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Ala

ac
ALF
APU
ARINC
ATP

BITE
Btu/lb

]

cm®
COR(R)
CTA
cw

dc
DP(AP)

LIST OF ABBREVATIONS/ACRONYMS

Ampere

Alternating Current

Aft Looking Forward

Auxthary Power Unit

Aeronautrcal Radio Incorporated (Inc.)
Acceptance Test Procedure

Built-In-Test Equipment
British Thermal Unit Per Pounds

Centigrade

Cubic Centimeters

Corrected

Current Transformer Assembly
Clockwise

Direct Current

Delta (Differential) Pressure

31-15671

Honeywell



ECU
ECS
EGT
EICAS
eng
EXC

F
FCU
FD
FLHV
FLT

GCU
GPM/gpm

HP/hp
Hz

LIST OF ABBREVATIONS/ACRONYMS (CONT)

Electronic Control Unit
Environmental Control System
Exhaust Gas Temperature

Engine Indication and Crew Alerting System

Engine
Excess

Fahrenheit

Fuel Control Unit
Fairchild Dornier

Fuel Lower Heat Value
Flight

Generator Control Unit
Gallons Per Minute

Horsepower
Hertz

31-15671
i

Honeywell



K/k
kw

IGN
in-b
inH20
inHg
in/min
infsec
ITRAC

Ib/hr
Ib/min
Ib/sec
LCV
LRU

LIST OF ABBREVATIONS/ACRONYMS (Cont)

Thousand
Kilowatts

Ignition

Inch - Pounds

Inches of Water

Inches of Mercury

Inches Per Minute

Inches Per Second

Internal Trouble Reporting and Correction

Pounds Per Hour
Pounds Per Minute
Pounds Per Second
Load Control Valve
Line Replaceable Unit

31-15671
iv

Honeywell



MES

PB
PC
Pcell
psi
psia
psid
psig
POS
P/N
ppm
PS
PS8
PT
P2

LIST OF ABBREVATIONS/ACRONYMS (Cont)

Main Engine Start
Speed

Bleed Pressure

Personal Computer

Test Cell Pressure

Pound(s) Per Square Inch

Pound(s) Per Square Inch, Absolute
Pound(s) Per Square Inch, Differential
Pound(s) Per Square Inch, Gage
Position

Part Number

Pound(s) Per Minute

Static Pressure

Lab Tailpipe Static Pressure

Total Pressure

Inlet Pressure

31-15671
v

Honeywell



RPM/rpm
RTL

scv

sSD
SHP/shp
S/N

B
TDC
TEMP
TICA

T2
T5

WB
WF

LIST OF ABBREVATIONS/ACRONYMS (Cont)

Revolutions Per Minute
Ready to Load

Surge Control Valve
Shutdown

Shaft Horsepower
Sernal Number

Bleed Temperature

Top Dead Center

Temperature

Test Instruction Change Authorization
Total Temperature

Inlet Temperature

Turbine Exhaust Temperature

Volt(s)

Bleed Flow
Fuel Flow

31-15671
vi

Honeywell



767 AUXILIARY POWER SYSTEM

v APU BATTERY
CHAAGER

—————,

&

Honeywell

31-15671
1-1



757 AUXILIARY POWER SYSTEM

me
N

APU CONTROL PANEL {P§)

Honeywell

31-15671
1-2



APU INSTALLATION (757 SHOWN - 767 SIMILAR)

AFT BODY ACCESS COMPARTMENT
COOLING AIR

DOOR {LH S1DB) HLY EXGAUST PORT

G9516-4 HDOOR}

Honeywell
31-15671
1-3



APU AIR INLET DOOR AND ACTUATOR (767)

G9516-5

Honeywell

31-15671
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APU AIR INLET DOOR OPERATION (767)

28V K APU
BAT BUS

[

¢ ‘DOOR OPEN'

7 SIGNALTO
APUC

B

BA7 APU INLET
DOQR OPEN ALY
P48}

T

]
OPEN

3508 APV INLET
DOCR OPEN SW

(EEEC)

R e
c1385
APU INLET GOOR ACTUATOR I —
AFTEQUIP CENTER €58 DOOR FULL CLOSED
2BV 00 MAN L Liriiadd
BAT, BUS — ™ i
1391
APUALTN CONT 1- 1
11 CIRCUIT BREAXER PNL BXTEND
DOCR FULL OPEN
20V DCAPU an -—
BAT. 6US - il 0 l
~Ciaes cz0 B Pas
APUPAIMECONTCS ' APUSTART =
E8 AFTEQUIPCTR DooH ACH
ARU
DOOR
STARTION Pan
ON'wd
T srm‘[
N> 15% | oNT
ONY
OFF »
INLETDOOR & orF
FUEL DAVER B APUSW 2 MAN
BAT. SW
M206 ECU (611 Euencn {
L —"
APUSW O ]
JAINBAT. SWON" ALY (Pan
31-15671

1-5

L&REICAS
coMpP

EICAS DISPLAY UNITS

Honeywell



AIR INLET
DOOR

AR INLET
DOOR SEAL

INLET PORT

POSITION
INDICATOR

FORK END
ASSEMBLY
NOTE: CLUTCH POSITION ACTUATOR ROD
INDICATOR SHOWN ACCESS DOOR ACTUATOR
ON THE MANUAL ATTACH BOLY
G9516 D7RNE rFostioN CTU ox "ALET
% ACTUATOR
ACTUN ACTUATOR
ATTACHBOLT o MANUAUELECTRICAL SQUAREDRVE
SELECTOR DRIVE
31-15671
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APU AIR INLET DOOR OPERATION (757)

DOOR FULL CLOSED
(R
28VOCAPY l I cLosE |
BAT.BUS —&6 B P (A T =y
c1ass
APU INLET DOOR ACTUATOR @3
G20
APUSTART g
28V DCAPY s
BAT. BU APU START ~—
S gy usan we | L Rt
UNT Lam ] 13 DOOR FULL OPEN
‘ 408 APU INLET
AT EQUIP RACK 8 '] DOOR ACTUATOR (SECT. 48)
78 APY
W0E T INLET DOOR
BAT, 8US @m N l ; I (
P11 A (Jl60SEC)+——» arupooa
| OVERHEAD BAT. CONT (B34) 6DSEC 1000
START/ON | Swm—
oN=0 L & REICAS COMPUTERS
T OFF OFF
[ ON { ;T
N<16%  wiernoors . T .I EICAS DISPLAY UNITS
FUEL DRAVER ST &
S
M206 ECU (E8-1) _l ;g%fﬁsvuv
G9516-8 ENERGIZED
T el TR
L__OPeN ALY (E6) ilgue stgg_m*
510031 APU INLET DOOR on
SW {ON INLET DOOR) MAIN BAT. SW*ON "
31-15671
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APU UNIT

APU ON
OFF START
RUN
, FAULT
[+]
/ // f
APU RUN LIGHT (White)
Comes on when APU Is at operating speed. APU SELECTOR
ON -Operating position. Opens APU Inlet door and fusi
vaive, and f AC power not available starts the DC fuel
APU FAULT LIGHT (Amber) pump. Provides amning clrcult for APU bleed valve.
ON  -When protection circulls detect a START -Momentary posttion spring loaded 10 ON when
fault. released. inftfates staiting sequence.
-Momentary during start and normal
shutdown when fue! vaive Is not In OFF  -Closes APU bleed valve if open. Initiates 60 second
commanded position. APU cool down cycle.

G9516-9

Resets fautlt clrcult.

Honeywell

31-16671
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EICAS DISPLAYS

LOWEH EIOA(SPZD,ISPLAY UNIT LOWER EICAS DISPLAY UNIT
(P2)

™ r N
( PERF/APY
APU DODR
APU FIRE APU
APUISLV VLY EGT
APUEGT RPM APUOILQTY APM
{OPTIONAL)
APU DOOR
APU OIL QTY AUTO EVENT
\ J .
EICAS/MAINT
DISPLAY COMPUTER BKT 'nmusr REF SET DISPLAY SEI.ECT EVENT
ENGINE __STATUS - E-I«! TLEC [PERF ] AUTO - READ - MAN

%0 0o+ | |BES 66

ST
erE ®
PILOT'S DISPLAY SELECT PANEL
as516-010 (P9) EICAS MAIN'('I",EBI:?NCE PANEL

Honeywell
31-15671
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APU SPEED SWITCH POINTS

Start Porcont of APU Speed

Loads Slignal 7 50 85 95 107 109
Fuel! Solenold ol On - - LT P Off cvinfeceens Off
Fuel Torquemotor Active - - . e reraane - Off
ignition on On - - off oft ot
Start Relay On - Off** - - Off oft
SCV Torquemotor Active - - - - - -
IGV M ot - - - Active® - -
Fault Relay - .- - - - On On
Generator Load ot - - - On* off oft
Available
Flow Divider of - - ON - ot ot
Solenold
Bleed Alr - - - - On* off off
Valve Relay
Deoll Solenold - ot - - On** (o) JRI o
APU Shutdown On**** - - - - - -

® After 2 sec. delay.
** For P2 23.29 psia only, for -18 through -20 ECU, starter cutoff wiil be switched to 55%,
s FOT ground starts only, the starter cutoff will be switched to 42-50% engine speed.
e O rolldown onty.
Tured off If N <15% and shutdown or stop is In progress.

