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APU INDICATORS

APU METERS
APU MASTER SWITCH
P5 OVERHEAD PANEL

START CONVERTER UNIT
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(-261 ONLY)
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28V = START

(E2-2)

P5

28V DC

A

CIRCUIT BREAKER PANEL

NC

NO

270V DC LINK POWER

270V DC LINK POWER
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B

SWITCH

49-62-11

BITE 0-3
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START

OFF

APU
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C X 100

8

6

4

2

0
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SPEED
OVER

A
PRESSURE
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B A
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MAINT FAULT

GEN

IS NOT AVAILABLE OR AC/DC CONVERTER FAILS.
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SOURCE OF POWER
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B

A
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28V DC INPUT

28V DC

115V AC 3 AC SENSE

28V DC AUX POWER

AIR/GROUND

115V AC 1

POSITION FEEDBACK

3 AC OUTPUT POWER

400 HZ

28V DC START

28V DC ON

28V DC OFF

28V DC
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(SPU) (E2-2)
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FAN
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S28
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49-41-11

7.5
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C33
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BATTERY BUS
SWITCHED HOT
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OFF
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24-31-12
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COMMAND
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CONTROL
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DC/AC
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SUPPLY
POWER

EXCITER/

49-41-11
49-41-11

49-62-51

SYSTEM 49-52-11
AND BLEED AIR

APU COOLING AIR

C803 AUX POWER

TRANSFER BUS 1
3 115V AC INPUT

M1709

UNIT (AGCU) (E2-2)
G14 GENERATOR CONTROL

BREAKER (APB)

UNIT (ECU) (AFT CARGO BAY OR E6-3)
APU ELECTRONIC CONTROL

STARTER/GENERATOR

SYSTEM 49-71-11
APU LUBRICATION

M6

BATTERY
24-31-11

EXCITER FIELD

RESOLVER

GEN STATOR

IGNITION OUTPUT

49-41-11
IGNITION UNIT

M1 (YAA)

CONVERTER
DC/DC

CONVERTER
AC/DC

24-22-31

VR ENABLE
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APU START CONTROL UNIT (SCU)M1710

REGULATOR
VOLTAGE

ENABLE
DC/DC
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CONTROL
SYSTEM

–
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8

START LOGIC

START LATCH

APU CONTROL OUTPUTS

IGNITOR ON COMMAND LOGIC

P5
SWITCH

49-41-11
COMMAND
IGNITION

N<88%

"FAULT INDICATOR"
T4>225F DURING START = OVER TEMP START

1 S

N >70%
START ENGINE

DOOR OPEN COMMAND 49-62-01
SPAR FUEL VALVE AND INLET

D3599B

AT N>95%
WAS PREVIOUSLY
N<49% AND APU
SHUTDOWN AND
RELIGHT =NOT

D2

D1

D3

120 S

P5

D3599B

APU MASTER

BLEED AIR VALVE

APU MESSAGE LOGIC

EGT

24-31-11

49-62-12

DMM

N<60%

1

BLEED AIR SWITCH
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MAIN ENGINE START 1 & 2

LOW OIL QUANTITY SWITCH 1 & 2

ON

START

OFF

APU

EGT

C X 100

8

6

4

2

0

APU

A
SPEED
OVER

A
PRESSURE
LOW OIL

B A

10

MAINT FAULT

D7

49-41-11

ACCEL SHUTDOWN
ACCELERATE AT A RATE OF 0.2% PER SEC. = NO
START MODE AND N<95% AND APU FAILED TO

28V DC START

28V DC ON

28V DC OFF

WHEN SPU AND SCU ARE OK
28V DC (1’S) ON BITE LINES1

(AFT CARGO BAY OR E6-3)

28V DC

SWITCH (P5)
S248

START

ON

BITE LOGIC
ECU

START SIGNAL
WITH

BITE TEST
PRESTART

49-62-11

A2

C2

C1

BITE 2

B9

2NO

2C

R

BITE 1

BITE 3

S

BITE 0

2NC

Q

49-41-11

OFF

N=7% TO 10%

SCHEDULE
ELSE PER IGV CONTROL
POSITION =22
ALTITUDE <25,000 FT THEN IGV
IF START MODE AND N>60% AND
IGV POSITION =15
IF START MODE AND N<60% THEN
IGV TM

SCV TM

24-31-12

APU MASTER

N <7%

C13

FCU TM

FUEL SOLENOID OPEN COMMAND

SYSTEM 49-52-11
AND BLEED AIR
APU COOLING AIR

M1709 APU ELECTRONIC CONTROL UNIT (ECU)

