguish.

BOOSTER CONTROL 1 (BYCTEPHOE - OFF
YIIPABIEHME I) switch

Flight Engineer

When airplane controls are actuated with the use of hydraulic
system units, pressure drop below 100 kgf/cm2 may occur as
registered by pressure indicators HYDR SYSTEMS 1, 2 (IWIPO-
CUCTEMH I, 2), in which case light annunciators PRESSURE DROP
1, 2 (OAIEHME JABJIEHWA I, 2) become illuminated.

ACCUM CHARG (3APAIKA AKKYM) button - Press

Pressure increase by EMER BRAKE - Check
(ABAPMITH TOPMOE) indicator up to
200 to 220 kgf/cm® during 14 s

(maximum)

EMER BRAKE (ABAPMIH TOPMOE) 1light - Goes out
annunciator

ACCUM CHARG (3APAIKA AKKYM) button - Release
H/SYS 2 TO H/SYS 1 (IIOIKI 2 I'C HA - OFF

I I'C) switch

STBY HYD PUMP H/SYS 2 (HACOCHAA - OFF

CTAHIMA 2 I'C) switch

STBY HYD PUMP H/SYS 3 (HACOCHAA - ON
CTAHIMA 3 I'C) switch

Pressure increase to 200 - - Check
220 kgf/cm® within 14 s (maximum)

as read off pressure indicator HYDR

SYSTEMS 3 (IWIPOCUCTEMH 3)

{cont'd)
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. OPERATION OF AIRCRAFT SYSTEMS -~ Hydraulic System

CONDITION (PROCEDURE)

REQUIRED ACTION

Light annunciator PRESSURE DROP 3
(IAIEHME JABIFHUA 3)

Extinguishes

Pilot
Airplane parking brakes - Apply

Fluid pressure by indicator HYDR - 200 - 220 kgf/cn2
SYSTEMS 3 (TYIPOCUCTEMH 3)

HYDR SYSTEMS 3 (TWIPOCHCTEMH 3) - Dead
light annunciator

BOOSTER CONTROL 3 (EYCTEEHOE - ON
JIIPABIEHME 3) switch

Deflection of elevator 2 or 3 ~ Perform
times from one extreme position
to the other

Pressure change by HYDR SYSTEMS 3 -~ Check
(TUEPOCACTEMH 3) indicator

BOOSTER CONTROL 3 (BYCTEPHOE - OFF
YIPABIEHVE 3) switch

Plight Engineer

When airplane controls are hyd- - Check
raulically operated, pressure

change with reference to HYDR SY¥YS-

TEMS 3 (ITVJPOCHCTEMH 3) indicator

STBY HYD PUMP H/SYS 3 (HACOCHAA - OFF
CTAHIMA 3 IC) switch

Hydraulic fluid levels with re- - Check
ference to level gages at 200 -

220 kgf/cm2 pregsure as read off

HYDR SYSTEMS 1, 2, 3 (ITUIPOCHCTEMH

1, 2,3) indicators

(cont'd)
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CONDITION (PROCEDURE) REQUIRED ACTION

(3) In starting engines Pilot+

Placing of chocks fore and aft of - Check
airplene wheels before starting

engines

Actuating airplane controls, have - Relieved
hydraulic system pressure

Pressure as read off HYDR SYSTEMS - About 0

1, 2, 3 (THIPOCUCTEMH I, 2, 3)

indicators

Pressure as read off EMERGENCY 200 to 220 kgf/cm?
BRAKING (ABAPMIHOE TOPMOEEHME)

indicator

Red light annunciators HYDR
SYSTEMS 1, 2, 3

Come on

To check functioning of hydraulic system pumps, start the engi-
nes in two alternative versions successively:

Version 1: engines No. 1 > No. 2 => No. 3
Version 2: engines No. 2 <> No. 1 <> Fo. 3

During version 1 of engine starting hydraulic system pressure
should rise as followsa:

in starting engine No. 1 - in hydraulic system 1
in starting engine No. 2 - in hydraulic system 2
in starting engine No. 3 - in hydraulic system 3

If version 2 of engine starting is resorted to, hydraulic sys-
tem pressure should rise as followa:

in starting engine No. 2 - in hydraulic systems 1, 2
in sterting engine No. 1 - not checked

in starting engine No. 3 - in hydraulic system 3
(4) Before taxiing Pilot

Hydraulic system pressure by pres- - 200 - 220 kgf/cm2
sure indicators HYDR SYSTEMS 1, 2,

3 (IWIPOCHCTEMH I, 2, 3) and

EMERGENCY BRAKING (ABAPVUHOE

TOPMOEEHKE )

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

Red light annunciators HYDR SY¥S- -
TEMS 1, 2, 3 (TMIPOCHUCTEMH I, 2, 3)
and EMERGENCY BRAKING (ABAPUIHOE
TOPMOEEHME) indicator

BOOSTER CONTROL 1, 2, 3 (BYCTEFHOE -
YIIPABIEHME I, 2, 3) switches

BOOSTERS (BYCTEPA) amber light -
annuncigtor

Control system operation -

Observe pressure with reference to -
HYDR SYSTEMS 1, 2, 3 (IWIPOCUCTEMH
1, 2, 3) indicators

Flight Engineer

Hydraulic system pressure by HYDR -
SYSTEMS 1, 2, 3 (TTHPOCHCTEMH I, 2,
3) and EMER BRAKE indicators

Red light annunciators PRESSURE -

DROP 1, 2, 3 (IAIEHME JABIEHVA I,
2, 3) and EMER BRAKE (ABAPMIH
TOPMOX)

Refer to fluid level gages:

HYD RESERVOIRS H/SYS 1, 2 -
(TMIPOBAKKA I-2 I'C)

Dead

ON, capped

Extinguished

Check as instructed in

8.7

Yot below 180 kgf/cm®

200 - 220 kgf/cm®

Dead

Press button, level
normal

(cont'd)
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CONDITION (PROCEDURE) REQUIRED ACTION

HYD RESERVOIRS H/SYS 3 - Press button, level
(TUIPOBAKM 3 IC) normal

(5) At holding position Pilot

Hydraulic system pressure by HYDR - 200 - 220 kgf/cm2
SYSTEMS 1, 2, 3 (THIPOCUCTEMH I,

2, 3) and EMERGENCY BRAKING indi-

cators

Red light annunciators HYDR SYSTEMS - OFF
1! 2! 3 (ITU.[POCHCTEMH I, 2, 3) and
EMERGENCY BRAKING

BOOSTER CONTROL (BYCTEPHOE - OF
YIIPABIEHVE)

Flight Engineer
Pressure values as checked with 200 - 220 kgf/cm2
reference to HYDR SYSTEMS 1, 2, 3

(TUIPOCUCTEMH I, 2, 3) and EMER

BRAKE indicators

Red light annunciators PRESSURE - Dead
DROP ([AIEHME JIABIEHMA) 1, 2, 3
and EMER BRAKE (ABAPWIH TOPMOX)

(6) Cruise Pilot

Pressure with reference to HYDR - 200 - 220 kgf/cm®
SYSTEMS 1, 2, 3 (TMIPOCHCTEMH

1, 2, 3) and EMERGENCY BRAKING

indicators

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System

CONDITION (PROCEDURE) REQUIRED ACTION

Red light annunciators HYDR SYS- ~ Dead
TEMS 1, 2, 3 (THIPOCUCTEMH I, 2, 3)

and EMERGENCY BRAKING (ABAPYIHOE
TOPMOEEHME )

Flight Engineer
Pressure with reference to HYDR - 200 - 220 kgf/cm2

SYSTEMS 1, 2, 3 (TWIPOCUCTEMH I, 2,
3) and EMER BRAKE indicators

Red light annunciators PRESSURE - Dead
DROP ([IAIEHME JABIEHWA) 1, 2, 3
I and EMER BRAKE

Refer to fluid level gages:

HYD RESERVOIRS H/SYS 1, 2 - Press button, level
(TUIPOBAKM I-2 IC) normal
HYD RESERVOIRS H/SYS 3 ~ Press button, level
(TWIPOBAKM 3 TC) normal

"1(7) In final approach Pilot

Pressure with reference to HYDR
SYSTEMS 1, 2, 3 (TVJI[POCUCTEMH
1, 2, 3) and EMERGENCY BRAKING
indicators

200 - 220 kgf/cm®

Red light annunciators HYDR SYS- - Dead
TEMS 1, 2, 3 (TWIPOCUCTEMH 1, 2, 3)

and EMERGENCY BRAKING (ABAPHMIHOE
TOPMOKEHVE )

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

Flight Engineer

Pressure with reference to HYDR - 200 - 220 kgf/cm®
SYSTEMS 1, 2, 3 (IMIPOCHUCTEMH

1, 2, 3) and EMERGENCY BRAKING

indicators

Red light annunciators PRESSURE - Dead

DROP 1, 2, 3 and EMER BRAKE

Refer to fluid level gages:

HYD RESERVOIRS H/SYS 1, 2 - Press button, level
(TMIPOBAKH I, 2 IC) normal
HYD RESERVOIR H/SYS 3 - Press button, level
(TUIIPOBAK 3 TC) normal
(cont'd)
15/85
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System

8.4.3. Troubles

TROUBLE CORRECTIVE ACTION

(1) On pilot's instrument
panel and on hydraulic
control panel at
flight engineer's
station:

(a) ILight annunciators|Trouble is indicative of failure of hydraulic system 1.
HYDR SYSTEMS 1
(TMIPOCUCTEMH I), |[F1ight Engimneer
PRESSURE DROP 1
(DAIEHME JABJEHWA |PA-56 SERVO HYDR POWER YAW 1, - OFF
1) illuminate, ROLL 1, PITCH 1 (TWIPOIMTAHUE
pressure by HYD PA-56 KYPC I, KPEH I, TAHTAE I)

SYSTEM 1 (IWIPO-

CHCTEMA I) indica-|Green light annunciator AFCS OFPE- - Extinguishes
tor is below RABLE (MCIIP ABCY)
2
100 kgf/cm Fluid level by HYD RESERVOIRS - Check by depressing
H/SYS 1, 2 (TUIPOBAKM I-2 IC) button

Normal fluid level is indicative of the pump failure. The fluid
level of less than 26 1 indicates that the hydraulic system
is leaky.

Prior to extending landing gear, - Turn on
STBY HYD PUMP H/SYS 2 (HACOCHAA
CTAHIMA 2 I'C) switch

Pilot

Cemmand for emergency extension of - Give to the co-pilot
landing gear

While extending flaps bear in mind that flaps extension time
increases twice as much (up to 36 to 46 s).

During and after extension of the flaps green annunciator FLAFS

S/CH 1 (3AKPHIKM I II/K) may be alight.
Middle and inboard spoilers are not controllable.

During landing run apply emergency brakes and engine reverse
thrust.

Co-pilot

Operate the LANDING GEAR EMERGENCY - Extend LG
EXTENSION (IACCY ABAPW/HHA BHIIVCK)

handle (by the pilot's command)

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System
TROUBLE CORRECTIVE ACTION

(b) Light annunciators
HYD SYSTEMS 2,
PRESSURE DROP 2
alive, pressure
read off HYD SYS-
TEM 2 indicator is
below 100 kgf/cm2

Indicative of failure of hydraulic system 2.
Flight Engineer

PA-56 SERVO HYDR POWER YAW 2, - OFF
ROLL 2, PITCH 2 switches

Green light annunciator AFCS - Goes out
OPERABLE
Fluid level with reference to HYD - Check

RESERVOIRS H/SYS 1, 2 gage by pres-
sing test button

Prior to landing, in case fluid level in hydraulic reservoir is
normal (26 1, minimum):

Have STBY HYD PUMP H/SYS 2 switch - ON

Prior to landing, in case fluid level is below specified level
(less than 26 1):

Have STBY HYD PUMP H/SYS 3 switch - ON
Pilot

If STBY HYD PUMP H/SYS 2 switch has been turmed on before 1and~|
ing, perform normal landing.