G9516-11

31-15671
1-10
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APU INDICATION

CPEONAL
v AT
// HOURMETER
APY A% P S
B HOURS HORMAL
neaas) 01 AP STARTING

OR AJNNING

OIL LEVEL SW

MONOPOLES
EGT BAKES

MBGT APY

R AT I U W om0
SRR T g&%&gﬁwﬁ
D OFAL 92553 G R
S CRINAR L0 SRR R o A
PREKS 320 3210 THOCASMALT AT € 3¢
Ut OU 820
KA YR DT S
on AR

ey
L 4

S 1

o

e Sedony
3953

3

5

69316-12

Honeywell
31-15671
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767 APU FUEL FEED SYSTEM (757 SIMILAR)
N

PASSENGER FLOOR

D TOAPY DRAIN MAST
D= WHEEL WELL,
APU FUEL UINE AND SHROUD PASSENGER FLOOR

SHROUD

w‘“'“'”"’"’* TOARI
S0B SHROUD
AIB 2 RB1 AiB
> 4
APU FUEL
SUPPLY LINE
FAOM
+RIGHT

FROMLEFFTANK SARVELSHUTORE | owenwiNG SURFACE
Ges1e-13 REAR SPAR VIEW
Honeywell
31-15671
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767 APU DRAIN AND VENT ASSEMBLY

FUEL-QOIL PUMPS AND
glLELGUlDE VANE ACTUATOR

RING SEAL CAVITY VENT
t:
I
———

L

TURBINE PLENUM DRAIN

FLOW DIVIDER AND HEAT SHIELD DRAIN TIGI AP3 ACCESS DOOR)

G9516-14

ROTATED 90° FOR CLARTY

31-15671
1-13

FLOW DIVIDER
& HEAT SHIELD
DRAIN

TURBINE
PLENUM
DRAIN

©
©
BEARING SEAL ©
CAVITY VENT ©

FWD
FUEL-OIL PUMPS

&INLET GUIDE
VANE ACTUATOR
DRAIN

Honeywell



APU DRAN
TANK OQWN UNE

APL DRAIN TANK
AIR PRESSURE LINE

G9516-15

. . CAVITY DRAIN EAT
& L DRAIN
PLENUM N@
AUILIAXY POWER UNIT RIGHT SI10X
DRAN
TANK
DRAIN
FUEL CONTROL UNIT: \

%&APSMPASSHABLY-

AAN BEARING SEAL
AP N TANK WITY VENT

AOTATED 90° FON CLAAITY) CAVITY VI

Honeywell
31-15671
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GTCP331-200 FRONT VIEW

QEARBOX PRESSURIZING VALVE INLET PLENUM

FAN ISOLATION
VAL

conLaE THERMAL BYPASS VALVE
N STARTER
CHECKVALVES

GEARBOX REG

ADAPTER

DE-QIL. SOLENOID

FUEL. CONTROL

GEARBOX AEQ 1

'ALVE .1 )
LRI

DE-OIL SQLENCID
VALVE

OIL SCUPPER
OIL QTY TRANSMITTER

G9516-16

GENOILFILTER  OILFILTER

For Reference Only

Honeywell
31-15671
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GTCP331-200 LEFT SIDE VIEW

INLET PLENUM
THERMAL BYPASS
VALVE

FAN ISOLATION VALVE

PCO2
MONQPOLE TRANSDUCER #2
CHECKVALVES

FUEL CONTROL
SURGE CONTROL
VALVE
G9516-17 OiL PUMP

OILFILTER

OIL SCUPPER

For Reference Only

Honeywell
31-15671
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GTCP331-200 LEFT SIDE VIEW

SECONDARY ATOMIZER
MANIFOLD

Oll. SCAVENGE TURBINE BEARING AREA

PRIMARY ATOMIZER MANIFOLD BHAUST SECTION

SURGE CONTROL VALVE
G9516-18 EGT THERMOCOUPLE
HERMO GANG DRAIN

For Reference Only

Honeywell
31-15671
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GTCP331-200 RIGHT SIDE VIEW

aiL

Sty (OPTIONAL)
DELETED IN 1998
BY SB 49-7391

PeD 1
PCD2 FWD »
SWITCHING
VALVE

(G9516-19

For Reference Only

Honeywell
31-15671
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GENERATOR SCAVENGE PUMP

For Reference Only

Honeywell
31-15671
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GENERATOR SCAVENGE FILTER/AP
INDICATOR/ AP SWITCH

NOTE
GENERATOR OIL DRAIN IS AT MID-CENTER LINE
ON UNDERSIDE OF GENERATOR

pd X

GENERATOR SCAVENGE
FILTER ASSEMLY

G9516-22

"
f
:
e
A3
\
:

3
-8 Brush Wear
Indicator

For Reference Only

Honeywell
31-15671
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FLOW SENSORS AND TRANSDUCERS

VARIABLE VOLUME CHAMBER
PTPROBE _) @
-
PS STATIC !
RING
aP
70 AIRPLANE TRANSDUCER

1
FROM
APU

G9516-23

TO SURGE VALVE

ALTERS  opiFice

TOTAL PAESS
TRANSDUCER

For Reference Only

31-15671
2-7
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ALTERNATE FLOW SENSOR CONFIGURATION
(MODULE ASSEMBLY)

APTRANSDUCER
L2l
PTTRANSDUCER

T
A VARIBLE VOLUME

For Reference Only

Honeywell
31-15671
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LOAD COMPRESSOR INLET TEMPERATURE

TEMPERATURE SENSOR (T2

R+

For Reference Only

Honeywell
31-15671
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APU CONTROL UNIT (ECU)

EBRACK S
\ @ J ROTARY SWITCH OPERATION

FLOOR BEAM LASTAUN ~ I reason is NORMALSTOPSIB mahcm'l
commanded APL stopand ol Feul eulyLR
" . —— .- Iaﬂnmmbemapla;:d 1t Raason

LRt
ﬁr‘nv ’. mm wzm\!umonﬂymalnllodmu:
- nd, third, and fourth
CHARGER > %u%u;mmﬁsm%mmuﬁm
spzs
- LT Lﬂuﬁl{ﬁ%,ﬂl = Racord of &ll Faully LAUs dolected slncn
NOTE: ECU BITE interrogation - 12 ast Memary Erase
nstructions areon Access Door ® sonsn | o [ wown § e T o ®
A L M T e
OFTIONAL
APUTRY F ARSI r
up STATUB | ona | oone | (8, | wan | "8
ﬁ - TOOR ALY ‘khgl'bﬂ !\':. :B:cl Iu‘::ﬂ
> meo I rury | 2 | a5 | e v [
" Y |as s (= =
[_' E8 RACK e
- - AT,
| e B e = [ | [
, L5%r -_ ey [ s QJ
' . Y,

@ weuory @

=1
%

Honeywell

-(nrm-rn(n

(_ - .___) (OPTIONAL LOCATIONS

mo {1 pawvew MAY EXIST)

G9516-26A

31-15671
2-10



APU SYSTEMS AND COMPONENTS

T APU AIR
+ IHLET BOOR
APU_CONTROL PANEL {PS) Ly avu rueL reeo ssten
(SANEL (BS)
ot GEI F{itig
] APY FUEL
ARy COOLING FAN FEED SYSTEM
AIRPLANE PREUNATIC COOLING ISOLATION {SSSULTETLTLRN
DEHAND SIGHALS _ ] AIR VALVE \
‘"‘“"“L u" (OPTIONAL) DELETED IN am\
l APU FIRE DETECTION E o ) 1998 BY SB 49-7391 N
— ¢ \
Lov o1 \
PRESS \
swrrcid]sensor]| acruator §] sewsox
STARTER \
_:EL-?!:L— INLETY GUIDE \ POVER i\ \mgt
SoLENOID VAHES | secrion  AEXM
VALVE T
o voon Soim CONPRESSOR
m I:I. 1Y (3m OIL TEMP SW
AN B (W)
E1cAs i GEN OIL FILY
o1es Press | § 4PU GeN | CHACTE
sorerens SUTTCH | Bocsseoes SENSOR
T0 PREUMATIC ALR
€ICAS OISPLAY UNITS (P2) SYSTEN q-e! A
o R —
PREUMATICS SRXNY —t—

G9516-27

Honeywell

31-15671
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APU AND GENERATOR LUBRICATION SYSTEM

3

stum || S L] =S

TS v Pt t B i AT iwitere
TETESETES et e senten H e ran
EEWTNTICT savtved o . ﬁi‘:ﬂ?&'ﬂﬂi 1 } ¥
RITTTETIT MU e — 3
ICIIOT vint 418 g l H — At socaaten { R