AUXILIARY POWER UNIT (APU)

STARTER/GENERATOR

SYSTEM 49-71-11
APU LUBRICATION

49-41-11
EXCITER FIELD

49-41-11
RESOLVER

49-41-11
GEN STATOR

49-41-11
IGNITION UNIT

M1 (YAA)

D3599B

FULL OPEN
INLET DOOR

LOW OIL PRESSURE

"READY TO LOAD"

"FAULT INDICATION"

"MAINTENANCE INDICATOR"
GENERATOR ROTATOR DIODE SHORT

N=95% + 2 SEC
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8 8
8 8

–

–

DC/DC FTO FLAG

DC/DC BIT FLAG

ISOLATION
PROVIDES INPUT/OUTPUT
AND TRANSFORMER/RECTIFIER
AC/DC 3f INPUT FILTER

CONTROLLER 1

50MS

D11478A

AC/DC TEMP SENSE +

AC/DC 3 PHASE SENSE

AC/DC ENABLE RTN

SOFT START RTN

DC/DC LINK PWR -

DC/DC LINK PWR +

AC/DC TEMP SENSE -

AC/DC ENABLE

115V AC SPU FAN PWR

DC/DC LINK PWR -

A

B

C

fB

fA

V

fC

Y

W

+

(SH 2)

H

L

M

K

N

T

U

R

33

17

AC/DC CONVERTER

2

27

(-261 0NLY)
SPU FAN

DC/DC CONVERTER

11

10

55

56

35

9

1

START POWER UNIT (SPU) (E2-2)M1850

POWER DISTRIBUTION PANEL

RELAY (ACSR) K5
AC START-UP

D44

M6

+

BATTERY SHIELDJ9

BATTERY

RETURN

2

270V DC

AA

AB

DC/DC LINK PWR +

AC/DC 3 PHASE SENSE

AC

DC/DC TEMP SENSE +

DC/DC ENABLE

DC/DC INTERLOCK -

DC/DC INTERLOCK +

DC/DC FTO FLAG

DC/DC BIT FLAG

DC/DC INPUT

SUP OPTO RTN

STATUS

CONTROL LINES

D11798

AC/DC ENABLE RTN

100MS

START
SOFT

LINE-TO-LINE
400HZ NOMINAL OUTPUT
3f SENSE 200V AC

MONITOR
INPUT
VOLTAGE

34

46

E

D

SPU FAN PWR RTN

DC/DC TEMP SENSE -

DC/DC OPTO RTN

24-31-11

G

F

AC INPUT ISOLATION

25

CONVERTER
APU START

35

14

C1336

31

30

>180 SECONDS.
AT 6.6 KW FOR
CAN PROVIDE 195 45V DC
PROVIDES NOMINAL 270V DC

-

INTERFACE
SIGNAL
POWER

DURING AN AC START
UP TO 120 SECONDS
270 +20V DC AT 7KW FOR
PROVIDES AN OUTPUT OF

24-51-11

RELAY (ACIIR)

(SH 2)

(SH 2)

(SH 2)

(SH 3)

(SH 3)

(SH 3)

(SH 3)

OUTPUT < 215V DC

INTERNAL FAULT

POWER SURGE CONTROL

RESET AT 176 F (80 C)
OVER TEMP TRIP AT 219 F (109 C)

UP TO 52 SEC. AFTER START
FAN ON ONLY DURING START AND

3

2

1

J

P

16

8

TRANSFORMER

D11478A

D11478B

P91

3

D11478B

3

1

24

>24 1.5 AMPS.
ON WHEN CURRENT IS
CURRENT LIMIT PROTECTION

DC-DC CONVERTER

4

CR’S 1&2
DIODES

RECTIFYING +

-

5

6

7

TRANS BUS 1
115V AC

2

-B

2
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8
8

8
8

BITE MESSAGE
NO COOLING FAN POWER

1

4

49-41-11

DC/DC INPUT -

DC/DC INPUT +

B1424-52-11

FAN POWER
UNIT SCU

AUX POWER

STANDBY BUS
115V AC

C1424

24-21-51 VR ENABLE

(35.4 C) = FAN OFF (0)
SCU OR SPU TEMP < 95 F

D11114C

AIR/GND

D11114C

M

N

D

C

V

U

F

G

E

T

W

B

A

UP TO 52 SEC. AFTER START
FAN(S) ON ONLY DURING START AND1

START CONVERTER UNIT (SCU) (E2-2)