In case STBY HYD PUMP H/SYS 3 switch was actuated before land-

ing, during extension of flaps bear in mind that flap extension
time is two times greater (36 - 46 8); during and after exten-

gion of flaps green light annunciator FLAPS S/CH 2 (3AKPHIKUA

I1I O/K) may be alight.

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS ~ Hydraulic System

TROUBLE

CORRECTIVE ACTION

(c) lLight annunciators

HYD SYSTEMS 3,
PRESSURE DROP 3
are alive, pres-
sure read off HYD
SYSTEM 3 indicator
is below

100 kgf/cm®

(d) Iight annunciators

HYDR SYSTEMS 1, 2
and PRESSURE DROP
1, 2 are alive,
pressure vaelues as
read off HYD SYS-
TEM 1, 2 indica-
tors are below

100 kgf/cm?

Nose wheel steering control will be inoperative. Maintain direc-
tion in the course of landing recll by means of rudder and
selective application of LG wheel brakes.

Indicative of failure of hydraulic system 3.
Flight

Engineer

PA-56 SERVO HYDR POWER YAW 3, - QFF
ROLL 3, PITCH 3 switches

Green light annunciators AFCS - Goes out
OPERABLE

Fluid level with reference to HYD
RESERVOIRS H/SYS 3 gage by pres-
ging test button

Check

Prior to landing, in case fluid - ON
level in reservoir is normal (17 1,
minimum), have STBY HYD PUMP H/SYS 3
switch

Prior to landing, in case fluid - ON
level in hydraulic reservoir is

below specified level (less than

17 1), have STBY HYD PUMP H/SYS 2

switch

Indicative of failure of hydraulic systems 1 and 2.

Pilot

Abrupt movement of controls - Avoiad
To nearest airfield - Fly
Manual control of horizontal - Perform

stabilizer and extension of slats

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System

TROUBLE

CORRECTIVE ACTION

Middle and inboard spoilers - Not controllable

Receive report from flight engineer on hydraulic fluid level in
regervoir of hydraulic systems 1, 2.

In case fluid level in reservoir is below normal (26 1) flaps
and nogse LG steering contrel is rendered impossible.

In case fluid level in reservolr is within specified limits,
have standby hydraulic pump H/SYS 2 switches on and bear in
mind that flap extension time is two times greater (36 - 46 sg).

Command to extend landing gear - Give to the co-pilot
uging hydraulic system 3 (Ref.
8.9.2(8))

In landing run by applying emerg- - Brake
ency brakes and engine reverse
thrust

Tc reduce landing run after touch- = Shutdown
down, have engine No. 2

Co-pilot

Operate the hydraulic system 3 - Extend LG
(by the pilot's command)

F1ight Engineer
STBY HYD PUMP H/SYS 3 switch - ON

PA-56 SERVO HYDR POWER YAW 1, 2, 3, - OFF
ROLL 1, 2, 3, PITCH 1, 2, 3

switches

Green light ennunciator AFCS ~ Goes out
OPERABLE )

Fluid level with reference to HYD - Check

RESERVOIRS H/SYS 1, 2, gage by
pressing test button

On hydraulic fluid level in reser- - Inform the pilot
voir of H/SYS 1, 2

(cont'd)
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TROUBLE CORRECTIVE ACTION

(e) Light annunciators
HYDR SYSTEMS 1, 3
and PRESSURE DROP
1, 3 are alive,
pressure values as
read off HYD SYS-
TEM 1, 3 indica-
tors are below
100 kgf/cm®

If fluid level in reservoir is nor- - ON
mal, have STBY HYD PUMP H/SYS 2
switch, prior to landing approach

Trouble is indicative of failure of hydraulic systems 1 and 3.
Pilot

Abrupt movement of controls - Avoid

To nearest airfield - Fly

Middle and inboard spoilers are not controllable.

Command to extend landing gear by - Give to the co-pilot
operating LANDING GEAR EMERGENCY
EXTENSION handle

During extension of flaps bear in mind that flaps extension
time is two times greater in this case (36 - 46 s).

During and after extension of flaps green light annunciator
FLAPS S/CH 1 may be alight.

In landing run by applying emerg- - Brake
ency brakes and engine reverse
thrust

Co-pilot

Operate LANDING GEAR EMERGENCY - Extend LG
EXTENSION handle (by the pilot's
command )

Flight Engineer

STBY HYD PUMP H/SYS 2 switch - ON

PA-56 SERVC HYDR POWER YAW 1, 2, 3, - OFF

ROLL 1, 2, 3, PITCH 1, 2, 3

switches

AFCS OPERABLE green light annun- - Extinguishes
ciator

Fluid level with reference to HYD - Check

RESERVOIRS H/SYS 3 gage by pres-
sing test button

(cont'd)
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TROUBLE : CORRECTIVE ACTION

If fluid level in reservoir of - ON
H/SYS 3 is normal (17 1, minimum),

have STBY HYD PUMP H/SYS 3 switch

before final approach

(f) Light annunciators|Trouble is indicative of failure of hydraulic systems 2 and 3.
HYDR SYSTEMS 2, 3
and PRESSURE DROP |[Pi 1l o t
2, 3 are alive,

pressure values as|To nearest airfield - Fly
read off HYDR SYS-

TEMS 2, 3 indica- |Abrupt movement of controls - Avoid
tors are below

100 kgf/cm2 Report from the flight engineer on - Receive

fluid levels in hydraulic reser-
voirs of hydraulic systems 1, 2
and 3

During extension of flaps take into consideration that flap
extension time is two times greater in this case (36 - 46 s3).

During and after extension of flaps green light annunciator
FLAPS S/CH 2 may be alight.

In case fluid level in reservoir of H/SYS 1, 2 is less than
gpecified and STBY HYD PUMP H/SYS 2 is not engaged, nose LG

steering control will be inoperative.

Hold airplane heading during landing roll by means of rudder
and selective application of LG wheel brakes.

P11ight Engineer

PA-56 SERVO HYDR POWER YAW 1, 2, 3, - OFF
ROLL t, 2, 3, PITCH 1, 2, 3
gwitches
Green light annunciator AFCS - Extinguishes
OPERABLE
(contd)
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OFERATION OF AIRCRAFT SYSTEMS - Hydraulic System

TROUBLE CORRECTIVE ACTION
Fluid level with reference to HYD - éheck
RESERVOIRS H/SYS 1, 2, and H/SYS 3
gages
If fluid level in reservoir of -.0ON

H/SYS 1, 2 is normal (not less than
26 1), prior to landing appreoach,
have STBY HYD PUMP H/SYS 2 switch

In case fluld level in reservoir - ON
of H/SYS 3 is normal (not less than

17 1), prior to landing approach,

have STBY HYD PUMP H/SYS 3 switch

On hydraulic fluid level in reser- - Inform the pilot
voirs and on switching of standby
hydraulic pumps

(2) Pailure of engine P1ilot
No. 1
Flight Engineer

During extension of landing gear:

Pressure values as read off - Drops below 100 kgf/cm2
HYDR SYSTEMS 1 indicator for a while

Iight annunciators HYDR SYSTEMS 1 - May come on for a short
and PRESSURE DROP 1 time period

(3) Failure of engine If engine failure takes place in the course of takeoff run:
No. 2
Flight Engineer

STBY HYD PUMP H/SYS 2 switch - OFF
immediately

If engine failure takes place in flight:

Pilot

CAUTION: EXTEND LANDING GEAR AND FLAPS IN LEVEL FLIGHT.

(cont'd)
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TROUBLE CORRECTIVE ACTION
I During eéxtension of landing gear - May drop momentarily
’ pressure values as read off HYDR below 100 kgf/cm2

SYSTEMS 1 indicator

l Light annunciator HYDR SYSTEMS 1 May come on momentarily

Flight Engineer

Prior to landing approach, have - ON
STBY HYD PUMP H/SYS 2 switch

I During extension of landing gear ~ May drop momentarily
pressure value as read off HYDR below 100 kgf/cm°

I SYSTEMS 1 indicator

| Light annunciator PRESSURE DROP 1 - May drop momentarily

(4) Pailure of engine Plight Engineer
No. 3

Prior to landing, have STBY HYD - ON

PUMP H/SYS 3 switch

(5) Failure of engine Pilot
Nos 1 and 2 in flight
Middle and inboard spoilers are not controllable.

Command to extend landing gear by - Give to the co-pilot
operating LANDING GEAR EMERGENCY
EXTENSION handle

During extension of flaps mind that flaps extension time is two
times greater in this case (36 - 46 3).

CAUTION: EXTEND LANDING GEAR AND FLAPS IN LEVEL FLIGHT.

During extension of landing gear and flaps observe fluid pres-
sure values:

HYDR SYSTEMS 1 indicator - About O

HYDR SYSTEMS 2 indicator - Below 100 kgf/cm® for
a short time period

(cont'd)
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TROUBLE

CORRECTIVE ACTION

(6) Failure of engines
Nos 1 and 3 in flight

Red light annunciators HYD - Come on
SYSTEMS 1, 2

Co-pilot

Operate LANDING GEAR EMERGENCY - Extend LG
EXTENSION handle (by the pilot's
command)

Flight Engineer

STBY HYD PUMP H/SYS 2 switch ~ Switch on

CAUTION: PRIOR TO SWITCHING ON HYDRAULIC PUMP MAKE SURE THE
LOAD OF THE GENERATOR OPERATING ON THE MAIN SYSTEM
DOES NOT EXCEED 110 A.

If the engine failed at approach, then prior to switching
on of hydraulic pump in order to decrease the load on the
generator, switch off:

- general (central and gide)
lighting of compartments;

- power supply to fuel pumps
of tanks Nos 2, 3, 4;

~ radar display.

During extension of flaps and land-
ing gear read off pressure by in-

dicators:
HYD SYSTEM 1 - About zero
HYD SYSTEM 2 - Drops below 100 kgf/cm?
for a while
Red light annunciators PRESSURE - Come on
DROP 1, 2
Pilot

Take into consideration an increase in extension time of flaps
and landing gear, fluid pressure as read off HYD SYSTEM 1 indi-
cator may drop below 100 kgf/cm2 for a short period of time.

Light annunciators HYDR SYSTEMS 1 - May come on momentarily

(cont'd)
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TROUBLE

CORRECTIVE ACTION

(7) Pailure of engines
Nos 2 and 3 in flight

PUMP H/SYS 3 switch

Flight Engineer

Under conditions similar to those - ON
outlined for the case of failure of
engines Nos 1 and 2, have STBY HYD

During extension of flaps and landing gear pressure value read
off HYD SYSTEM 1 indicator may drop below 100 kgf/cm2 for
a short period of time.

Red light annunciator PRESSURE - May come on momentarily
DROP 1

Pilot
CAUTION: EXTEND LANDING GEAR AND FLAPS IN LEVEL FLIGHT.

Take into considergtion an increase in extension time of flaps
and landing gear.

During extension of landing gear and flaps pressure values read
off HYDR SYSTEMS 1 and 2 indicators may drop below 100 kgf/cm2
for a short period of time.

Red light annunciators HYD - May come on for a short
SYSTEMS 1, 2 period of time

P1light Engineer

Under conditions similar to those - ON

outlined for the case of failure of

engines Nos 1 and 2, have STBY HYD

PUMP H/SYS 2 switch

During extension of flaps and landing gear pressure values read
off HYDR SYSTEMS 1 and 2 indicators may drop below 100 kgf/cm2
for a short period of time.