B> swnne van 'a g 3 1 3 i

> ctw 1cammie sow S imj oente__« t H

v
oL Msa v

|

hH }

compm [T
2@2 e - l gb \‘L ‘ l? SUAL orrEe 1IN E‘g
[T e o et I_ [EE Y r} ,Fllg] QE Bﬂ. wm,

AT I0) amane otenne

'« i o YR
= e

awson
[reth)

i
reas

w1t

Stnianion

APU #nd Genrratar Lubricstion Sysvew
1

G9516-28

B e S 3w T M M R SR R EL MK B IR B

31-15671
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CORPATILON RUANING
<L aEIIcToR
EFFECTIVITY

AL

o 3

_-@r_r:!:l:l:l:tE--

i

Larinch cule

oo

Honeywell



APU/ECS CONTROL LOOPS

CooL AR >

PACK .
vaLves O

TEMPERATURE
AIRCRAFT CABIN J
y
SamaRs
TRIM
DEMAND .
: PACK DEMAND
: h
PACK
CONTROLLERS

(0-10 VDC)

APU CONTROLLER

ECU

}

AR CONDITIONER
PACKIS)

« BLEED AIR

i

1GV
ACTUATOR

e

S .
% EGT

APU

G9516-29

31-15671
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SURGE CONTROL SYSTEM

ATS ECS (A_’g% ECS ATS
SINGLE CONTROL
VALVE
“«— / < HEAT

A

% E. .. .‘.... . ser ass e 4 emme es ..-‘ . . P _D‘i—s'élﬁ%\ga FUEL

i t

1Y |

T AC. : A LoAD A /

: AC CEGSES%RIES GEARBOX (4— COMPRESSOR || 4 COMPRESSOR (4—"' TURBINE —1— *EXHAUST
hi 3 \ [

;Y |

H ............................. ] vee e o sessrserenarmisnses suner T v

e P 1GV'S
EcU l
B e e e e S s e s cprreseeresns + e e+ <
:..-4 ...... ACFT * INLET J
G9516-30 AR
Honeywell
31-15671
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APU IGNITION/STARTING SYSTEM

ELECTRONIC

CONTROL
UNIT COMBUSTER IGNITER

APY off O crany
IGNITION
i UNIT
RUN
FAULT AFT EQUIPMENT
CENTER (E6) {APU}
ELECTRONIC CONTROL UNIT (ECU)
G9516-31 *Refer to the Boeing FIM for relay interaction
31-15671
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ECU Interrogation Procedure

Honeywell

31-15671
4-1



ECU FRONT PANEL DISPLAY

wmmmded

_@S

-1
APY swu'and
1 Reas

ROTARY SWITGCH OPERATION

1 roason Is NORMAL STOP SIG the alrcrall
uuhy LHUS detected during

thaf cot

shuldown. d‘up!ayed
uid caus

tird, and fourth historicat

Faul%uws are wiyuu fafled LRUs

2.4.4- Second tault shutdown
clspla?d Fauity LA are only ihe falled LRUS tha! could

\e
-

) ©8)

LRU SUMMARY =Rscord of all Faully LRUs dataclad since
1ho last Memory Erase
wormal feowrnork wioen | smar | wo
@ SO wG | FALURE | $PEID | ABOATID |LIGHTOPF, @
N a1 Lok oL N
Ol“’gr‘l?;ﬂ RIS | rrne| “Coed. [oheiacnz| msen
coon | eme | omveer Pnasion | oven
Loy croar | e | seed
STATUS wase | oo | owo | war | weer
IR EN
noeo | raseo | Loe foeL
FAULTY azneon | senson | swres | conmor | vave
LA wrn | earm | owv Wy | otow
ciacur | ccunt | AT wt | oso
now | ecs ara | agommr | ot
owson |contow | atanven | ‘Emcut | seison
" s | rwren {szewn
arnson | EOYU | wvave | ewiars | s
CURAINT) e @
SELECTED Juastam| 3 3 4 |
A
=
s -
E
L ERASE
E @ MEMORY @
T
@

G9516-88A

31-15671
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For Interrogation, refer to decal on inside of ECU door.

Honeywell
31-15671
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ECU BITE
AUTOMATIC SHUTDOWN/START
INHIBIT FAULT INDICATIONS

66666666

Honeywell
31-15671
4-4



OVERSPEED
APU speed exceeds 107%
EGT OVERTEMP

EGT exceeds the overtemperature schedule (1200°F/649°C on speed, higher during starts) for 1 second.

LOW OIL PRESSURE

Speed is greater than 95% and the LOP signal (from LOP switch) 1s present for 15 5 seconds in fight or approximately 1 second on
the ground

Two consecutive LOP shutdowns on start will flash the LOP light on the ECU front panel (during BITE interrogation) and inhibit further
starts until the ECU memory is cleared (Ground operation only )

HIGH OIL TEMP
Oil temperature has exceeded 310 +30°F for 15 seconds while over 95% APU speed
NO LIGHT-OFF
Speed 1s greater than 7% and EGT has not increased 150°F, compared to EGT at 7%, in 30 seconds
FIRE EMERG
A “Fire Shutdown” signal has been received from the aircraft
Honeywell

31-15671
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START ABORTED
(1) Speed is less than 95% and both EGT thermocouple rakes fail or signals are lost.

(2) Speedis less than 95%, but acceleration is less than 0.2% per second for 16 seconds and the inlet door 1s open

(3) Also caused by resultant speed in ECU to be zero when speed sensors are failed if speed has not reached 95% during the start
attempt.

UNDERSPEED

(1) Speed had exceeded 95% and then drops below 60% for 1 second.

(2) Speed had exceeded 95% and then drops below 88% and the rate of acceleration is less than 0,2% per second for 5 seconds,
(3) May be caused by both speed signals failed If speed has been greater than 95%.

DOOR SYSTEM

(1) The “INLET DOOR OPEN" signal is not received within 30 seconds of the commanded APU stait and subsequently RUN swilch
turned off

(2) Speed is greater than 7% for 0.5 second and the inlet door begins to close or the signal s lost.

REVERSE FLOW

Speed is greater than 50% and LCIT (T2) has either exceeded 400F or has increased at a very rapid rate indicated either a reverse
flow from main engine bleed or APU load compressor surge.

Honeywell
31-15671
4-6



GEN FILTER

Oil temperature is greater than 115°F and the generator ol filter delta-P switch is sensed open for 5 second.

DC POWER LOSS

DC power to the ECU is interrupted for more than 50 msec. The ECU will not realize the power loss until the next prestart BITE at
which time the fault will be stored and the start allowed.

O/S TEST CIRCUIT

Speed is greater than 85 percent 20 seconds following a commanded (after cooldown) or automatic shutdown.
Further APU starts will be prevented until the ECU 1s replaced.

CONTROL FAILURE

Indicates a sensed internal failure of the ECU, which could affect safe operation of the APU. Starts will be prevented as long as the
failure is detected or until the ECU is replaced

NORMAL STOP SIG

Indicates the APU shutdown due to normal removal of the aircraft run signal  The lamp will only illuminate with the rotary switch in the
“LAST RUN" position and will be erased at the next APU start.

Honeywell
31-15671
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ECU
FAULTY UNIT
LAMP
DESCRIPTIONS

Honeywell



APU STARTER

Assumed failure based on the presence of voltage at the starter with no acceleration above 7% and no A/C start circuit failure. Poor
battery condition, clutch damage or restricted APU rotation can result in an APU starter fault.

A/C STRT CIRCUIT

Assumed failure of the aircraft start circuit if the ECU starter relay driver output is energized, speed is below 20% and no voltage is
detected at the starter motor for 5 seconds. It is also faulted if the ECU starter relay driver output is not energized, speed is above
95% and voltage is still detected at the starter motor (stuck relay).

INLET DOOR RLY
Tested in prestart and self-test modes for short circuits.

IGN UNIT

Tested for open and short circuits continuously if energized.
EUEL SOL

Tested for open and short circuits continuously if energized.
FLOW DIV SOL

Tested for open and short circuits continuously if energized.

Honeywell
31-15671
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FUEL CONTROL
The FCU torque motor 1s energized and tested for open and short circuits during the prestart and self-test BITE modes

#1 and #2 SPD SENSOR

Assumed failure after APU speed has exceeded 50% and is then sensed below 30% by either speed sensor (monopole) unless a
commanded or automatic shutdown is in progress.

The APU will operate with one functional speed sensor but operation will be prevented or aborted If both sensors are faulted. During
operation the highest value between the two speed sensors is used for APU control.

EGT #1 and EGT #2 CIRCUIT

Tested for circuit integrity, signal greater than minus 100°F, in all three BITE modes. In monitor mode if the two EGT thermocouple
rake signals differ more than 150°F, with APU speed greater than 95%, the rake providing the lowest value will be faulted.