52S

D11114C

(SH 1)

49-41-11

17

(SH 1)

ON

OFF

FPIR

ENABLE/DISABLE
FAN

3
SCU POWER SUPPLY

M1710

(SH 1)

(SH 1)

44

57

46

56

55
FAN
SCUFAN POWER VOLTAGE <57V AC

Q

R

S

36

23

(53.6 C) =FAN ON (1)
SCU OR SPU TEMP >=128 F

33

21

20

59

16

11

2

ENABLE
CONVERTER
SPU DC/DC

ENABLE
CONVERTER
SPU AC/DC

(GROUND =1)
OR VOLTAGE >18V
VOLTAGE >20V (AIR)
DC POWER & BATTERY

35

22

NEUTRAL = 1
LINE TO
INPUT >90V AC

43

30

(ONLY -261 SPU EQUIPPED W/FAN)

-D
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8 8

8 8

f

f

-
+

+

- PMG SENSE

+

-

-

+ PMG SENSE

(GENERATE) MODE
SHOWN IN DEFAULT

BITE 1
BITE 0

BITE 3
BITE 2

START ENABLE

1

OF AND UF LIMITS
PMG FREQ BETWEEN

READY TO LOAD

7
5

2
3

T3

T2

T1

L

K

APIR INTERLOCK

J

RELAY

H

R

P

EPR

D11114C
AB

N

(SH 1)

49-41-11

(SH 1)

P5

AA

Y

AC

7
8

12

10

11

9

24-21-31

D11114B

-

+

M1710

TIE BUS
24-21-21

C2

B2

A2

C1

B

A

TB5002

C

B1

A1

VR ENABLE
AC AND/OR DC POWER

START ENABLE

1

START CONVERTER UNIT (E2-2)

OTHER SOURCE ON TIE BUS

24-21-31

BREAKER
AUX POWERC803 TRIP

APU START MODE

D11114A

D11114C

D11114A

4

OV AND UV LIMITS
AC VOLTAGE BETWEEN

39

38

OVER TEMP FAULT BITE MESSAGE
TEMP >232.7 F (104.1 C)
SCU INTERNAL TEMP SENSORS 1 & 2

APB TRIP = 1

RECOVER AT <176.4 F (80.3 C)

24-21-31

OV

1

2
1
P6

GENERATOR

PMG POWER STATUS OK=1 STARTERG13(YAA)

PROTECTIVE LOCKOUT

MODE
GENERATE

17
28
29

27
14
6

CONTROL
VOLTAGE
AND
CURRENT

(SRD) SENSE
ROTATING DIODE
SHORTED

0 - 82 VLL
INPUT 1200 + 105HZ
3 PMG POWER

25
13

13
6
5

1200HZ + 105HZ
AT PMG FREQ OF
(5.30 TO 7.07 VRMS)
15 TO 30VPP
OUTPUT OF

CONDITIONER
SIGNAL

18

19

7
64
63
62
61

34

8

LOGIC
INTERFACE
BITE

24

26

18

25

D11114A

9

1

0 - 110V DC
EXCITER POWER
GENERATE MODE

10

8
EXCITER SUPPLY LOGIC

1f 400HZ
500V AC PEAK
POWER SUPPLY
EXCITER
START MODE

LOGIC CONTROL

3

2

1
3 PHASE OUTPUT

11.8 RMS, 2-10MA INPUT
DETERMINATION
SPEED AND POSITION
STARTER/GENERATOR
APU

41
42

53
54

66
67

11.8V RMS, 150MA OUTPUT
RESOLVER POWER

VOLTAGE REGULATOR

BITE MESSAGE
INTERNAL FAULT INTERNAL FAULT

BITE MESSAGE
VOLTAGE >425VP OVER VOLTAGE

BITE MESSAGE
SHORTED OUTPUT SHORT CIRCUIT

SRD BITE MESSAGE
EXCESS RIPPLE

3

APS ON

PMG

COSINE

SINE

PMG POWER

UV
VR ENABLE

24-24-31

P5

D11114B

R
E
S
O
L
V
E
R

FIELD
EXCITER

D11114C

(SH 1)
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WIRING DIAGRAMS

D2
D3

49-62-11

D3599C

C1

PMG

A2

24-31-11

18

C803

2

AUX
PWR BRKR

28V DC

+
D44

AIR

GND

32-09-11

31
D11142

1C

24
26

25
D11114A

14
27

AIR/GND

63
62

56

AC/DC TEMP SENSE +

33
34

25

35

SPU FAN PWR RTN

M2061 PROX SWITCH ELEX UNIT

D11114C

47 24-21-31

-

D11428
A

A

C

COM

59

34

58

48

27

SENSE
APB AUX

A

A

35
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DC LINK POWER +

DC LINK POWER +

DC/DC INTERLOCK -
14

D11798

M1850

SCU BITE 0
SCU BITE 1
SCU BITE 2

SCU BITE 3

SCU BITE 2
SCU BITE 1
SCU BITE 0

C13
D3599A

25

54

67

42

53

7

9

P5

(E3-1)