Red light annunciators PRESSURE - May come on for a short
DROP 1, 2 period of time
(cont'd)
jul 29/85
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OPERATION OF AIRCRAFT SYSTEMS - Hydraulic System

8.4.4. Brief Description

(1) Provision is made in the airplane for three independent hydraulic gystems 1, 2
and 3.

(2) Hydraulic fluid preasure'in hydraulic system 1 is maintained by two pumps driven
from engines Nos 1 and 2; that in hydraulic system 2 is kept with the aid of
pump driven from engine No. 2 and of electrically-driven standby hydraulic pump,
that in hydraulic system 3 is maintained by a pump driven from engine No. 3 and
electrically-driven standby hydraulic pump.

The standby hydraulic pumps are alternate hydraulic power sources switched on by
the flight engineer during ground checks of the hydraulic systems, as well as in
flight in case of failure of the main pumps or in case of their insufficient
capacity (if engines fail) by means of switches STBY HYD PUMP H/SYS 2, H/SYS 3
(HACOCHAA CTAHIMA 2 I'C, 3 IC).

If need arises to test hydraulic system 1 on the ground, standby hydraulic pump
of hydraulic system 2 may be actuated for use by means of the H/SYS 2 TO H/SYS 1
(IOIKIY 2 I'C HA I IC) sewitch.

CAUTION: DO NOT OFERATE H/SYS 2 TO H/SYS 1 SWITCH IN FLIGHT.

(3) The operating pressure in the hydraulic system is within 200 - 220 kgf/cme.
Operation of the hydraulic system is monitored by the pilot and flight engineer
with reference to the pressure indicators HYDR SYSTEMS 1, 2, 3 (TWIPOCUCTEMH I,
2, 3) and red light annunciators HYDR SYSTEMS 1, 2, 3 and PRESSURE DROP 1, 2, 3
which come on as soon as fluid pressure drops below 100 kgf/cmz.

(4) Hydraulic system 1 provides for:

Retraction and extension of landing gear (main control).
LG wheel main brakes control.

Flaps control (sub-channel 1).

Middle and inboard spoilers control.

Control of flight spoilers, ailerons, elevator, rudder (channel 1).

Control of hydraulic servos of ailerons, rudder, elevator (channel 1).

(contd)
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Charging of emergency brake hydraulic accumulator.
Braking LG wheels after taking off.
(5) Hydraulic system 2 provides for:
Emergency extension of landing gear.
LG nose wheels steering control.
Flaps control (sub-channel 2).
Control of flight spoilers, ailerons, elevator, rudder (channel 2).
Control of hydraulic servos of ailerons, elevator, rudder (channel 2).
(6) Hydraulic system 3 provides for:
Duplicate emergency extension of landing gear.
Control of flight spoilers, ailerons, elevator, rudder (channel 3).
Control of hydraulic servos of ailerons, glevator, rudder (channel 3).

For the arrangement of the hydraulic system controls in the flight compartment
refer to Figure 8.4.1.

(cont'd)
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OPERATION OF ATIRCRAFT SYSTEMS - Electrical Power Supply

{%7“4!i4’b’ FLIGHT MANUAL

8.6. ELECTRICAL POWER SUPPLY

8.6.1. Operational Limitations

s e Unit of ; ;
Characteristic Tensiive Minimum |[Normal | Maximum
(1) Mein (primary) electrical power supply system
(a) Voltage:
External power source
Generator v 117 119 121
Auxiliary power unit (APU) generator
115/200 VAC, aircraft electrical system v 117 119 121
(b) FPrequency:
External power source
Generator Hz 390 400 A10*
APU generator
115/200 VAC, aircraft electrical system Hz 390 400 410
(¢) Load current:
External power source A >0 - 170
Generator A >0 - 110
Generator with slats anti-icer ON A >0 - 138
APU generator
With air bleed for air conditioning A >0 - 110
With air bleed for engine starting A >0 - 110
In flight A >0 - 138
(2) Secondary electrical power supply systems
(a) Electrical system supplied by:
Transformers v 35 36 39.5
[ITC-250 inverters v 33.5 36 39.5
Rectifiers v 2 28 30
Storage batteries v =20 - 25
Storage battery voltage:
During test before storage battery connection to v 26 - -
the circuit
During test under load v 24 = -
During test in flight v 24 - -
(b) Load current:
Rectifier A 0 - 200
Storage battery (during test) A 80 90 100
Storage battery charging current (during test) A - - 25
(3) Flight duration with storage batteries comnected to min - - 30
the circuit (with fuel pumps inoperative)
* The frequency may increase up to 418 Hz with the APU ON in flight.
(cont'd)
Effectivity: T, K )i 20483 8.6.1
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Characteristic

Unit of
measure

Minimum

Normal | Maximum

(a)

(c)

(4) Iimitations on switching on HC-46 pump units

With one generator (engine) failed and the slats
anti-icers switched on:

In enroute flight it is allowed to switch on
one HC-46 pump unit without limitations.

During approach it is allowed to switch on one
HC-46 pump unit, provided the load of the gene-
rator operating for the main electrical system
shall not exceed 110 A before the pump unit is
switched on. In cage of a higher load the pilot
shall give a command to switch off the central
and side lighting of the cabins fuel pumps of
tanks Nos 2 and 3; at this, fuel will be sup-
plied to the engine only from service tank

No. 1, GROZA-154 weather radar. As soon as the
pump unit is switched on, the flight engineer
shall monitor the generator load to prevent
overloading in excess of 138 A.

(b) With any two generators (engines) failed, the HC-46

pump units connection procedure is the same as in

the case of one failed generator (engine) with

the slats anti-icers switched on (Ref. Item (a)),

but the slats anti-icers in this case are supplied
from the APU generator.

In case of manual disconnection of three genera-
tors from the main electrical system (should the
electrical equipment be on fire, or electrical
smoke be detected) and if necessity to switch on
hydraulic pump units arises, it is allowed to
connect one of the generators to the main elec~
trical system after switching off the emergency
selector switch of the generator connected. As
soon as the pump unit is switched on, the flight
engineer shall monitor the generator load to
prevent overloading in excess of 138 A.

(cont'd)
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8.6.2. Normal Procedures

CONDITION (PROCEDURE)

REQUIRED ACTION

(1) Engine starting
procedure

(a) Initial positions of electrical power supply system controls

Circuit breskers on circuit
breaker panels and in
junction box (JB)

All the load master switches
on the control panels, con-
soles and panel:

Generators 1, 2, 3 selector
switches

APU switch

External power receptacle
(EXT PWR) switch

I0C-125 inverter switch

SYS TO XFMR SELECTION MAN -
AUTO (HOJNKIWYEHME CETEA HA
TP-PH PYYHOE-ABTOMAT) se-

lector switches

OTC-250 IRV No. 1 (OTC-250
% 1) selector switch

ITC-250 INV No. 2 (ITC-250
B 2) selector switch

RECT No. 1 (BY J I) and RECT
No. 2 (BY k 2) selector
switches

Storage batteries Nos 1, 2,
3, 4 switches

SYSTEMS MAN TIE (PYYHOE
COEMMH CETEN) switch

Closed

OFF

Set to the OFF (BHKI)
position

Set to the OFF (BHKINYEHO)

position

Set to the OFF (BHKIDYEHO)

position

Set to the OFF (BHKI)
position

Set to the AUTO (ABTOMAT)
position

Set to the OFF (BHKI)
position

Set to the AUTO (ABTOMAT)
position

Set to the OFF (BHKI)
position

Set to the OFF (BHKIYEHO)
position

Set to the OFF (BHKI) posi-
tion and safeguard

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(®)

EMERGENCY GENERATORS CONNEC-
TION TO INDEPENDENT BUSES 1,
2, 3 (ABAPYMIHOE BKIOYEHVE
TEHEPATOPOB HA ABTOHOMHHE
IMHH 1, 2, 3) selector
switches

- Set to the OFF (BHKIIOYEHO)

position and safeguard

Testing and connection of storage batteries to the circuit

BAT TEST (IIPOBEPKA AKKYM)
gwitech

SYSTEMS MAN TIE (PYYHOE
COEIVH CETE/l) switch

Voltmeter selector switch

Voltage of storage battery
before connecting it to the
circuit

Left circuit ammeter selec-
tor switch and voltmeter se-
lector switch

Fuselage lights selector
switches

Wing lights selector switch

Storage battery No. 1 switch

Storage battery No. 1 vol-
tage (at a load current of
80 to 100 A)

- Open the cap and switch on

- Open the cap and switch on

- Set sequentislly to the
BAT No. 1 (AK % 1), BAT
No. 2 (AK % 2), BAT No. 3
(AK § 3), BAT No. & (AKX
¥ 4) positions

- Check for the voltmeter

readings

- Set to the BAT No. 1 (AK
¥ 1) position

- Set to the EXTEND (BHIIYCK)

and LANDING (IIOCALOTHLIA)

positions

- Set to the TAXI (PYJEEHHID)

position

- Set to position No. 1

- Check for the voltmeter
readings in conformity with

Parg.. Bi6.7.

(cont'd)

Apr 24/84
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CONDITION (PROCEDURE)

REQUIRED ACTION

CAUTION: 1. STORAGE BATTERY TEST TIME AT A CURRENT VALUE OF
80 TO 100 A SHOULD ROT EXCEED 5 SECORDS.

2. IF THE STORAGE BATTERY VOLTAGE IS BELOW 26 V
DURING THE TEST BEFORE CONNECTING THE BATTERY TO
THE CIRCUIT OR BELOW 24 V WHEN TESTED UNDER A
LOAD, REPLACE THE STORAGE BATTERY.

Storage battery No. 2 switch - Set to No. 2 position
Right circuit ammeter selec- - Set to the BAT No. 2 (AK
tor switch and voltmeter se- ¥ 2) position

lector switch

Storage battery No. 1 switch - Set to the OFF (BHKIIYEHO)
position -

Test storage batteries Nos 2, 3 and 4 in the way similar to
that of storage battery No. 1.

Fuselage lights selector - Set to the RETRAC (YLOPXA)

switches and OFF (BHKI) positions

Wing lights selector switch - Set to the OFF (BHKI)
position

SYSTEMS MAN TIE (PYYHOE ~ Set to the OFF (BHKI) posi-

COEIMH CETEl) switch tion and safeguard

BAT TEST ([IPOBEPKA AKKYM) - Set to the OFF (BHKJI) posi-

awitch tion and close with the
cover

Storage batteries Nos 1, 2, - Switch on

3, 4 gwitches

The following light annunciators come on: LEFT SYSTEM FROM
BAT (JEBAA CETH OT AKKYM), RIGHT SYSTEM FROM BAT ([IPABAA
CETH OT AKKYM), LIGHT ON - GENERATOR OUT 1, 2, 3 (JIAMIA TOPAT -
TEHEPATOP HE PABOTAET 1, 2, 3), IFNS BUS SELECT LEFT TO SYS
3, RIGHT TO 5Y5 1 (IOIKIMMEHVE IMH HIIK JIEBAA HA CETL III,
[[PABAAd HA CETH I), L SYS TO YFMR No. 2 (JEBAA CETH HA

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(e)

TP } 2), R SYS TO XFMR No. 1 (IPAB CETH HA TP ¥ I), IITC-250
INV No. 1 INOP (IITC-250 % 1 HE PABOTAET), IITC-250 INV No. 2

TO sYSs (OTC-250 ¥ 2 HA CETB).
Testing I[ITC-250 inverters

OTC-250 INV No. 1 - OFF
(OTC-250 % 1 - BHKI) switch

OTC-250 INV No. 2 - No. 1
(IITC-250 % 2 - ¥ 1) selector

switch

36-VAC electrical system
voltmeter selector switch

ITC-250 INV No. 1 circuit
voltage

[ITC-250 INV No. 1 - OFF
(IITC-250 % 1 - BHKJI) switch

Open the safety guard and
switeh on.