The APU will operate with one functional thermocouple rake. If both T/C rakes are faulted, prior to or during the APU start, operation
will be prevented or aborted. If both T/C rakes are faulted, and APU speed is greater than 95%, the APU will continue to operate but
bleed operation will be prevented (SCV opened and IGVs closed).

Honeywell
31-15671
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P2 SENSOR
Tested for open circuits and proper range in all three BITE modes.

The APU will operate on the ground with a faulted P2 Sensor using an alternate programmed value, but in fhight, bleed operation will
be prevented (SCV opened and IGVs closed). A calibration shift toward the high end, within range, can result in low bleed pressure.
A calibration shift toward the high or low end, within range, can result in failed APU starts and/or an erroneous PT Sensor fault
indication.

LCIT SENSOR
Tested for open circuits in all three BITE modes, the dominant failure being an open circuit.

The APU will operate with a faulted LCIT sensor, without protection from a “Reverse Flow” condition, using an alternate programmed
value based on the P2 input signal

PT SENSOR

Tested for proper range in all three BITE modes. The PT sensor is also compared to the P2 sensor value during APU speed less than
12% ground operation and faulted if the signal is not within 3 psia. (The P2 could be the faulty unit)

The APU will operate with a faulted PT sensor but bleed operation will be prevented (SCV opened and IGVs closed). A calibration
shift toward the high end, within range, can result in low bleed pressure. A calibration shift toward the low end, within range, can result
in a surge condition.

Honeywell
31-15671
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*P_ SENSOR

Tested for proper range in all three BITE modes Also test for *P greater than 0.25 psid if IGVs open greater than 60 degrees for 5
seconds and speed >95%.

The APU will operate with a faulted DP sensor but bleed operation will be prevented (SCV opened and IGVs closed). A calibration shift
toward the high end, within range, can resuit in low bleed pressure. A calibration shift toward the low end, within range, can result in a
surge condition.

IGV ACT

Torque motor tested in prestart and self-test BITE for open and short circuits. Actuator position is compared to the commanded
position through the LVDT sensor if speed is greater than 7%. LVDT tests are preformed in all three BITE modes.

The APU will operate with a faulted IGV actuator but bleed operation will be prevented (SCV opened and IGVs closed). Mechanical
binding of the IGVs can result in an IGV actuator fault.

SURGE VALVE
The SCV torque motor is energized and tested for open and short circuits in the prestart and self-test BITE modes.

The APU may operate with a faulted surge control valve but bleed operation will be prevented (SCV opened and IGVs closed).

Honeywell
31-15671
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ECS CONTROL

Aircraft ECS signal is tested for proper demand voltage (-0.3t0 99 Vdc) with APU in ECS mode and APU speed greater than 95%.
The APU will operate with a faulted aircraft demand signal but the IGVs will be positioned to provide maximum ECS posttion.

DEOIL SOL

Tested for open and short circuits continuously if energized.

LOP SWITCH

Tested for proper electrical position (open) in the prestart and seli-test BITE modes.

The APU will operate with a faulted low oil pressure switch but without protection from a low oil pressure condition.

HOT SENSOR

Tested for proper range (minus 100°F to 482°F) in the prestart and self-test BITE modes and when APU speed is greater than 95%.

The APU will operate with a faulted high oil temperature sensor, if low temperature as in shorted, but without protection from a high oil
temperature condition.

Honeywell
31-15671
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FILTER SW (GEN)

Tested for proper electrical position (closed) in the prestart and seli-test BITE modes

The APU will operate with a faulted generator oil filter differential pressure switch, but without protection from a clogged
generator filter.

ECU
Tested for multiple internal circuit conditions in all three BITE modes. Hlumination of the ECU fault light indictes the ECU failed one or

more of these times.

The APU will continue to operate unless the fault detected affects the ability to safely operate the APU in which case APU operation
will be prevented or aborted.

Any serious BITE-detected internal fault in the ECU or mag latch tripped.

Honeywell
31-15671
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FAN VALVE (-19 and prior ECUs)

Tested for proper electrical position (open, indicating the valve is closed) in prestart and seli-test BITE modes. In the monrtor mode it
is tested for electrical position (closed, indicating the valve is open) with the APU speed greater than 95% and faulted after 5 seconds.

The APU will operate with a faulted fan isolation valve, but an eventual high oif temperature condition and shutdown will occur if the
valve fails to open. If this condition occurs and the fan isolation valve has been prematurely removed from the APU, per Service
Bulletin 49-7391, and replaced with a straight duct or hollow valve body, the actual problem relates to low oil pressure or late ol
pressure condition and should be investigated accordingly.

(-20 ECU)

Tested for proper electrical position (open, indicating the valve is closed) in prestart and self-test BITE modes In the monitor mode it
is tested for electrical position {closed, indicating the valve is open) with the APU speed greater than 95% and faulted after 16
seconds.

The APU will operate with a faulted fan isolation valve, but an eventual high o1l temperature condition and shutdown will oceur if the
valve fails to open.

SEE MNT MANUAL

This fault will occur if overcurrent is detected in driver circuit maintenance lamps, bleed-air relay, generator-available relay,
or fault relay.

When no faulty unit is detected this lamp will lluminate to indicate further troubleshooting Is required.

Honeywell
31-15671
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MINIFLAG DESCRIPTION

The ECU offers another troubleshooting tool in addttion to the front panet BITE lamp display This tool, called miniflags, was primanly
established for bench troubleshooting of the ECU but also includes many codes useful for troubleshooting the APU. The miniflags are
compnsed of 143 fault codes using the 2117432-19 and -20 ECU, which identify detected faults.

MINIFLAG INTERROGATION PROCEDURE

When the APU is not running, the LMPTST mode then causes all five columns of lamps to illuminate column by column, from left to

nght. Each column shall illuminate for 4 seconds and extinguish, followed sequentially by the next columns Lamp bnghtness will be
consistent between lamp test and miniflag display.

Following the lamp test, the ECU shall enter into miniflag display mode. The LRU and ECU miniflag faults (miniflags 1 through 128)
are displayed in sequence. If no miniflag information exists, OK should be displayed This sequential display shall be repeated each
time the LAMP TEST button 1s momentarily pressed. After completion of lamp test and miniflag display mode, the ECU shall read the

RUN switch. If a start is being commanded, the ECU shall intiate PSBITE; otherwise, it shall power down and disconnect from the dc
power.

If the lamp test switch remains on following the completion of miniflag display, the front panel selector switch positions are displayed.
Each row of the display represents a selector swiich (8 switches), and each column represents a position (5 positions). The top left
comer represents selector switch 1, position 1. The top right corner represents selector switch 1, position 5. The bottom row 1s not
used by this test The row above the bottom row Is used to display the posttion of the RECORD SELECT switch. Positions 1 to 5 are

displayed from left to right, respectively If for 60 seconds none of the switch positions are changed, the special test mode I1s
terminated.

Honeywell
31-15671
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MINIFLAG INTERROGATION PROCEDURE (Cont)

When the APU 1s running, placing the test switch in the LAMP position will skip the lamp test and will immediately display all LRU and
ECU miniflag faults and APU system diagnostic miniflag faults in sequence (miniflags 1 through 199 The miniflags will continue to be
displayed only while TEST switch is held in the LAMP position  Continuing to hold the TEST switch in the LAMP position will keep the
display alive and display the miniflags in a continuous loop from lowest to highest

Miniflags are intended to supply more detailed diagnostics than are available from the faulty LRU display Miniflags are numbered 1
through 199 and are grouped as follows:

{1) 1t0128 - LRU and ECU miniflags (EAROM)
(2) 129 to 199 - APU system diagnostics (RAM)

During the self-test mode, all LRU and ECU muniflags shall be recorded During prestart and monitor BITE modes, only those mini-
flags that have been detected during the current run shall be available for display during the current APU run. At the completion of the
APU run, upon receiving a stop or shutdown signal, all LRU and ECU mimflags (1 to 128) since the last memory erase shall be
available for display, and all APU system diagnostic miniflags (129 to 199) shall be deleted

The function of APU system diagnostic miniflags (129 to 199) i1s to provide a method of troubleshooting the APU system during
operation The status of these miniflag faults shall be maintained continuously while the APU is running  If the fault condition exists,
the miniflag will be set. If the fault condition goes away, the miniflag wili be cleared

Honeywell
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TROUBLESHOOTING USING MINIFLAGS

Each miniflag code corresponds to a specific detected fault as shown in the table. For each FAULT CODE the table shows the
corresponding front panel BITE LAMP, if any, that will illuminate along with the miniflag. The table also provides a description of the
fault (MINIFLAG INTERPRETATION) and the components(s) (PROBABLE FAULTY UNIT) that may cause the fault

NOTE: Any fault with PROBABLE FAULTY UNITS other than the ECU could be caused by the listed component, the ECU, or the
wiring between.