24-21-31

20

T3

T2

T1

UNIT (E6-3)

APU START CONVERTER UNIT (E2-2)

11

DC/DC ENABLE

C
B
A

NC

49-62-11

ON

SCU BITE 3

RESOLVER SIN +

24-21-51

PMG SIGNAL +

OFF

VR ENABLE
OV PROTECTION FLAG
UV PROTECTION FLAG

EXCITER FIELD -
EXCITER FIELD +

RESOLVER SIN -

RESOLVER COS -
RESOLVER COS +

RESOLVER PWR -
RESOLVER PWR +

TRANSFER BUS 1
115V AC

C

PMG SIGNAL -

DC CONT PWR

11

PMG INPUT

START ENABLE

- PMG SENSE
+ PMG SENSE

AIR/GND

POR
SCU OUTPUT/

VR ENABLE

UV PROT FLAG

DC PWR RTN

B

C

START (28V DC)

24-51-11

C33

fC

fB

fA

+

CIRCUIT BREAKER PANELP6-4

OV PROT FLAG

C2

D1

CONT (A14)
POWER UNIT

AUX

HOT BATTERY BUS
28V DC SWITCHED

24-61-11 7.5

(B14)
SCU FAN POWER
POWER UNIT

POWER DISTRIBUTION
PANEL 1

E1

CONVERTER (A11)
APU START

59
46
21

B

16

(NOSE WHEEL WELL)

1
44

35

45

30

24-22-31

17

7
61
62
63
64

24-24-31

4
3
22
23

4
1
2
3

P6

P5

10

11

D11436

24
10

6
8

28

2

29

10

12

15
66 30

27

29

12

2
16

7

START POWER UNIT (E2-2)

M1709

M1710

4
3

B

D11114C

D11114C

D11118/P4

D10434/P3

24-54-11
STANDBY BUS

115V AC

CLOSED

5

TRIP

AUX

LIMIT CT
CURRENT

P91
PANEL 1

POWER DISTRIBUTION

1

3

8

41

5
6
13

8
10

D11114B

10

D11114C

28

D11114C

16
17D7

C1336
35

25

START ENABLE

D11478B

BATTERY

APU SW (P5)

2NO

1NO

UNIT
M1(YAA)

P13

S248

G14

60

2NC

START

APU ELECTRONIC CONTROL

(STA 1088)
DISCONNECT
APU FIREWALL

D3599B

2

49-62-51

49-62-11
49-41-11

IGNITION

AUXILIARY POWER UNIT

1

M6

G13(YAA) STARTER GENERATOR

N

D10896A

D10896B

8

59

APU GEN CONT UNIT

1
5

(J9)

5
7

P91

3
2

(STA 1088)
DISCONNECT
APU FIREWALL

33

6

2C

11
21 13

ON (28V DC)

OFF (28V DC)

20

DC/DC INPUT OK 1946

SPU FAN PWR

OUTPUT
IGNITION

1NC

D11478A

D10904

24-22-31

B9

D3599B

49-62-11 49-62-11

49-62-11

COSINE

SINE

R
E
S
O
L
V
E
R

FIELD
EXCITER

WIRING DIAGRAMS
-B

9
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OPEN CIRCUIT)
(14.0-16.0V DC

AUXILIARY POWER UNIT
ELECTRONIC CONTROL UNIT (ECU) (AFT CARGO BAY OR E6-3)M1709

(-)

(+)

(PT-)

(PT+)

(DELTA P-)

(DELTA P+)

(
D
E
L
T
A
P
)

(
P
T
)

(GROUND = 0, OPEN = 1)

CPU

6 SEC

1 SEC

(GROUND = 0, OPEN = 1)

OFF

ON

MODULE (P5)
AIR CONDITIONINGP5-10

49-62-12
FAULT LIGHT

SHUTDOWN

SENSOR (PT)
TOTAL PRESSURET4(YAA)