[ITC-250 INV No. 1 INOP
(OTC-250 % 1 HE PABOTAET)

annunciator goes out

Set to No. 1 position

Set to IITC-250 INV AB, BC,
AC positions in turn

Check for the voltmeter
readings as described in
Para. B8.6.1

Set to the OFF (BHKI) posi-
tion and safeguard

Check for the illumination of the IITC-250 INV No. 1 INOP
(IITC-250 % 1 HE PABOTAET) annunciator.

IITC-250 INV No.2 - No.1
(OTC-250 k 2 - % 1) selector
switch

36-VAC electrical system
voltmeter selector switch

IITC-250 INV No.2 (IITC-250
B 2) inverter circuit
voltage

- Set to position No.2

- Move to the IITC-250 INV AB,

BC, AC positions in turn

- Check for the voltmeter

readings and refer to
Para. 8.6.1

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(d)

OTC-250 INV No. 2 MAN - AUTO

(IITC-250 % 2 PYYHOE -
ABTOMAT) selector switch

36-VAC electrical system
voltmeter selector switch

OTC-250 No. 2 circuit voltage

[ITC-250 INV No. 2 MAN -~ AUTO

(OTC-250 & 2 PYYHOE -
ABTOMAT) selector switch

CAUTION: PREVENT STORAGE BATTERIES DISCHARGING. TO RETAIR
THEIR CAPACITY USE THE AC EXTERNAL POWER SOURCE COR
APU GENERATOR AND ATRCRAFT RECTIFIERS FOR CHECKING
THE SYSTEMS AND DURING PROLONGED POWER SUPPLY TO

CONSUMERS.

Switching on AC external power source to the aircraft

electrical system

115/200-V external power
gource cable receptacle

Storage batteries Nos 1, 2,
3, 4 switches

¥

_ Volimeter and frequency

meter selector switch and

volimeter and frequency meter

phasgse selector switch

External power source
voltage and frequency

Set to the MAN (PYYHOE)
position

[ITC-250 INV No. 2 TO SYS
(IITC-250 % 2 HA CETB) an-

nunciator is ON

Set to the IITC-250 INV AB,
BC, AC positions in turn

Check for the voltmeter
readings referring to
Para. 8.6.1

Set to the AUTO (ABTOMAT)
position

Connect to the aircraft

Make certain they are
switched on

Set to the EXT PWR, A, B,
¢ (PAI, A, B, C) positions|

Check for the voltmeter
and frequency meter read-
ings referring to Para.
8.6.1

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

EXT PWR - OFF (PAN -
(BHKIIOIEHO) switch

The following annunciators go out:

- Set to the EXT PWR (PAIN)
position, the external
power source light annun-
ciator comes on

IFNS BUS SELECT LEFT TO SYS 3, RIGHT TO SYS 1 ([IOIKJKHE-
HVE IMH HOK IEBAA HA CETH III, [IPABAA HA CETH I), L SYS
TO XFMR No. 2 (IEB CETb HA TP % 2), R SYS TO XFMR No. 1
(IIPAB CETB HA TP %k I), OTC-250 INV No. 2 TO SYS (IITC-250

¥ 2 HA CETBH)
Voltmeter and frequency
meter selector switch and

volimeter and frequency meter

phase selector switch

115/200- VAC electrical system -

voltage and frequency

RECT No. 1 (BY k1) and
RECT No. 2 (BY % 2) selector
switghes

NOTE: With AC power loads connected, the ILEFT (RIGHT) SYSTEM
FROM BAT annunciators may be flashing momentarily.

- Set to the L sys (JEB CETH),

27~V electrical system
voltmeter selector switch

27-V right and left elect-
rical systems voltage

RECT No. 2 (BY % 2) selector
switch

- Set in turn to the SYS 1 4,

% 1) and RECT No. 2 (BY

- Check for the voltmeter

- Set to the RECT STBY (BY

B, ¢ (CETb I A, B, C)

SYs 2 A, B, C (CETE II A,
B, C)

S¥S 3 A, B, ¢ (CETH III A,
B, C) positions

Check for the voltmeter and
frequency meter readings

Set to the RECT No. 1 (BY

% 2) positions respectively.
The LEFT SYSTEM FROM BAT
(IEBAA CETBH OT AKKYM),

RIGHT SYSTEM FROM BAT
(TIPABAAl CETBH OT AKKYM)

annunciators go out

R 5Ys (IIPAB CETh) posi-

tions in turn

readings

PE3) position. The RECT
STBY RIGHT SYSTEM (BY PE3

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

Right electrical system
ammeter sgelector switch

Standby rectifier load

RECT No. 2 (BY k& 2) selector
switch

RECT No. 1 (BY ¥ I) selector
switch

Left electrical system

ammeter selector switch

Standby rectifier load

36=-VAC electrical system
selector switch

36=VAC electrical system
voltage

OTC-250 INV No. 2 - No. 1
(OTC-250 % 2 — % I) selector
switch and 36-VAC electrical
system voltmeter selector
switch

[IPABAA CETB) ennunciator
lights up

Set to the RECT STBY (EY
PE3) position '

Check for ammeter readings

Set to the RECT No. 2 (BY
% 2) position. The RECT
STBY RIGHT SYSTEM (BY PE3
[IPARAA CETEH) annunciator

goes out

Set to the RECT STBY (BY
PE3) position.

The RECT STBY LEFT SYSTEM
(BY PE3 IEBAA CETH) annun-
ciator lights up

Set to the RECT STBY (BY
PE3) position

Check for the ammeter
readings

Set to the IEFT AB, BC, AC
(JIEBAA AB, BC, AC) and
RIGHT AB, BC, AC ([IPABAA AB
BC, AC) positions

Check for the voltmeter
readings

Set to the IITC-250 INV

No. 2, AB, BC, AC ([ITC-250
% 2, AB, BC, AC) and
OTC-250 INV No. 1, AB, BC,
AC (IOTC-250 % I, AB, BC,
AC) positions in turn

(cont'd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(e)

~ Check for the voltmeter
readings

IITC-250 INV No. 1 and No. 2
electrical systems voltage

CAUTION: TAKEOFF WITH THE "DOMESTIC EQPMT" (BEWT OBOPYL)
SWITCH SET TO ON IS PROHIBITED SINCE THE AUTCMATIC
CIRCUIT CHANGE-OVER SYSTEM DOES NOT OPERATE WITH
THE GENERATORS FAILED. THE SWITCH IS SWITCHED ON
ONLY ON THE GROUND FOR TESTING DOMESTIC EQUIPMENT.

The above checksa being accomplished, the aircraft equipment
is allowed to be prepared for a flight, including the APU
gtarting.

Connecting APU generator to the aircraft electrical system

After the APU is started and gains power:

115/200-VAC electrical - Set to the APU (BCY)

gystem voltmeter and position

frequency meter selector

switch

Ammeter selector switch - Set to the APU (BCY)
position

APU-OFF (BCY-BHKJIOYEHO) - Set to the APU (BCY)

switch position

115/200-VAC electrical ~ Set to A, B, C positions in

system voltmeter and turn

frequency meter phase

gselector switch

APU AC generator voltage - Check for the voltmeter and

and frequency frequency meter readings

(cont'd)
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OPERATION OF AIRCRAPT SYSTEMS - Electrical Power Supply

CONDITION (PROCEDURE)

REQUIRED ACTION

115/200-VAC electrical
system ammeter phase
selector switch

APU generator load

Voltmeter and frequency
meter selector switch and
115/200-VAC electrical
system voltmeter and frequ-
ency meter phase selector
switch

115/200-VAC electrical
system voltage and frequ-
ency

36-VAC electrical system
voltmeter selector switch

36-VAC electrical system
voltage

OTC-250 INV No. 2 - No. 1
(OTC-250 & 2 — % I) selector
switch and 36-VAC electrical
system voltmeter selector
switch

IITC-250 inverters No. 1 and
No. 2 electrical system
voltage

RECT No. 1 (BY & I) and RECT

No. 2 (BY k 2) selector
awitches

Set to A, B, C positions
in turn

Check for the ammeter read-
ings

Set in turn to the posi-
tions:
SYSTEM 1 A, B, C (CETH I
A, B, C), SYSTEM 2 A, B,
¢ (CEThb II A, B, C),
SYSTEM 3 A, B, C (CETH
III A, B, C)

Check for the voltmeter and
frequency meter readings

Set in turn to the posi-
tions:
LEFT AB, BC, AC (IIEBAA
AB, BC, AC)
RIGHT AB, BC, AC ([IPABAA
AB, BC, AC)

Check for the voltmeter
readings

Set in turn to the posi-
tions:
OTC-250 INV Fo. 2 AB, BC,
AC (IITC-250 % 2 AB, BC,
AC)
[OTC-250 INV No. 1 AB, BC,
AC (IITC-250 % I AB, BC,
AC)

Check for the voltmeter
readings

Set to the RECT No. 1 (BY

% I) and RECT Fo.2 (BY & 2)
pogitions (if the APU has

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

CONDITION (PROCEDURE)

REQUIRED ACTION

(2) Prior to taxiing-out
(after engines start-
ing)

(a)

been started from the
storage batteries only)

27-V electrical system - Set to the following posi-
voltmeter selector switch  tions in turn: L SYS (IEB
CETB), R SYS (IIPAB CETBH)

27-V electrical systems - Check for the voltmeter
(left and right) voltage readings

After the electrical systems voltage is checked, the con-
sumers are permitted to be switched on.

Testing/switching on AC primary generators to electrical
system

After all the engines are started and gein idling power:

115/200-VAC electrical - Set in turn to the follow-
system voltmeter and frequ- ing positions of the gene-
ency meter selector switch rator being tested: A, B, C

and voltmeter and frequency
meter phase selector switch

Selector switch of gemera- - Zet to the TEST ([IPOBEPKA)
tor being tested position

Voltage and frequency of -~ Check for the voltmeter and
generator belng tested frequency meter readings

Repeat the above actions for the three generators.