Honeywell
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MINIFLAGS DISPLAY INDICATORS FORM CODE "128"
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FAULT
CODE

10

1

12

13

BITE
LAMP

#1 SPD SENSOR
#2 SPD SENSOR
ECU
SEE MNT MANUAL
none
LCIT SENSOR
HOT SENSOR

EGT #1 CIRCUIT

EGT #2 CIRCUIT

none

MINIFLAG INTERPRETATION
Failed speed input 1
Failed speed nput 2
Internal ECU fault
Indicates aircraft faults
Spare
LCIT (T2) signal out of range
Qi Temp Sensor out of range

Falled EGT Thermocouple #1 or EGT #2 reads
+150F more than EGT #1 onspeed

Farled EGT Thermocouple #2 or EGT #1 reads
+150F more than EGT #2 onspeed

Spare

31-15671
5-6

PROBABLE FAULTY UNIT(S)
#1 Monopole {nght), wiring or ECU
#2 Monopole (left), winng or ECU
ECU
See Minflags 75-78
none
LCIT sensor, winng or ECU
QO1l temp sensor, wirning or ECU

#1 EGT rake, wiring or ECU  Posstble power section
distress

#2 EGT Rake, wining or ECU. Possible power section
distress

Honeywell



FAULT
CODE

14

15

16

17

18

19

20

21

BITE
LAMP

PT SENSOR

*P SENSOR

P2 SENSOR

FILTER SWITCH
(GEN)
FAN VALVE

LOP SWITCH
none

ECU

MINIFLAG INTERPRETATION
PT transducer out of range. Or differs more than 3
psig from the P2 reading (on the ground during APU
rolldown)
DP transducer out of range or has an output of less
than 0 25 psig when the IGV position 1s sensed
mostly open

P2 transducer out of range or less than 8 psig on the
ground

Generator oil filter switch failed open

Cooling fan isolation valve falled. The normally open
switch is sensed closed prior to APU operation or
open during operation

LOP switch falled closed (shorted) prior to APU start
Spare

Internal ECU fault

31-15671
5-7

PROBABLE FAULTY UNIT(S)
PT transducer, P2 transducer, contaminated sensor

system/plumbing, wirng or ECU

Delta P transducer, contaminated sensor
system/plumbing, winng or ECU

P2 transducer, contaminated sensor system/plumbing,
winng or ECU

Generator filter switch, winng or ECU

Cooling fan 1solation valve, wring or ECU.
LOP switch, wirng or ECU

none

ECU

Honeywell



FAULT
CODE

22

23

24

25

26

27

28

29-30

31

32-33

BITE
LAMP

GEN FILTER

ECS CONTROL
none
FUEL SOL
DEOIL SOL
FLOW DIV SOL
IGN UNIT
ECU
none

ECU

MINIFLAG INTERPRETATION

Blocked generator filter, pressure switch,

wiring or ECU

ECS demand signat out of range

Spare

Fuel solenoid circuit 1s open or shorted

Deoil solenoid circutt is open or shorted.

Flow divider solenoid circuit 1s open or shorted

Igrution unit circuit 1s open or shorted

Internal ECU fault.
Spare

Internal ECU fault

31-15671
5-8

PROBABLE FAULTY UNIT(S)

Zone temp control or ECU,

none

Fuel shutoff solenoid, winng or ECU
Deoil solenoid, winng or ECU

Flow divider solenoid, wirng or ECU
Ignition unit, winng or ECU.

ECU

none

ECU

Honeywell



FAULT
CODE

34

36-39

40

41

42

43

44-45

46

BITE
LAMP

A/C STRT CIRCUIT

ECU

none

FUEL CONTROL

IGV ACT

SURGE VALVE

ECU

none

MINIFLAG INTERPRETATION
The arcraft start circuit falled. Voltage found at
starter motor with APU speed greater than 95% or no
voltage found dunng start
Internal ECU fault,
Spare
Fuel control torque motor circuit i1s open or shorted
|GV actuator torque motor or LVDT circurt Is open or
shorted or IGV Actuator position does not match the

commanded position

Surge control valve torque motor circurt is open or
shorted.

Intemat ECU fault

Internal ECU fault. Will not affect APU operation

31-15671
5-9

PROBABLE FAULTY UNIT(S)

Aurcraft start relays, winng or ECU

ECU
none

Fuel control, wiring or ECU

IGV actuator, binding IGV assembly, winng or ECU

Surge control valve, winng or ECU.

ECU

ECU

Honeywell



FAULT
CODE

47

48

49-64

65

66

67-74

75

76

77

78

79

BITE
LAMP

INLET DOOR RLY

ECU

none

ECU

IGV ACT

none

SEE MNT MANUAL

SEE MNT MANUAL

SEE MNT MANUAL

SEE MNT MANUAL

none

MINIFLAG INTERPRETATION
Overcurrent found on the inlet door relay
Internal ECU fault
Spare
Internal ECU fault.

IGV actuator posihion does not match the
commanded position.

Spare

Maintenance lamp circuit.

Bleed-arr relay circurt
Generator-available relay circuit

Fault relay circuit overheat

Spare

31-15671
5-10

PROBABLE FAULTY UNIT(S)
Inlet door relay, wining, ECU
ECU
none
ECU
IGV actuator, binding IGV assembly, wiring or ECU
none
Maintenance lamp circuit
Bleed-air relay circutt
Generator-avallable relay circurt
Fault refay circuit overheat

none

Honeywell



FAULT
CODE

80-81

82-84

B85

86

87-88

89

90

91

92

93

94 -95

BITE
LAMP

none

ECU

none

none

none

ECU

FUEL SOL

IGN UNIT

ECU

none

ECU

MINIFLAG INTERPRETATION
Spare
Internal ECU fault
Spare
Internal ECU fault.
Spare
Internal ECU fault
Fuel solenod circuit is open.
Igrution unit circuit is open.
Internal ECU fault
Spare

Internal ECU fault

31-15671
5-11

PROBABLE FAULTY UNIT(S)

none

ECU

none

ECU

none

ECU

Fuel shutoff solenoid, winng or ECU.
Ignmition unit, wiring or ECU.

ECU

none

ECU

Honeywell



FAULT
CODE

96

97

98

99-100

101

102-104

105

106

107

108

109 - 111

111

BITE
LAMP

none

ECU

none

ECU

FUEL CONTROL

none

ECU

IGV ACT

ECU

FUEL SOL

none

none

MINIFLAG INTERPRETATION
Spare
Internal ECU fault
Spare
Internal ECU fault.
Fuel control torque motor circuit is open
Spare
Internal ECU fault
IGV actuator torque motor circuit Is open or shorted
Internal ECU fault

Fuel shutoff solenoid mechamcally stuck open. APU
did not shutdown when commanded

Spare

Spare

31-18671
5-12

PROBABLE FAULTY UNIT(S)

none

ECU

none

ECU

Fuel control, winng, ECU.

none

ECU

|GV actuator, wirng or ECU

ECU

Fuel shutoff solenoid

none

none

Honeywell



FAULT BITE

CODE LAMP
112 ECU
113 none
114 none

113-115 none
115 none
116-119 ECU
120 PT SENSOR
DELTAP
SENSOR
P2 SENSOR
121-125 ECU
126 IGV ACT
127 IGV ACT
128 ECU

MINIFLAG INTERPRETATION
internal ECU fault Will affect APU operation

Spare
Spare
Spare
Spare
Internal ECU fault.

Internal ECU fault. Transducer supply voltage

Internal ECU fault

IGV actuator LVDT voltage I1s out of expected
range

|GV actuator LVDT secondary voltage 1s out of
expected range

Internal ECU fauit

31-15671
5-13

PROBABLE FAULTY UNIT(S)
ECU

none

none

none
none
ECU

ECU, winng

ECU

IGV actuator, wiring or ECU
IGV actuator, winng or ECU

ECU

Honeywell



FAULT
CODE

129

130

131

- 1382

133

134

135-139

140

DIAGNOSTIC MINIFLAGS ACTIVE DURING APU OPERATION

BITE

LAMP MINIFLAG INTERPRETATION PROBABLE FAULTY UNIT(S)

none Spare none

none The APU is currently operating in duct pressunization  Normal operation if DPM 1s commanded
mode (DPM).

none The APU is currently operating in air driven pump Normal operation if ADP is commanded
(ADP) mode

none The APU 1s currently operating in in-fight mode. Normal operation if awrcraft s in fiight, air-ground |

18 pulled or squat switches inactivated.

none The APU 1s currently operating in environmental Normal operation if ECS 1s commanded.
control system (ECS) mode

none The APU is currently operating i main engine start Normal operation if MES 1s commanded
(MES) mode

none Spare none

none The surge control valve is commanded closed Normal operation under heavy bleed demand

Torque motor greater than 95 millamps

Honeywell
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FAULT
CODE

141

142

143

144 - 199

BITE
LAMP

none

none

none

none

MINIFLAG INTERPRETATION

The surge control valve 1s commanded open
Torque motor less than 10 milhamps.

IGV 10-V position I1s currently 5 degrees
different than the commanded position.

The APU Is operating under EGT temperature
trim (limits).

Spare

31-15671
5-15

PROBABLE
FAULTY UNIT(S)

Normal operation without bleed demand
selected

IGV actuator, binding IGV assembly, wiring or
ECU. This miniflag can indicate IGV system
problems that could eventually result in
pneumatic problems and additional faults.

Could indicate power section deterioration, poor
fuelfair distribution or internal restriction that
could reduce pneumatic output

none

Honeywell



Note:

2A
2B
2C
2D
2E
2F

Troubleshooting Procedures

Familiarity with the entire contents of this publication will significantly increase
troubleshooting effectiveness. The ECU BITE Interrogation and Interpretation
as well and the ECU Miniflag section provide detailed information about APU
and LRU faults.

Symptom
NO START

AUTOSHUTDOWN FROM ON-SPEED OPERATION
LOW OIL PRESSURE

HIGH OIL TEMP

REVERSE FLOW

UNDERSPEED

OVERSPEED

EGT OVERTEMP

Honeywell
31-15671
6-1



Troubleshooting Procedures (Cont)

Symptom

AUTOSHUTDOWN FROM ON-SPEED OPERATION (Cont)
DC PWR LOSS

UNDERSPEED

GEN FILTER

DOOR SYSTEM

FIRE EMERG

CONTROL FAILURE

PNEUMATIC SYSTEM PROBLEMS

NO DUCT PRESSURE

LOW DUCT PRESSURE - ALL MODES
LOW DUCT PRESSURE - SOME MODES
FLUCTUATING DUCT PRESSURE

31-15671
6-2
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Troubleshooting Procedures (Cont)

Symptom

OIL/FUEL SYSTEM PROBLEMS

HIGH OIL CONSUMPTION

FUEL OIL OL LEAKS FROM DRAIN MAST
APU OIL LEVEL CHANGES

FUEL IN THE OIL

LOW OIL QUANTITY MESSAGE

APU GENERATOR FAILS TO LOAD OR DROPS OFF LINE

31-15671
6-3
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PROCEDURE 1

Symptom Isolation Procedure Probable Cause Notes

No Start Attempt to start APU. Note minimum battery Discharged battery
voltage, EGT and speed at shutdown. If battery
voltage drops below 18 V

No rotation Run light does not blink twice after activating start | Start switch
switch. No power to ECU
Run light blinks, but APU does not crank with no APU inlet door not
APU fault ight. “APU DOOR” message on EICAS | opening
after 60 seconds Inlet door switch Door open

Inlet door actuator Door closed

“APU FAULT” light — check ECU BITE “Reason Component identified by | BITE indication for any
for APU not Operating” for: “Faulty APU” with APU component can be caused by

Start Aborted

Fire Emergency

Door System

Control Failure

Overspeed Test Circuit or Gen Failure

fault shutdown message

the component, the ECU or the

wiring in between

ECU BITE Faulty Unit Light is “APU Starter”

e Starter appears damaged, burned or
brushwear indicator shows less than 1/8 inch

e Hand cranking APU through starter is not
easy

Starter

Starter

ECU sees voltage at starter

with no speed indication

31-15671
6-4

Honeywell




PROCEDURE 1 (Cont)

Symptiom

Isolation Procedure

Probable Cause

Notes

No rotation (Cont)

ECU BITE Faulty Unit Light is “APU Starter”

(Cont)

o  Starter rotates when removed from APU,
APU does not

e  APU rotates by hand but not during start

e During start attempt, APU rotates with no
speed indication

ECU BITE Fauity Unit Light is “A/C STRT

CIRCuiT

APU

Starter cluich, starter
Speed monopoles,
wiring

Aircratft start circuit
(relays, wiring battery)

internal drag

ECU powers arrcraft start relay
but no voltage is detected at

APU rotates with
NO EGT RISE (“NO
LIGHT-OFF” on
BITE)

Ignitor plug cannot be heard firing during start
Perform ECU BITE check.

Fuel is not available at FCU inlet
Disconnect fuel control to flow divider line.
Fuel does not flow when APU is motored.

Igrition unit
Ignition lead
Ignitor plug

ECU

Wiring

Aircraft fuel system
ECU fuel filter

FCU

Oil Pump

Shaft Sheared

*Note: If APU FAULT light illuminates when start is initiated and does not extinguish, APU fuel shutoff valve in left wing may not be

open

31-15671
6-5
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PROCEDURE 1 (Cont)

Symptom

Isolation Procedure

Probable Cause

Notes

APU rotates with
NO EGT RISE ("NO
LIGHT-OFF”" on
BITE) (Cont)

More than 237 cc flows in 15 seconds.

Disconnect secondary manifold output from flow
divider and motor APU (ignition unit
disconnected). More than 15 drops comes from
flow divider secondary port or drain port while
starter energized.

Fuel supply and ignition are good.

FCU

Primary fuel manifold

Coked or plugged nozzles

APU lights off but
does not reach
governed speed
(“START
ABORTED” OR
“EGT OVERTEMP”
on BITE)

Shutdown occurs below 45 percent speed and

max EGT exceeds 700°C.

¢  Visually inspect starter for
damaged/overtemp or brushwear indicator
shows less than 1/8 inch

¢ Hand cranking APU through starter is not
easy

e  APU does not rotate or does not rotate
smoothly with starter hand rotation

Starter

Starter
Generator
APU

Starter clutch

Internal drag
Internal drag

31-15671
6-6
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PROCEDURE 1 (Cont)

Sympiom

Isolation Procedure

Probable Cause

Notes

APU hghts off but
does not reach
governed speed
(“START
ABORTED” OR
“EGT OVERTEMP”
on BITE) (Cont)

Disconnect fuel solenoid and motor APU,
APU does not reach 16 percent speed even
though hand cranking is free

Excessive noise from gearbox during
motoring

Visually inspect IGVs and linkage

1GVs partially open with acuator rod fully
extended (1 inch)

IGV actuator rod not fully extended (1 inch)
with IGVs /linkage not binding

IGV pull check exceeds 15 pounds

With IGV linkage cover removed, observe If
IGVs actuate open during start

Check APU inlet screen for obstruction

Starter
Starter clufch

Start relay, K-197
Start contactor, K-117

IGVs broken/missing
Linkage damaged/worn
IGV rigging

IGV actuator
IGV assembly
ECU

Ignition Unit

Inlet screen blockage

Chattering contacts
Disconnect APU battery cable
prior to replacing

Replace APU

Repair

Recommend rerigging n APU
shop or test celi

Replace IGV actuator

Replace APU

EM! source (battery charger,
igmition unit)

31-15671
6-7
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PROCEDURE 1 (Cont)

Symptom

Isolation Procedure

Probable Cause

Notes

APU lights off but
does not reach
governed speed
(“START
ABORTED” OR
‘EGT
OVERTEMP” on
BITE) (Cont)

+ Check flow divider for internal leakage per NO
EGT RISE procedure

« If all above checks are good, these LRUs
could cause the problem with no good
isolation procedure

Shutdown occurs above 45% speed and max EGT

exceeds 700°C

« Troubleshooting IS same as above except
starter and starter cluich can be eliminated

EGT does not reach 700°C during failed start

s  Check flow divider for internal leakage per NO \

EGT RISE procedure
+ These LRUs could cause the problem with no
good I1solation procedure

Flow divider

FCU
ECU
Primary fuel manifold

Flow divider

P2 sensor

FCU

ECU

Primary fuel manifold

Coked or plugged nozzles

Calibration shift

31-15671
6-8
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PROCEDURE 1 (Cont)

Symptom Isolation Procedure Probable Cause Notes
APU does not start | Reported no EGT rise with shutdown below 25%
in-flight or speed (“NO LIGHT-OFF" on BITE)

immediately after
landing, but starts
normally otherwise

Check flow divider for internal leakage per
NO EGT RISE procedure

Check tube from inlet plenum to P2 sensor
and port in plenum for blockage (high altitude
no-starts only)

These LRUs can cause the problem with no
good 1solation procedure

Reported APU light-off, but does not reach
governed speed ("Start Aborted, EGT Overtemp*
on BITE)

Perform ECU BITE check. If DEOIL SOL
light

If not flagged the deoil solenoid may still be
faulty. it can be checked by applying 24-28V
across solenoid pins to see if it actuates

Flow divider

Blocked tube

FCU

ECU

P2 sensor

Primary fuel manifold
Ignition unit

Deail solenoid
Wiring
Deoll solenoid

Calibration shift

Electronically faulty

Mechanically faulty

31-15671
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PROCEDURE 1 (Cont)

Symptom Isolation Procedure Probable Cause Notes
APU does not start If EGT exceeded 850°C or “EGT P2 sensor Chbration shift (high altitude
in-flight or OVERTEMP” on BITE FCU only)
ECU

immediately after
landing, but starts
normally otherwise
{Cont)

Otherwise troubleshoot per APU LIGHT OFF
BUT DOES NOT REACH GOVERNED

SPEED ground procedure

31-15671
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Procedure 2

Symptom Isolation Procedure Probable Cause Notes
APU shutdown Perform ECU BITE check. There are 11 possible | FAULTY UNIT from Most may be caused by
from on-speed automatic shutdowns from on-speed operation BITE display displayed unit, ECU, or wiring
operation that will be displayed in the “FAULT DISPLAY”. in between

Most of the shutdown faults can be caused by

one or more of the possible “FAULTY UNITS" that

may be displayed on the lower panel

For shutdowns that do not have an associated

FAULTY UNIT or are not cured by diagnosis of

the displayed FAULTY UNIT go to the

troubleshooting procedure for the displayed

shutdown fault.