Generator No. 1 selector - Set to the ON (BKJWYEHO)
gwitch posgition.
The LIGHT ON - GENERATOR
0UT (JAMIA TOPUT - IEHEPA-
TOP HE PABOTAET) annuncia-

tor goes out

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

CONDITION (PROCEDURE)

REQUIRED ACTION

Voltmeter and frequency - Set in turn to the SYSTEM 1
meter selector switch and A, B, ¢ (CETB I A, B, C),
voltmeter and frequency INDP BUS LEFT (ABT IMHH

meter phagse selector switch JEB) positions

System 1 and independent ~ Check for the voltmeter and
left buses voltage and frequency meter readings
frequency

Switch on generators No. 2 and No. 3 in a similar way,
but check for the voltage and frequency:

- at switching on generator - In system 2

No. 2
- at switching on generator - In system 3 and independent
No. 3 right buses

After the three generators and the consumers are switched
on:

200/115-VAC electrical - Set in turn to the follow-
gystem ammeter selector ing positions:

switch and ammeter phase GENERATOR 1, A, B, C
gselector switch (TEEEPATOP I, A, B, C)

GENERATOR 2, A, B, C
(TEHEPATOP 2, A, B, C)
GENERATOR 3, 4, B, C
(TEHEPATOP 3, A, B, C)

Generator load - Check for the ammeter
readings

36-VAC electrical system - Set in turn to the follow=-

voltmeter selector switch ing positions:

L SYS, AB, BC, AC
(CETh IEBAd, AB, BC, AC)
R SYS, AB, BC, AC
(CETb IIPABAf, AB, BC, AC)

36-VAC electrical system - Check for the voltmeter
voltage . readings
(cont'd)
Apr 24/84
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OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

CONDITION (PROCEDURE)

REQUIRED ACTION

[ITC-250 INV No. 2 - No. 1 - Set in turn to the follow-
(OITC-R50 % 2 - % I) selec- ing positions:

tor switch and 36-VAC OTC-250 INV No. 2 AB,
electrical system voltmeter BC, AC (ITC-250 k& 2
gelector switch AB, BC, AC),

OTC-250 INV No. 1 AB,
BC, AC (OTC-250 & I
AB, BC, AC)

[OTC-250 inverters No. 1 and - Check for the voltmeter
No. 2 systems voltage readings

After caging the gyro horizons, slaving the BKK-18, CHII-1
compass system and with the AFCS 0.K. (UCIIP ABCY) annuncia-
tor illuminated at a signal applied from the pilot:

36-VAC electrical system ~ Set to the MAN (PYYHOE)
(left or right) SYS TO XFMR position in turn
SELECTION MAN - AUTO (IOJ-

KIMEHVE CETE!l HA TP-PH

PYYHOE-ABTOMAT) selector

switches
Check:

- Illumination of the L SYS TO XFMR No. 2 (JEB CETH HA TP

% 2) (R SYS TO XFMR No. 1 ([IPAB CETh HA TP % I)) annun-
ciator.

~ Serviceability of the mein gyro horizons by the absence
of the GYRO (AI') flags on the face panels of the flight
director indicator [IKII-1 and the difference in readings
on roll and pitch with the readings of the gyro horizon
as well as the serviceability of the course-line compu-
ters.

NOTES: 1. The check time from the standby transformer
should not exceed 10 seconds.

2. In case of malfunction of the gyro horizons
deenergize the airplane, find and eliminate
the trouble.

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

CONDITION (PROCEDURE)

REQUIRED ACTION

36-VAC electrical system
voltmeter selector switch

36-VAC electrical system
(left/right) voltage

36-VAC electrical system
(left/right) SYS TO

XFMR SELECTION MAN-AUTO
(IOIKJOYEHME CETER HA TP-PH
PYYHOE-ABTOMAT) selector
switch

- Set to the L SYS A, B, C

(CETH IEBAA A, B, C)
(R SYS A, B, C (CETH [IPA-
BAA A, B, C)) position

- Check for the voltmeter

readings

- Set to the AUTO (ABTOMAT)

position

Check for going out the L SYS TO XFMR No. 2 (JEB CETH HA
TP %k 2), R SYS TO XFMR No. 1 (IIPAB CETb HA TP k& I)

annunciator.

CAUTTON: SIMULTANEOUS SETTING OF TWO SELECTOR SWITCHES
"SYS TO XFMR SELECTION® ([OJKIKMEHME CETE# HA
TPAHC®OPMATOPH) TO "MAN® (PYYHOE) POSITION IS

PROHIBITED.

RECT No. 1 (BY % I) and
RECT No. 2 (BY % 2) selector
gwitches

27~V electrical system
(left/right) voltmeter
gelector switch

Left (right) electrical
system voltage

Left (right) electirical
system ammeter selector
switch

RECT No. 1 (BY & I)
(RECT No. 2 (BY % 2)) load

- Make certain that they are

in RECT Fo. 1 (BY & I) and
RECT No. 2 (BY % 2) posi-
tions

Set to the L SYS (JEB CETH)
(R sYS (IIPAB CETBH)) posi-
tion

Check for the voltmeter
readings

Set to the RECT No. 1 (BY

% I) (RECT No. 2 (BY % 2))
position

Check for the ammeter
readings

(cont'd)
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FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS -~ Electrical Power Supply

CONDITION (PROCEDURE)

REQUIRED ACTION

(b) Switching off external power supply source and APU generator

With the main generators, rectifiers and storage batteries
connected to the aircraft electrical system:

- Set to the OFF (BHKJUYEHO)

position

EXT PWR - OFF (PAI-
BIKIMEHO) or APU - OFF
(BCY-BHKJIOYEHO) switch

Order to switch off the external power source and discon-
nect it from the aircraft.

(3) At all stages of Operation of the electrical - Check
flight power systems by illumination
of annunciators
AC and DC gystems instrument - Check periodically
readings
The 27-V electrical system voltmeter selector switch should
be in the L SYS (JEB CETBH) (R SYS (IIPAB CETH)) position and
the 115/200-VAC electrical system voltmeter selector
switch - in the SYSTEM I (CETH I) or SYSTEM 3 (CETH III)
position.
Check the AC system voltage and generator load before take-
off, periodically during flight and 15 to 20 minutes before
landing. :
In 30 to 50 minutes of flight check the storage batteries
charging current and voltage:
27-V electrical system ~ Set in turn to the BAT
(left) ammeter selector No. 1 (AKK M I), BAT No. 3
switch (AKX }% 3) positions
Storage batteries No. 1 and - Check for the ammeter
No. 3 charging current readings
27-V electrical system - Set in turn to the BAT
(right) ammeter selector No. 2 (AKK M 2), BAT No. 4
switch (AKX % 4) positions
(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

CONDITION (PROCEDURE) REQUIRED ACTION
Storage batteries No. 2 and -~ Check for the ammeter
No. 4 charging current readings

27-V electrical system volt- - Set to the BAT No. 1 (AKK

meter selector switch k 1) position

Battery No. 1 switch - Switch off

Battery FNo. 1 voltage - Check voltmeter readings
Battery No. 1 switch - Set to the BAT No. 1 (AKK

% 1) position
Check storage batteries Nos 2, 3 and 4 voltage similarly.
(4) Before engine shutdown|Consumers not required - Switch off
EXT PWR (A3POL IT) cable - Connect
receptacle for cooling landing

gear wheels

EXT PWR - OFF (PAN-BHKIIYEHO) - Set to the EXT PWR (PAIN)
gwitch of AC circuits

If .the AC external power source is not available
APU - Start

After the APU gains higher power:

APU - OFF (BCY-BHKIIMEHO) - Set to the APU (BCY) posi-

awitch tion

Generators selector switches - Set to the OFF (BHKI)
position.

The LIGHT ON - GENERATOR
oUT 1, 2, 3 (JAMIA I'OPHT -
TEHEPATOP HE PABOTAET I, 2,
3) generators annunciators
illuminate '

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

CONDITION (PROCEDURE)

REQUIRED ACTION

EXT PWR - OFF (PAII-BHKIIMEHO)

switch

External power source cable
receptacle

With the external power source
not available, the APU - OFF
 (BCY-BHKJIMEHO) switch

0C-125 INV switch

ITC-250 INV No. 1 (IITC-250
% I) switch

Storage batteries Nos 1, 2,
3, 4 switches

After the engines shutdown and all the operations required are
accomplished:

Set to the OFF (BHKIKMEHO)
position

Disconnect

Set to the OFF (BHKIIYEHO)
position

Make sure it is in the ‘OFF
(BHKI) position :

Set to the OFF (BHKI)
position

Switch off

(cont'd)
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OFERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

8.6.3. Troubles

TROUBLE CORRECTIVE ACTION
(1) The LIGHT ON-GENERATOR|Generator load - Check for the ammeter
ouT (JAMIOA T'OPUT - reading

TEHEPATOP HE PABOTAET)
annunciator of one of |[With no load:

the generators illu-

minates Generator selector switch - Set to the TEST (ITPOBEPKA)
position
Generator voltage and = Check for the voltmeter
frequency and frequency meter read-
ings

If the voltage and frequency are within the limits: -

Generator selector switch - Set to the OFF (BHKI) and
then to the ON (BKINYEHO)
positions

If the LIGHT ON - GENERATOR OUT (JAMIA TOPUT - T'EHEPATOP HE
PABOTAET) annunciator did not go out:

Generator selector switch - Set to the OFF (BHKI)
position

115/200~VAC electrical system - Mgke certain that it is

voltage available

NOTE: In case of failure of generator No. 1 and with the AFCS
switches on a momentary motion of the control column is
possible.

If one or two generators (engines) fail, they are sutomatically
disconnected from the aircraft electrical system and the
circuits are switched over to servicesble generators.

In cage of failure of one generator with the alats anti-icer
gwitched on the domestic equipment power supply is automatical-
ly switched off.

{cont'd)
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TROUBLE CORRECTIVE ACTION
(2) Voltage in one of Selector switch of generator - Set to the OFF (BHKI)

115/200-VAC electrical
system is beyond per-
migsible limits

of this system position

Proceed as in the case of failure of one generator.

(3) Two LIGHT ON - GENERA-| Proceed as in the case of failure of one generator.
TOR OUT (JIAMIA TOPUT -
TEHEPATOP HE PABFOTAET)|CAUTION: IN DESCENT AND APPROACH DO NOT SET POWER TO THE ENGINE
annunciators illumi- WHOSE GENERATOR IS OPERATING BELOW 62 % HP COMPRESSOR
nate RPM.
(4) Storage battery charg-|Switch of faulty storage - Set to the OFF (BHKJNYEHO)
ing current is more battery position
than 25 A or battery
voltage is less than
24 V
(5) L SYS T0 XFMR No. 2 36-VAC electrical system (left/ - Check for the voltmeter
(JEB CETb HA TP % 2) |right) voltage readings
(R SYS TO XFMR No. 1
(OPAB CETb HA TP % I))|NOTE: If one of the transformers fails, the 36-VAC system left
annunciator illumi- and right circuits are automatically tied.
nates
If 36-VAC electrical system (left/right) voltage is not avail-
able:
SYS TO XFMR SELECTION LEFT - Set to the MaN (PYYHOE)
(RIGHT) (OOIKIXMEHME CETEA HA position
TP-PH IEB ([IPAB)) system
selector switch
(6) 36-VAC electrical sys-|SYS TO XFMR SELECTION LEFT - Set to the MAN (PYYHOE)
tem (left/right) volt-|(RIGHT) (HOIKIKMEHME CETEM HA position
age is beyond permis- |TP-PH JIEB (IIPAB)) system
sible limits selector switch
(7) OTC-250 INV No. 1 INOP|The OTC-250 No. 1 inverter system is automatically switched
(IITC-250 % I HE PABO- |over to power supply from 36-VAC electrical system (right).
TAET) annunciator il- |Check for the availability of the IITC-250 No. 1 inverter system
luminates voltage.
(cont'd)
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TROUBLE CORRECTIVE ACTION

(8) IOTC-250 INV No. 2 TO

SYS (IITC-250 k% 2 HA
CETH) annunciator
illuminates

(9) RECT STBY LEFT

(RIGHT) SYSTEM (BY
PE3 JEBAA (IIPABAA)
CETH) ennuncietor
illuminates, no left
(right) system amme-
ter load current

IITC-250 FWo. 2 inverter system
voltage

- Check for the voltmeter -
readings

If the voltage is not available:
IOTC-250 INV No. 2 MAN - AUTO

(IITC-250 % 2 PYYHOE - ABTOMAT)

gelector switch

- Set to the MAN (PYUHCE)
position

- Check for the ammeter
readings

Standby rectifier load

NOTE: The standby rectifier is automatically connected instead
of the failed one.