If BITE info is not available perform the following.

e Attempt to start APU. If it will not start go to
“NO START” troubleshooting procedure (1)

» Autoshutdown occurs within 20 seconds of
reaching 95 percent speed with speed below
102 percent and EGT below 600°C go to
“LOP” followed by “HOT" troubleshooting
procedures (2A and 2B)

31-15671
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Procedure 2 (Cont)

Symptom

Isolation Procedure

Prohable Cause

Notes

APU shutdown
from on-speed
operation (Cont)

Idle EGT exceeds 370°C
Speed droops when load is applied

EGT fluctuates rapidly

EGT exceeds 600°C at shutdown

Speed exceeds 105 percent FCU

Shutdown occurs during bieed load. Go to

“REVERSE FLOW troubleshooting procedure (2C)

Autoshutdown 1s followed by inhibited start Cycle

APU switch to “OFF” followed by another start

attempt.

— |t second attempt is inhibited, go to “LOP”
troubleshooting procedure (2A) or “HOT
troubleshooting procedure (2B)

Shutdowns occur after more than 15 minutes of

operation under heavy load, go to “HOT”

troubleshooting procedure (2B)

APU internal damage
FCU

P2 sensor

ECU

EGT Sensors/Wiring
FCU

ECU

Replace APU

Calibration shift

Shutdowns occur randomly. f fault repeats after
ECU replacement and connector check shutdown
fault from ECU BITE 1s crucial for further
troubleshooting

ECU

Check connectors for bent
or broken pins

31-15671
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Procedure 2A

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown — Check APU oil level
Low Oil Pressure o flow Low oll level Check APU for
(LOP) leakage/consumption

+ |f overserviced, remove excess oil Overservice Check for fuel odor (fuel

leaking into gearbox)

Start APU (after oil level confirmed good) and

operate in ECS mode. (Start may be inhibited

unitil ECU memory is cleared)

o If APU operates more than 20 seconds after | LOP switch Intermittent contact
reaching 95 percent speed before LOP Oil foaming Contamination
shutdown

e If LOP autoshutdown occurs within 20 Ol filter Plugged
seconds after 95 percent speed, check oil
filter
Conncect pressure gauge to lube pump
discharge test port
~  Qil pressure is greater than 40 psig L.OP switch Calibration shift

Wiring
ECU
—~ Ol pressure 1s less than 60 psig Lube pump Stuck open (confirm by

Deoll solenoid valve

removing and visually
inspecting)

31-15671
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Procedure 2A (Cont)

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown - Ol cooler, fines or check | Plugged
Low Oil Pressure valves
(LOP) (Cont) APU internal leak

31-15671
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Procedure 2B

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown — Check oil cooler air path for dirt/piugging Dirty oif cooler Check cooling fan for oil leak
High Qil

Temperature (HOT)

Check air path from inlet screen in APU plenum
to oil cooler discharge from atrplane for
obstructions or leaks

Blocked inlet screen
plugged, collapsed,
delaminated ducts

If cooling fan inlet duct delaminated,
check fan isolation valve for proper
muscle air supply operation

Cooling fan is broken or does not rotate with Cooling fan Replace APU
APU rotation
Shutdown occurs within 15 seconds of APU ECU
reaching governed speed after start with cool oil. | HOT sensor
Wiring
Remove HOT sensor and place in an ice bath. HOT sensor
Using an Ohm meter resistance should be 88-92
ohms.
If no physical abnormalitiies are found, these HOT sensor
may cause the shutdown Wiring
ECU
Oil cooler Thermostat stuck or ol passage

plugged

* If intet filter on SCV has been fitted in inverted position _Fan 1solation valve will have no muscle air (Pre SB 49-7192).

31-15671
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Procedure 2C

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown LCIT sensor has loose or broken connection Loose wires Intermuttent connection
REVERSE FLOW

Check SCV position indicator with APU not running. If SCV
not fully open-
Shutdown occurs when APU is running with bleed valve | LCIT sensor
closed and main engines not running. Wiring
ECU
Shutdown occurs only when main engines are running APU check valve
Shutdown occurs during APU bleed load operation
» These components are most likely cause of problem | SCV Possible SCYV filter plugging

+ Check directional flow valve orficeffilter for plugging
Check static sensor ring or probe plugging,
obstruction, or broken

» Check pressure sensing system plumbing for leaks
or obstructions
* Borescope load compressor

Delta P transducer
P Total Transducer
P Total probe

P Total

Static sensor

Sensor plumbing

Load compressor
damage

or muscle air problem
Calibration shift
Calibration shift

*On many APUs the entire
pressure sensor assembly i1s
replaced as a module

Replace APU

31-15671
6-16

Honeywell




Procedure 2D

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown — APU runs normally at idle but speed droops when | FCU
UNDERSPEED load 1s applied P2 sensor

Fuel flow divider

Calibration shift
APU hot section

Idle EGT exceeds 370°C

APU internal damage

Replace APU

31-15671
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Procedure 2E

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown ~ Perform ECU BITE self test. If ECU FAULTY ECU
OVERSPEED UNIT hght comes on-
Start APU. If APU shuts down during start for FCU
“NO LIGHT-OFF”, “EGT OVERTEMP” OR Flow Didider
“OVERSPEED", or shutdown occurs just after
shedding load
Shutdown occurs without APU speed indication ECU
exceeding 102 percent
Honeywell
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Procedure 2F

Symptom Isolation Procedure Probable Cause Notes

Autoshutdown — Most “OVERTEMP” or “EGT OVERTEMP”
EGT OVERTEMP autoshutdowns from on-speed will be followed by
inability to start the APU

APU will not successfully start

e |GV ACT flagged on ECU BITE IGV actuator
IGVs binding Replace APU
IGV linkage Repair
+ Hand rotate APU through starter checking for | APU internal damage Replace APU
drag or unusual noise Generator Replace Generator

¢ No FAULTY UNITS on ECU BITE and APU FCU
rotation is free

APU starts and has autoshutdown from on-speed
(load generator and run ECS)

s EGT exceeds 600°C FCU

EGT sensors/wiring
e EGT is less than 600°C (may be unstable) ECU

EGT sensors/wiring

Honeywell
31-15671
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Procedure 2G

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown- Shutdown occurs if DC power supply to the ECU
DC PWR LOSS is interrupted for more than 50 msec.

If there was a DC power loss or unusual power
transient dunng APU operation the APU system is

normal

Ensure “ALT CONT” or
APU MN BAT CONT
circuit breaker on cockpit
overhead panel 1s closed

Start APU, load generator, and operate ECS  If ECU

fault repeats

Could be wiring or connectors

31-15671
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Procedure 2H

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown- Are either both #1 or #2 SPD SENSOR UNIT
UNDERSPEED lights on?
e Yes Speed Monopoles
Wiring
¢ No ECU

Honeywell

31-15671
6-21



Procedure 2|

Symptom isolation Procedure Probable Cause Notes
Autoshutdown — Replace generator filter element Generator Oil Filter
GEN FILTER

Start APU. If shutdown repeats, check generator
filter differentiat pressure switch for continuity with
APU not running

+  Continutty Generator Q1 Filter
Pressure Switch
e Open ECU
Shutdowns occur randomly Generator Oll Filter Intermittently closes due to
Pressure Switch vibration
Honeywell
31-15671
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Procedure 2J

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown - Check APU inlet door system and switch. Inlet Door Switch Probable intermittent
DOOR SYSTEM Autoshutdown can only occur after the door-open | Wiring

switch signal is received to allow APU to start

Door Actuation System

If fault repeats after door, switch, and input wiring
checkout

ECU

31-15671
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Procedure 2K

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown — APU shutdown occurs due to receipt of a “FIRE
FIRE EMERG SHUTDOWN?” signal from the airplane

If shutdown repeats, check airplane fire shutdown | APU fire relay
circuit to ECU Wiring
If no fault found in airplane circuit, replace ECU ECU

31-15671
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Procedure 2L

Symptom Isolation Procedure Probable Cause Notes
Autoshutdown — Check ECU connectors for bent or broken pins Connectors
“CONTROL
FAILURE"
If connectors okay and fault repeats ECU
Honeywell
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Procedure 3A

Symptom Isolation Procedure Probable Cause Notes
No duct pressure Start APU. Ensure main engine bleed arr
{<3psi duct switches are in the OFF position Open isolation
pressure) valve. Select APU bleed valve to the open

position.

o Ifleft and right engine bleed “OFF” lights are
not illuminated and “VALVE” light on APU
bleed valve switch does not illuminate and
then extinguish after 3 - 10 seconds

+ Ifleft and right engine bleed “OFF” lights are
iluminated and APU bleed valve switch does
not illuminate and then extinguish

+ [f“VALVE” light on APU bleed valve switch
does illuminate and then extinguish after 3 —
10 seconds

Left or nght PRSOV

APU bleed valve
Bleed valve relay

ECU/wiring

IGV actuator

EGT #1 circuit and EGT
#2 circuit

*P sensor

P Total sensor

P2 sensor

IGV assembly

ECU

Closed switch not contracting
Refer to Boeing FIM, AT A36
“BLEED OFF hight not
illuminated” procedures

Refer to Boeing FIM< AT A36
“APU VALVE light” procedures.