If the RECT STBY (BY PE3) load is not available:

RECT No. 1 (BY % I) (RECT No. 2
(BY M 2)) selector switch

Set to the RECT STBY
(BY PE3) position

(10) LEFT (RIGHT) SYSTEM |27-V system connection switch - Open the safety guard and

FROM BAT (JEBAA switch on
(IIPABAA) CETB OT
AKKYM) annunciator SYSTEMS TIED (CETH COEIMHEHH) - Check
illuminates, RECT annunciator illuminates and
No. 1 (No. 2) (BY % I|LEFT (RIGHT) SYSTEM FROM BAT
(% 2)) snd RECT STBY |(JEBAA (IPABAA) CETH OT AKKYM)
(BY PE3) load current|ennunciator goes out
not available
(11) After the external EXT PWR (PAI) switch - Switch off

power source switch

is switched on the AC|Airplane - De-energize
circuits are de-
energized. The exter-|Trouble - Shoot

nal power source
light annunciator
fails to come on

(cont'd)

161 Jul 29/85

Effectivity: T, K 8.6.21



ld-’b-"M FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

TROUBLE CORRECTIVE ACTION

(12) The LIGHT ON - GENE- |Refer to Para 6.6.2 FLIGHT WITH ALL GENERATORS FAILED
RATOR OUT (JIAMOA TO-
PUT - TEHEPATOP HE
PABOTAET) annuncia-
tors of three genera-
tors become illumina-
ted and the LEPT SYS-
TEM FROM BAT (JEBAA
CETH OT AKKYM), RIGHT
SYSTEM FROM BAT ([IPA-
BAAd CETH OT AKKYM)
annunciators become
illuminated

(contd)
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OPERATION OF ATRCRAFT SYSTEMS - Electrical Power Supply

8.6.4. Brief Description

The following electrical power systems are used in the airplane:
Three-phase, 200/115 VAC, 400 Hz primary generation gystem.
Three-phase, 36 VAC, 400 Hz secondary generation aystem.

27FVDC secondary generation system.
8.6.4.1. Three-Phase, 200/115 VAC, 400 Hz Primary Generation Syestem

The system consists of three generation circuits.

The electrical power sources are:

(1) The main - three generators Nos 1, 2 and 3 installed one on each engine.
(2) The standby - the APU generator.

(3) The emergency - the [I0C-125 static inverter.

The generator regulation, protection and control equipment ensures the automatic
tegting of generators, thelr connection to the circuit, maintaining their parame-
ters within the specified limits, disconnection of unserviceable generation cir-
cuit at different failures with the operation of the LIGHT ON - GENERATOR OUT
(JIAMITA TOPUT - TEHEPATOP HE PABOTAET) annunciator.

The AC generation system is divided into three circuits: circuit 1 is for a port
gide, circuilt 3 1s for a starboard and circuit 2 is for slats anti-icer.

At normal operating conditions generator No. 1 produces power for the left cir-
cuit 1, generator No. 3 supplies power to the right circuit 3. Generator No. 2
gupplies power to circuit 2 to which the slats anti-icer is connected.

In case of failure of generator No. 1 or No. 3 generator No. 2 is automatically
gwitched on instead of a failed one (if the anti-icer has not been switched on).
With the slats anti-icer on, the circuits redundancy is provided by their connec-
tion (circuits 1 and 3). In this case the domestic equipment is automatically
switched off. In case of failure of generator Ne. 2 and with the slats anti-icer
gswitched on, the slats anti-icer circuit 2 is connected to generator Wo. 1, cir-
cuits 1 and 3 are connected and are powered by generator No. 3.

In case of failure of two generators the remaining serviceable generator powers

circuits 1 and 3 and the slats anti-icer is powered (in case of necessity to
switch it on) from the APU generator.

(cont'd)
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OPERATION OF AIRCRAFT SYSTEMS - Electrical Power Supply

The system is provided with independent left and right buses. Any two of the three
generators can be connected to the independent left or right buses at emergency
disconnection of the three generators from the main buses:

Generator No. 1 or No. 2 can be connected to the left buses.
Generator No. 3 or No. 2 can be connected to the right buses.

The AC generation system is provided with the flight-navigation system left and
right buses to reduce the intervals in the flight-navigation system power supply.

At normal operating conditions they are powered from circuit 1 and circuit 3,
regpectively.

In case of trouble in circuit 1 (3) the flight-navigation system left (right)
buses are mutomatically changed over to circuit 3 (1) by means of the Alll-3M bus
tie relay No. 1 (No. 2) and the KOU-62B frequency protection unit No. 1 (No. 2).

The external power source is connected through the external power receptacle.
The AC generation system is controlled and monitored by the flight engineer:
From the electrical power control panel.
From the AFCS monitor panel.
From the warning light panel.

Provision is made in the system for installation of the BKH 115-V unit which is
intended for preventing connection of the faulty external power source as well as
to disconnect it should its electrical parameters be out of the allowable limits.

To control the 115/200-VAC generation system and to monitor its functioning the
fellowing controls are used:

Three selector switches of generators Nos 1, 2 and 3.

Three red annunciators LIGHT ON - GENERATOR OUT 1, 2, 3 (JAMIIA T'OPUT - TEHEPATOP
HE PABOTAET I, 2, 3) indicating disconnection of the generators.

EXT PWR (PAL) switch.
APU switch.

I0C~-125 INV switch.

(contd)
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8.6.4.2.

Voltmeter and frequency meter wafer rotary selector switch.
Voltmeter and frequency meter phase wafer rotary selector switch.
Ammeter wafer rotary selector awitch.

Ammeter phase wafer rotary selector switch.

Two IFNS BUS SELECT LEFT TO SYS 3, RIGHT TO SYS 1. ([IOJKINYEHME [IMH HIE JEBAA HA
CEThb 3, IIPABAA HA CETE I) amber annunciators.

Voltmeter and frequency meter for measuring generators Nos 1, 2, 3, APU, extermnal
power source, circuits 1, 2, 3 voltage and frequency.

Ammeter for measuring generators Nos 1, 2, 3, AFU, external power source current.

Three selector switches (located on the AFCS monitor panel) for emergency swit-
ching on of generators Nos 1, 2, 3 to the independent buses.

EXT PWR green light annunciator
BKH FAILURE amber light ennunciator (on the indicating panel)

Besides, located on the right-side instrument panel is a DOMESTIC EQPMT (BHT
OBOFY]) switch providing switching off automatic circuit change-over interlocking.

Three-Phase, 36 VAC, 400 Hz Secondary Generation System
The electrical power gources are the following:

(1) The main power sources are 200/36 VAC transformers powered by the three-phase,
115/200 VAC, primary generation system.

(2) The emergency electrical power sources are DIC—250.BtEtiC inverters No. 1 and
No. 2.

Under normal operating conditions the left circuit is supplied from transformer
No. 1, the right one is fed from transformer No. 2 which are powered by the left

and right 115/200-VAC circuits.

If one of the transformers fails, the circuit of the failed transformer is con-
nected to the serviceable transformer automatically or manually.

Inverter No. 1 is used for self-contained power supply to the gyro horizon at
normal coperation of the electrical power supply system.

(cont'd)
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The 36-VAC secondary generation system is controlled and monitored from the elect-
rical power control panel (36 VAC SYSTEMS (CETH ~ 36 V)).

For controlling the system and monitoring its operation the following controls are

used:

Voltmeter intended for measuring circuit voltage.

Voltmeter wafer rotary selector switch.

ITC-250 INV No.

2 - No. 1 (IITC-250 % 2 ~ % 1) selector switch used for connecting

the circuits to the voltmeter selector switch.

Two SYS TO XFMR SELECTION MAN - AUTO (OOIKJOYEHME CETE{ HA TP-PH PYYHOE-ABTOMAT)
selector gwitches.

Two L SYS TO XFMR No. 2 (JEB CETb HA TP % 2), R SYS TO XFMR No. 1 (IIPAB CETH HA TP
¥ I) amber annunciators.

[OTC-250 INV No.

[OTC-250 INV No.

IOTC-250 INV No.

OTC-250 INV No.

1 - OFF (IITC-250 ¥ I - BHKJI) switch.
1 INOP (ITC-250 % I HE PABOTAET) amber annunciator.
2 MAW - AUTO (OTC-250 % 2 PYYHOE - ABTOMAT) selector switch.

2 PO SYST (IITC-250 % 2 HA CETE) amber annuncisator.

' 8.6.4.3. 27-VDC Secondary Generation System

The 27-VDC secondary generation system consists of two circuits (systems): the left

and the right.

The electrical power sources are the following:

(1) The main power sources are rectifier No. 1 for the left circuit and No. 2 - for
the right circuit.

(2) The emergency power sources are storage batteries No. 1 and No. 3 for the left
circuit and No. 2 and No. 4 for the right circuit.

The system is provided with a standby rectifier (RECT STBY (BY PE3)) that can be
connected to the left or right circuit automatically or manually instead of the
failed main rectifier. In case of failure of rectifiers No. 1 and No. 2 the
standby rectifier (RECT STBY (BY PE3)) is connected to the left circuit.

During APU start the standby rectifier is automatically connected to the left
and right circuits, which is followed by illumination of the RECT STBY LEFT SYS-
TEM, RECT STBY RIGHT SYSTEM (BY PE3 IEBAA CETb, BY PE3 IIPABAA CETBH) ennunciators.

(cont'd)
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The rectifiers are powered by appropriate buses of the 115/200-VAC primary gene-
ration system. '

A provision is made for automatic (at starting the APU) and manual (if required)
connection of the circuits.

Each circuit is provided with main buses powered both by the rectifiers and storage
batteries, and switched-off buses which are energized only when the rectifiers are
operating. In case of emergency disconnection of the three generators powered from
the AC main buses a provision is made for supplying electrical power to standby
rectifier from the independent left-side buses. In this case standby rectifier sup-
plies power to the DC circult main buses. The circults must be connected manually.

The system is controlled and monitored from the electrical power control panel
(27 VvDC SYSTEMS (CETM = 27 B)).

To control the aystem and monitor its functioning the following controls are used:

Voltmeter used for measuring left, right circuits, BAT No. 1 (AKX % 1), BAT No. 2
(AK % 2), BAT No. 3 (AK % 3), BAT No. 4 (4K k 4) voltage.

Voltmeter wafer rotary selector switch.

Ieft circuit ammeter.

Wafer rotary selector switch used for measuring rectifier RECT No.- 1 (BY %k I),
standby rectifier RECT STBY (BY PE3), BAT No. 1 (AK M 1), BAT No. 3 (AKX & 3)
currents.

Right cirbuit ammeter.

Wafer rotary selector switch designed for measuring rectifier RECT No. 2

(BY % 2), standby rectifier RECT STBY (BY PE3), BAT No. 2 (AK W 2), BAT

No. 4 (AK ¥ 4) current. ‘

Circuit connection switch.

SYSTEMS TIED (CETH COEIMHEHH) smber annunciator.

Two RECT No. 1 - RECT STBY (BY ¥ I - BY PE3) and RECT Fo. 2 - RECT STBY
(BY % 2 - BY PE3) selector switches.

Two RECT STBY IEFT SYSTEM (BY PE3 JEBAfl CETH) and RECT STBY RIGHT SYSTEM (BY PE3
[IPABAAI CETH) amber annunciators.

(cont'd)
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Storage batteries Nos 1, 2, 3, 4 switches.

Two LEFT SYSTEM FROM BAT (JEBAA CETBH OT AKKYM), RIGHT SYSTEM FROM BAT (IIPABAA
CETH OT AKKYM) red annunciators.

Ground BAT TEST ([[POBEPKA AKKYM) switch (on the right-side instrument panel
above the right CB panel).

A provision is made for heating the storage batteries on the ground. The storage
batteries heating switch is in the access door near the external power receptacle.

— 000 ——
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8.7. AIRCRAFT CONTROL N
8.7.1. Operational limitations are not specified.

8.7.2. Normal Procedures

CONDITION (PROCEDURE) REQUIRED ACTION

(1) During external in- PFPlight Engineer
spection of the air-
plane Control surface actuators - Check

are not leaky

(2) During internal in- Pilot
gpection of the air-
plane lieke sure that:
ATLERCNS and RUDDER TRIMMING -~ In the neutral position

(TPIMMMPOBAHME JJEPOHH M PYIL
HAMPABI) changeover switches

EMER TRIM (ABAP TPVMMM) change- - Capped
over gwitch

Latched in the neutral

MID SPOTLER (MHTEPLENT CPEINIL)

control handle position
(3) Prior to engine Co-pilot
starting )
ANNUNCTIATOR LAMP TEST (IIPOBEPKA ~ Depress and release

JAMII TABJO) button
All the light annunciators shall illuminate and then extinguish
Pilot

lake sure that:

ROLL NEUTRAL (HE{UTPAI KPEH), YAW - Illuminated
NWEUTRAL (HEATPAI KYPC), PITCH

NEUTRAL (HE{TPAI TAHTAE) green

light annunciators

MIDDLE (CPEIH), INNER (BHYTP) - Yot illuminated
amber light annunciators

(cont'd)
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CONDITION (PROCEDURE) REQUIRED ACTION

Pilot

Co-pilot

Pedals (use the RUD PEDAL ADJUST - Adjust
(PETYIMPOBKA IEIAIER) changeover
switch)
(4) Before taxiing Pilot
Check for hydraulic system pres- - 200 to 220 kgf/cm2
sure
BOOSTER CONTROL 1, 2, 3 (BEVCTEPHOE - Switch ON and safeguard
YIPABIEHME I, 2, 3) switches with the cap

Check to see that the BOOSTERS (BYCTEPA) light annunciator

extinguishes

RUD & EL ENROUTE FEEL (IIOJETHHH - Set to AUTO (ABTOMAT)
SATPYEATEIL PH # PB) changeover position and safeguard
switech with the cap

EL T.0. LAND (B3IET IIOC FB), RUD - Illuminated

T7.0. LAND (BBJET IOC PH) amber

light annuncigtors

Control column - Deflect as far as it
will go and return to
the initial position

Check the elevator deflection angle against the position indi-
cator.

With the control column shifted to the extreme nose-up position
the indicator pointer shall show at least 23°, or 18° if the
control column is set to the extreme nose-down position.

NOTE: The elevator extreme positions can be checked with the

elevator enroute load feel mechanlism disengaged and the
LONG CONTR,(HPOﬂDHBHAH YIIPABIIAEMOCTE) signal disconmected.

(cont'd)
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CONDITION (PROCEDURE) REQUIRED ACTION

YAW NEUTRAL (HEHTPAI KYPC) green - Illuminated
light annunciator

Right pedal - Deflect forward

In this case the foot effort increases with the pedal deflectioﬁ

Right pedal - Return to the neutral
position and remove foot

from pedal

RUDDER TRIMMING (TPMMIPOBAHHE - To the RIGHT (IIPAB)
PYIb HAPABI) changeover switch position

In this case the right pedal shall deflect forward

RUDDER TRIMMING (TPUMMIPOBAHUE - To the LEFT (IEB)
PYIH HAIPABI) changeover awitch position

In this case the left pedal shall deflect forward

RUDDER TRIMMING (TPYMMHPOBAHUE - To the RIGHT (IIPAB)

PYIIL HAIIPABI) changeover switch position till the YAW
NEUTRAL (HERTPAI KYPC)
green light annunciator

illuminates
ROLL NEUTRAL (HE[TPAI KPEH) green - Illuminated
light annunciator
Control wheel _ - Turn to the left and

right alternatively
See to it that the efforts rise

ATLERONS TRIMMING (TPVMMIIPOBAHME - To the RIGHT (IIPAB)
3JEPOHH) changeover switch position

In this case the control wheel shall turn rightward from the
neutral position

(contd)
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CONDITION (PROCEDURE)

REQUIRED ACTION

(5) After takeoff

(6) At all stages of

ATLERONS TRIMMING (TPUMMIIPOBAHUE - To the LEFT (JEB)
DIEPOHH) changeover switch position

In this case the control wheel shall turn leftward

ATLERONS TRIMMING (TFYMMIIPOBAHVE - To the RIGHT position

JJEPOHH) changeover switch till the ROLL NZUTRAL
(HEATPAJL KPEH) green
light annunciator illu-
minates

NOTE: The test time of elevator deflection angles and trimming

mechanisms operation is from 2 to 3 s.
Co-pilot

Make sure that the enroute load feel mechanisms are engaged
after the flaps retraction, by referring to the LL T.0. LAND
(B3JET I[I0OC PB) and RUD T.0. IAND (B3IET IOC PH) green light
annunciators, which shall extinguish

If not so, RUD & EL ENROUTE FEEL - Set to the ENROUTE
(IIOJETHHII RATPYEATEIL PH u PB) (IIOJIET) position

changeover switch

Pilot and co=-pillot

flight

At flight condition variations, reduce the force applied to the

control column, wheel and pedals down to zero values.

Admissible characteristics of longitudinal control are ensured

only when the force is removed from the control columns by trim-

ming the elevator under all conditions of straight flight,

at transition from one flight condition to any other and at

extension (retraction) of the high-lift devices.

CAUTION: INCORRECT ELEVATOR TRIMIMING MAY CAUSE CONSIDERABLL
FORCES TO APPEAR IN THE LONGITUDINAL CONTROL CHANNEL
DUE TO THE ENGAGEMENT OF THE EWROUTE LOAD FEEL MECHA-
NISM, OR CONSIDERABLE OVERLOADS DUE TO DEFLECTION OF
THE CONTROL WHEEL WITH LITTLE EFFORTS. FOR QUICK SPLLD
AND ALTITUDE LOSS USE (EXTEND) THE MIDDLE SPOILERS.

(cont'd)
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CONDITION (PROCEDURE) REQUIRED ACTION

(7) During approach Co-pilot
With the flaps extended, make sure the enroute load feel mecha-
nisms are disengaged (by illumination of the EL T.0. LAND and
RUD T.0. LAND green light anmunciators)
If not so, RUD & EL ENROUTE FEEL - TAKEOFF-LAND (B3IET
changeover switch TOOCAIKA)

(8) During landing Pilot
At the end of landing run - Retract the spoilers

(cont'd)
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8.7.3. Troubles
TROUBLE CORRECTIVE ACTION
(1) Airplane drift from Change over to elevator emergency trimming using EMER TRIM
initial flight condi- |(ABAP TPVMM) changeover switch. With the switch set either to
tion, change of cont- |the NOSE DWN (IMKIP) or NOSE UP (KABP) position, elevator
rol column forces and |trimming is changed over from the ELEV TRIM buttons to the
impossibility to EMER TRIM changeover switch
relieve them by de-
‘pressing the ELEV TRIM
(TPMMIIP PB) buttons
(2) Airplane drift from It is indicative of the total failure of the elevator trimming
initial flight condi- |system.
tion, change of cont-
rol column forces and |For crew actions refer to 5.6
impossibility to
relieve them by de-
pressing the ELEV TRIM
buttons and the EMER
TRIM changeover switch
(3) With the flaps retrac-|It is indicative of a failure to engage the enroute load feel
ted, the EL T.0. LAND [mechanism of the elevator or rudder
(B3IET IOC PB) or RUD
T.0. LAND (B3IET IIOC |Cap of the RUD & EL ENROUTE FEEL - Open
PH) green light annun- |(IOJETHH{ SATPYEATEIb PH z FB)
cilator illuminates or |changeover switch
flashes for more than
30 s RUD & EL ENROUTE FEEL change- - Set to the ENROUTE
over switch (IOJET) position
EL T.0. LAND (B3IET IIOC PB) and RUD T.0. LAND (B3IET IIOC PH)
light annunciators start flashing.
In 30 8 they shall extinguish.
If not so, proceed as instructed under 5.8
During landing approach, simultane- - Set to the TAKEOFF-LAND
ously with extension of flaps, the (B3JET OOCAIKA)
RUD & EL ENROUTE FEEL changeover position
awitch ’
{cont'd)
8.7.6 401 2Hen Effectivity: T, K
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TROUBLE

CORRECTIVE ACTION

(4) With the flaps extend-

(5)

(6)

(7)

ed, the EL T.0. IAND
or RUD T.0. LAND
green light annuncia-
tor illuminates or
flashes for more than
30 s

The control column
requires increased
efforts to deflect

With the RUDDER TRIM-
MING (TPVMMIPOBAHME
PYIL HAIIPABI) change-
over switch depressed,
the forces fail to be
removed (the pedals
are not trimmed)

The pedels move spon-
taneously. With the
RUDDER TRIMMING
changeover switch de-
pressed, the pedals

The EL T.0. LAND and RUD T.O0. LAND annunciators start flashing
and glow steadily in 30 s. If not so, proceed as instructed
under 5.8

It is indicative of a failure to disengage the enroute load
feel mechaniam of the elevator or rudder

RUD & EL ENROUTE FEEL changeover
switch cap

- Open

RUD & EL ENRCUTE FEEL changeover
switch

- Set to the TAKEOFF-LAND
position

After the enroute load feel mechanisms are disengaged, the EL
T.0. LAND and RUD T.0. LAND annunciators shall illuminate.

If the annunciators fail to illuminate, proceed as instructed
under 5.6

It is indicative of increased forces appearing in the pitch
control channel. If the cause of the increased control forces
is unknown, disengage the elevator and rudder enroute load feel
mechanisms. Fly the airplane carefully, avoiding sharp motions
of the control column, as instructed under 5.6.

Avoid excessive acceleration and roll angles.

Land the airplane on the nearest airfield
It is indicative of a failure of the rudder trimming system.

Fly the airplane as instructed under 5.7

It is indicative of a failure of the rudder trimming system.

Fly the airplane as instructed under 5.7

(cont'd)
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TROUBLE

CORRECTIVE ACTION

(8)

(9

(10)

(11)

(12)

fail to return to the
required position

With the AILBERONS
TRIMMING (TPVMMIAPOBA-
HIE 3IEPOHH) change-
over switch depres-
sed, the control
wheel force is not
removed (the wheel
does not move)

The control wheel
moves inadvertently.
With the AILERONS
TRIMMING (TPVMMIIPOBA-
HUE SJEPOHH) change-
over switch depres-
sed, the control
wheel fails to return
to the required posi-
tion

The middle spoilers
fail to be retracted
by the control handle

The MIDDLE (CPEIH)
amber light annuncia-
tors are illumingted
on the pilots' centre
instrument panel

The MIDDLE amber
light annunciators do
not illuminate after
the airplane touched
down the runway and

It is indicative

Fly the airplane

It is indicative

Fly the airplane

gystem.

locked.

position O.

under 5.9
of the middle spoilers

handle

MID SPOILER (VHTEPLENT CPEIFI)

of a failure of the ailerons trimming system.

as instructed under 5.7

of a failure of the ailerons trimming system.

as instructed under 5.7

It is indicative of a failure of the middle spoiler control

Fly the airplane as instructed under 5.9

It is indicative of a failure of the middle spoilers toc be

Check the control handle of the middle spoilers for setting to
If after the handle has been set true, the light
annunciators are still illuminated, proceed as instructed

It is indicative of a failure of the automatic extension system

- Set to position 45

(cont'd)
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TRQUBLE

CORRECTIVE ACTION

the main 1G got com-
pressed

(13) The MID SPOILER
(MHTEPLENT CPEIHML)
handle slowly moves
towards 0°

(14) Spoilers retraction
or extension causes
the airplane to roll

It is indicative of a pressure drop in hydraulic system FNo. 1.
with the middle spoilers extended.