No bleed signal
BITE = IGV ACT

BITE = P sensor
BITE = PT sensor
Calibration Shift
No BITE
Binding/BITE = IGV
ACT

31-15671
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Procedure 3B

Symptom Isolation Procedure Probable Cause Notes
Low duct pressure Start APU. Ensure main engine bleed air
in all pneumatic switches are off. Activate bleed air valve switch,
modes. (Low air oen Isolation valve.
> 2 psi) ¢ Duct pressure i1s low in DPM, ECS MES, and | SCV No BITE info internal leakage,
de-ice mechanical problem or leaking
muscle air supply
AP sensor No BITE info-transducer
shifted low
P Total sensor No BITE info-transducer
shifted low
LCIT sensor No BITE info-output shft
Flow sensor probes Broken or dirty
Aircraft duct leaks

Honeywell
31-15671
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Procedure 3C

Symptom

Isolation Procedure

Probable Cause

Notes

Low duct pressure
not in all pneumatic
modes. (Low air

> 2 psl.)

Start APU. Ensure main engine bleed-air
swiiches are off. Activate bleed-air switch and
open isolation valve. (APU now in duct pressure
mode)

¢ Low duct pressure in DPM only?

Turn on packs, one at a time.
¢ Low duct pressure in one pack only (Isolate
which one)

+ Low duct pressure with both packs on, or
either pack?
(But not DPM and not MES)

Turn off packs. Turn on MES

o Low duct pressure in MES, one main engine
only?

» Low duct pressure in MES only, either
engine”?

Surge valve
Pack controller
Aircraft PRSOV

Leak in aircraft ducting
Cabin temp controller

Aurcraft 1solation valve
Starter valve or valve
controller

Aircraft ducting

IGV actuator or
IGV assembly

No BITE info — valve quick
dump instability
No BITE info

No BITE info
Check all clamps, weld seams
No BITE info

Leaking valve

No BITE info

No BITE info- valve not closing
properly

Leaks — check clamps and
weld seams

BITE info - “IGV ACT" - I1GV
mechanism will not open fully

31-15671
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Procedure 3C (Cont)

Symptom

Isolation Procedure

Probable Cause

Notes

Low duct pressure
not in all pneumatic
modes. (Low air >
2 psi) (Cont)

Put APU in duct pressure mode. If EGT APU performance
exceeds 500°C, the APU performance has deterioration

detenorated to the point that should be

overhauled

Load compressor
damage

No BITE info — APU will not
hold EGT and pressure with
excessive hot section
deterioration

No BITE info

Note: For all problems where “Probable Cause” is not an APU component, refer to Boeing FIM, ATA Chapter 36.

31-15671
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Procedure 3D

Symptom Isolation Procedure Probable Cause Notes
Fluctuating duct Start APU. Ensure main engine bleed switches
pressure are off. Activate bleed air switch and open

1solation valve.
»  Duct pressure unsteady?
5 to +10 psi fluctation
e  Duct pressure “dumping” at regular intervals

(—ﬂ psi fluctuatlon)
-20

¢ Duct pressure “dumping” at regular intervals

( 0 psi fluctuation)
-20

Surge valve

IGV actuator

P total transducer
DP transducer

Load compressor
damage
LCIT sensor

No BITE info-valve nternal
leak or mechanical problem
No BITE info-transducer
calibration shift. APU
operating too close to surge

No BITE info-APU removal
required

No BITE info-check leads for
tight connection

Turn on packs one at a time
¢  Fluctuating duct pressure in one pack only?
(Isolate left or right)

Pack controller
Pack value

Surge valve, PT, DP
transducers

No BITE info

No BITE info-mechanical
problem

31-15671
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Procedure 3D (Cont)

Symptom Isolation Procedure Probable Cause Notes
Fluctuating duct Turn on both packs
pressure (Cont) ¢ Fluctuating duct pressure in both packs? Cabin temp control No BITE info
Surge valve, PT, DP No BITE info-mechanical
transducers problem
Turn off packs. Turn on MES.
*  Fluctuating duct pressure in MES? Surge valve DP, PT No BITE info-mechanical
transducers problem
IGV actuator
Main engne starter No BITE info-mechanical
valve problem

Note: For all problems where “Probable Cause” is not an APU component, refer to Boeing FIM< ATA Chapter 36.

Honeywell
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Procedure 4A

Symptom Isolation Procedure Probable Cause Notes
High ot Check APU for external leaks as evidenced by oll | External leaks Tighten or replace components
consumption on compartment doors or oll on fitings lines, as required

flanges, etc.

Check cooling fan discharge port and firewall for
evidence of cooling fan shaft leak

Check drain mast for fluid leakage. If leakage
evident, go to Procedure 4B.

If oil consumption has been confirmed and there
is either white smoke or oil in the exhaust or there
is no evidence of external leaks, unclamp and pull
back the tailpipe and look up the APU exhaust.

e If ol around the gearbox vent discharge,
check to see if the gearbox shutoff valve I1s
stuck open.

If shutoff valve is closed

Cooling fan

Gearbox shutoff valve

Internal seal leak

« If ol is evident around the turbine bearing Turbine scavenge

housing on the turbine blades

pump, turbine seal

Ol cooler will probably require
cleaning

Replace APU
Replace APU

31-15671
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Procedure 4B

Symptom Isolation Procedure Probable Cause Notes
Fuel or oll leaks Determine which drain mast port I1s leaking
from drain mast
during APU
operation

Forward (767)/second from the (757) port is the Flow divider
flow divider drain (fuel discharge from this port at
APU is normal)

Aft most port is for the FCU and IGV actuator. Ol | FCU Shaft seal leak
leak from this port indicates FCU
Fuel leak from the aft port can come from either FCU Shaft seal leak

the FCU or IGV actuator. Break the drain line at IGV actuator
the T fitting between the two to determine which
one is leaking

The second from the aft port 1s for internal APU Oil leakage within overall APU
bearing seal cavity vents. Ol leakage from this consumption limit is allowable
port indicates internal APU seal problems

Honeywell
31-15671
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Procedure 4C

Symptom Isolation Procedure Probable Cause Notes
APU ol level Oil ievel i1s at running FULL mark on sight gauge Oi cooler check valves Leaking
changes with APU running and above static FULL mark

after shutdown or at static FULL when shutdown
and below running full when running.

Oil level is at running FULL mark on sight gauge
with APU running and below static FULL mark
after shutdown or at static FULL when shutdown
and above running FULL when running (may be
intermittant)

Deoil solenoid
Valve/wiring

Will show up on ECU BITE if
electronically faulty or wiring 1s
bad, but not if mechanically
sticking
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Procedure 4D

Symptom

Isolation Procedure

Probable Cause

Notes

Fuel in the ol

The only known failure to get fuel in the oil is
leakage from the FCU into the oil pump. This can
usually be confirmed by removing the FCU and

finding fuel in the cavity between the
(should be oil only)

pumps

FCU

Drain and flush APU oil system

31-15671
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Procedure 4E

Symptom Isolation Procedure Probable Cause Notes
Low oIl quantity Check APU oil level Low ol level Check for leakage/oil
(LOQ) message consumption

Verify that static and running oil levels correspond
on sight gauge (static FULL goes to running FULL

after startup) If not, go to "OIL LEVEL

CHANGES" troubleshooting procedure {4C)

If repeated or random LOQ messages are noted LOQ switch, oll level

with properly serviced APU

SEensor or wirnng

Nor wired through ECU
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6-36

Honeywell




Procedure 5

Symptom

APU generator fails
to load or drops off
line

Isolation Procedure Probable Cause Notes
With no pneumatic load on the APU attempt to FCU
transfer electric load to APU generator. ECU
If APU speed drops more than 2 percent- P2 sensor Calibration shift
Check for ECU generator load relat output signal. | ECU
If not present when APU speed is over 95
percent-
Check generator scavenge chip collector. Generator
If generator failed, remove chip collector Generator scavenge
assembly, If more than 1 cup of ol drains out- pump

Troubleshoot generator and generator system
(Chapter 24)
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