When it is necessary to retract the middle spoilers quicker,
ghift the handle for retraction

It is indicative of increased middle spoiler control forces in
one wing.

If the airplane rolls when the middle spoilers are being exten-
ded, retract the spoilers.

If the airplane rolls during middle spoilers retraction coun-
teract the rolling moment by deflecting the ailerons

(cont'd)

Effectivity: T, K

Jul 29/85 -
801-9




{%7"5&4A4 FLIGHT MANUAL

OPERATION OF AIRCRAFT SYSTEMS - Aircraft Control

8.7.4. Brief Description

8. 7- 4- O-

8.7.4.1.

General

The aircraft control is effected by the control levers (columns, wheels and
pedals) through rigid mechanical linkage and by the automatic flight control
system (ABCY) through the control surface actuators which operate from three
independent hydraulic systems.

Hydraulic power is applied to the actuators from hydraulic systems Nos 1, 2, 3 by
means of three BOOSTER CONTROL 1, 2, 3 (EYCTEPHOE VIPABIEHNE I, 2, 3) switches
arranged on the pilots' centre pedestal (Ref. Fig. 8.7.1).

When switched on, the BOOSTER CONTROL 1, 2, 3 switches are capped. If the switches
are uncapped, the BOOSTER (BYCTEPA) 1light annunciator and the NOT READY FOR T.O.
(K B3IETY HE I'OTOB) red light annunciator are illuminated.

Elevator Control

The elevator control is effected by two three-chamber actuators (one actuator for
each elevator half).

Included in the elevator control system are two spring load feel mechanisms,
namely: the takeoff-landing one (engaged permanently) and enroute one (engaged
in flight).

The takeoff-landing feel mechanism loads the control columns, while the enroute
feel mechanism limits the elevator deflection in flight by applying an additional
load to the control columns. '

The enroute feel mechanism can be engaged and disengaged both automatically and
manually. Normal is the automatic engagement/disengagement mode. The mode of ope=-
ration of the feel mechanism is selected by means of the RUD & EL ENROUTE FEEL
(IOIETHHA 3ATPYEATEIL PH ® PB) changeover switch arranged on the glare shield of
the pilots' centre instrument panel (Ref. Fig. 8.7.1). The gwitch has three posi-
tions, namely: ENROUTE (HOIET), AUTO (ABTOMAT) and TAKEOFF-LAND (B3IET IIOCAIKA)
When the changeover switch is set to the AUTO position, the enroute feel mechanism
is controlled automatically, i.e. it is engaged at flap retraction and disengaged
at flap extension.

The enroute feel mechanism is engaged with the changeover switch set to the ENROUTE

(IOJIET) position, and disengaged with the switch set to the TAKEOFP-LAND position
irrespective of the flaps position.

(cont'd)
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8.T7.4.2.

The EL T.0. LAND (B3IET [I0C PB) green light annunciator is provided on the pilots'
centre instrument panel so as to indicate a load feel condition of the control
column., It is illuminated when the enroute feel mechaniem is disengaged and
flashes during coperation of the engagement mechanism. Before takeoff set the RUD
& EL ENROUTE FEEL changeover swiich to the AUTO (ABTOMAT) position.

The forces of the elevgtor takeoff-landing and enroute feel mechaniasms are trimmed
simultaneously by one electric actuator which is controlled in three modes:

Automatic mode effected by the AFCS system when the system automatic modes of
operation are engaged

Manual mode effected by the ELEV TRIM (TPMMMUP PB) buttons arranged on the
pilot's and co-pilot's control wheels

Emergency mode effected by the EMER TRIM (ABAP TPHMM) pressure switch pro-
vided on the pilots' centre control pedestal (Ref. Fig. 8.7.1).

The trimming actuator has two channels.

Emergency control is resorted to when the manual control fails (when the ELEV TRIM
button sticks in one of its positions). When the emergency trimming switch is
pressed to the NOSE DWN (IMKMP) or NOSE UP (KAEP) position, the trimming control
is changed over from the ELEV TRIM buttons to the emergency trimming control
switch. The reverse changeover to the control by the ELEV TRIM buttons 1s effected
(on the ground after the airplane has landed) by opening and closing the ELEV EMER
TRIM (TPVMMVPOBAHVE PB ABAPMAH) circuit breaker. The elevator deflection angles

range from -25° + 1° to +20° + 1°.

The elevator deflection angles are checked against the combined elevator-and-hori-
zontal stabilizer position indicator which is provided on the pilots' cemtre in-
strument panel (Ref. Fig. 8.7.1). The neutral position of the trimming mechaniam
is indicated by the illumination of the PITCH NEUTRAL (HEITPAJI TAHTAE) green light
annunciator on the pilots' centre instrument panel (Ref. Fig. 8.7.1).

Rudder Control
The rudder control is effected by & three-chamber actuator. Included in the rudder
control system are two spring load feel mechanisms, namely: the takeoff-landing

feel mechanism (engaged permanently) and the enroute one (engaged in flight).

The takeoff-landing feel mechanism loads the pedals and the enroute ome limits the
rudder delfection in flight by applying an additional load to the pedals.

The enroute feel mechanism can be engaged and disengaged both automatically and
manually. Unlike the control of the elevator enroute feel mechaniasm, the control

(cont'd)
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8.7.4.3.

of the rudder enroute feel mechanism depends on the compression of the left MLG
strut. When the RUD & EL ENROUTE FEEL (HOJETHH/I BATPYEATEIL PH m FPB) changeover
switch is set to the AUTO (ABTOMAT) position, the rudder enroute feel mechanism
gets engaged automatically when the left shock strut compression is relieved and
the flaps are retracted, and the mechanism gets disengaged when the left MLG
strut is compressed, or the flaps are being extended.

A load feel condition of the pedals is indicated by the RUD T.0. LAND (B3JET [I0C
PH) green light annunciator which is provided on the pilots' centre instrument
panel (Ref. Fig. 8.7.1). It illuminates when the rudder enroute feel mechanism is
disengaged and flashes during operation of the engagement mechanism. The forces of
the takeoff-landing feel mechanism are trimmed by an electric actuator which is
controlled with the help of the RUDDER TRIMMING (TPVMMIPOBAHUE PYIb HAITPABI)
changeover switch located on the glare shield of the pilots' centre instrument
panel (Ref. Fig. 8.7.1).

The neutral position of the trimming mechanism is indicated by the illumination of
the YAW NEUTRAL (HEUTPAI KYPC) green light annunciator provided on the pilots'
center instrument panel.

When on the ground, the rudder is locked with the locking mechanism MC which locks
the rudder in the neutral position when no pressure is present in all the three
hydraulic systems, and unlocks the rudder when a hydraulic fluid pressure is ap-
plied to the rudder actuator from any of the three hydraulic systems.

The pedals adjustment for long-and-short leg positions is effected by the RUD
PEDAL ADJUST (PETYJIIPOBKA IEIAJER) changeover switches provided on the left-and-
right-side consoles.

Aileron Control

The ailerons are controlled by two three-chamber actuators (one actuator for each
aileron).

A spring load feel mechanism with trimming actuator is permanently engaged in the
aileron control system so as to create control wheel forces. The trimming actuator
of the aileron feel mechanism is controlled by the ATLERONS TRIMMING (TPMMUPOBA-
HE SIEPOHH) changeover switch (Ref. Fig. 8.7.1) which is installed on the glare
shield of the pilots' centre instrument panel. The neutral position of the trim-
ming actuator is indicated by the illumination of the ROLL NEUTRAL (HEHTPAI KPEH)
green light annunciator located on the centre instrument panel.

Flight spoilers (left and right) are used to contribute to the effectiveness of

the lateral control. Each flight spoiler is controlled by three single-chamber
actuators which operate independently from hydraulic systems Nos 1, 2, 3.

(cont'd)
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The actuators are driven by the ailerons through the mechanical linkage. The
flight spoilers (left and right) can be deflected upward through an angle of up to
45° + 2° depending on the deflection angle of the respective aileron which ranges
from 1.5° + 15" to 20° + 1°.

8.7.4.4. Middle Spoiler Control
The control of the middle spoilers can be effected:

Manually by the pilot, with the help of the MID SPOILER (VHTEPLENT CPEIHMI)
handle which is connected to the input levers of the actuators with cables and
push-pull rods (over a small section).

Automatically (extension) at compression of both MLG shock struts provided the
throttle control levers are set to the IDLE (MAJHII I'A3) position and airplane
gpeed exceeds 100 km/h, or by switching-on the thrust reversers of engines
Nos 1 and 3.

A signal for automatic extension of the middle sgpoilers is fed to the electro-
hydraulic actuator (3IM) which develops a force and deflects the entire control
linkage along with the control handle, thereby extending the middle spoilers. When
the alrplane speed drops to 100 km/h and the thrust reverser is switched off, the
electric signal is removed, the IIM stops developing a force but holds the middle
spoilers in the extended position. The middle spoilers are extended only automa-
tically and retracted only manually.

In addition to the automatic spoiler extension the 3IM ensures:

Switching ON/OFF of the hydraulic power supply of the middle spoiler actuators
at manual control and switching ON of the hydraulic power supply when one of
the spoiler sections is unlocked.

Locking of the middle spoiler conirol system in the retracted position after
the handle is set fto position 0.

Unlocking the middle spoiler control system in the retracted position and switch-
ing-ON the hydraulic power supply of the spoiler actuators are effected by depres-
sing the button provided in the head of the middle spoiler control handle. Unlock-
ing and switching-ON the hydraulic power supply of the spoiler actuators are pos-
sible even without depressing the button. To this end, the sgpoiler control handle
should be shifted from the retracted position towards extension by approximately
30°, however, in this case an increased force of up to 25 kgf has to be overcome.
The middle spoiler deflection angles are checked against the scale arranged near
the control handle.

The maximum deflectlion angle of the middle spoilers is 45° + 2°.

(cont'd)
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8.7.4.5.

Unlocking of even one of the middle spoiler sections is indicated by the illumina-
tion of the amber light annunciators arranged on the pilots' center instrument
panel.

Inner Spoiler Control

The inner spoiler control (extension and retraction) is of an electrohydraulic type
effected only automatically.

The inner spoilers extend automatically when both shock struts of the main landing
gear are compressed, the throttle control levers are set to the IDLE (HAJHﬁ TAB)
position and airplane speed exceeds 100 km/h, or when the thrust reversers of
engines Nos 1 and 3 are switched on.

The signal for automatic extension of the inner spoilers is fed to the hydraulic
valve feeding pressure into respective chambers of the hydraulic cylinders that
extend the inner sgpoilers.

When the speed drops below 100 km/h and the engine thrust reversers are switched
off, the circuits, feeding the electrical signal to the hydraulic valve, are
switched-over and the valve supplies hydraulic pressure into other chambers of the
hydraulic cylinders, and the inner spoilers are automatically retracted.

The maximum deflection angle of the inmer spoilers is 50° + 2°.

In the retracted position the spoilers are locked mechanically by the locks provid-
ed on the hydrsulic cylinder rods; the open position of the locks is indicated by
the illumination of two amber light annunciators INNER (BHYTP) arranged on the
pilots' center instrument panel. At the same time the NOT READY FOR T.0. (K B3IETY
HE IOTOB) red light annunciator illuminates.

(cont'd)
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