4

3

2

1
P19

-

+

-

+

SENSOR (DELTA P)
DELTA PRESSURET12(YAA)

4

3

2

1
P20

-

+

-

SENSOR (P2)
INLET PRESSURE

+

T3(YAA)

-

+

-

+

4

3

2

1
P18

BLEED VALVEV1(YAA)

VALVE OPEN

VALVE CLOSED

4

3

2

1
P10

-

+

SWITCH
POSITION

SOLENOID

D11

C11

D10

D9

D8

C8

D3599A

D13

D12

C9

B10
D3599B

ARINC 429 49-62-11

NC

D646

4

32

13

2

3

1 C4

A13
D3599B

(49-62-12)

(49-62-12)

(49-62-12)

(49-62-12)

36 VOLTS DC
OUTPUT = 16 TO
OPEN COMMAND
BLEED AIR VALVE

(
P
2
)

(P2+)

(P2-)

CIRCUIT
CONDITIONER

MULTIPLEXER
DIFFERENTIAL

GAIN
PROGRAMMABLE

CPU

EXCITATION
10V DC

CONVERTER
DIGITAL
ANALOG TO

CLOSED CIRCUIT)
(9.7-10.3V DC

S8 APU BLEED SWITCH

DELTA P/P2
SCHEDULE
FLOW

OUTPUT = TRUE (1)
PER SEC. THEN
< 2.0 LBS.
IF PT/P2

OUTPUT = TRUE (1)
PER SEC. THEN
< 0.4 LBS.
IF FLOW

N > 95%

N > 95%

FAULT 49-52017
SHUTDOWN
REVERSE FLOW

OUTPUT = 1
CLOSE COMMAND
BLEED AIR VALVE

N > 95%

P2 > 7.19 PSIA

ALTITUDE < 18,000 FT

LOSS OF DELTA PRESSURE

LOSS OF PT

LOSS OF SCV LVDT

LOSS OF IGV LVDT

SCV TORQUE MOTOR FAIL

IGV TORQUE MOTOR FAIL

RECEIVE
TRANSMIT AND
ARINC 429

CPU

INITATED
SEQUENCE
SHUTDOWN

PROTECTIVE

-C

1
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WIRING DIAGRAMS

21-51-21 (SH 2)

-
+

-
+

+

+
-

(SH 1)
21-51-21

21-51-11 (SH 1)

29
D680

D646

(SH 2)
21-51-11

4

32

13

NC

MODULE (P5)
AIR CONDITIONING

44

AIR COND RELAYS 2 (E4-1)

19

21-51-11 (SH 2)

44
D458A

80-11-11

GND

SYSTEM 2
AIR/GND

AIR

80-11-11

D10002A

M1455

32-09-12

M2061 PROX SWITCH ELEX UNIT

NC

B5

B6 28V DC = L PACK ON

GND SIGNAL = AIR51

VA

SECONDARY

PRIMARY

VA VB

-

VB

PRIMARY

36-11-11 (SH 1)

GND = APU BLEED ON

+

-
+

+

A/P SIGNATURE 2

A/P SIGNATURE 1

-

+

+

PRESSURE SEAL

AIR COND RELAYS 1 (E4-1)M324

EXCITATION

C7

D10912/P1

21-51-11 (SH 1)

C8NC

VALVE OPEN
CONTROL
FLOW
28V WHEN

(NOSE WHEEL WELL)

D10988

EXCITATION

-

49-62-12

C8

C11

D10

DELTA PRESSURE

80-11-11
1B

28V DC = MES

28V DC = MES

1

2

TO LOAD
28V WHEN READY

S266

SWITCH (P5)
ENG 2 START

SECONDARY

(DRIVER) -

+

(STA 1088)
DISCONNECT
APU FIREWALL

D10002A

3NC
19

23

49-52-31

C3

S4 K8

C2

SWITCH (P5-10)
L PACK

OVERHEAT RELAY
PACK

D458A
D646

1NC

CLOSE

5

3

6

2

OPEN

MOTOR
TORQUE

7
P17

INLET GUIDEV2(YAA)

4

1

3

1

5

NO

+

D3599B

C9

B10

-

+
-

AUXILIARY POWER UNIT

CLOSE

V1(YAA)

SWITCH
POSITION

SOLENOID

VALVE OPEN
CONTROL
FLOW
28V WHEN

C3

A15

C14
C15

21

8

BLEED VALVE

1
P10

B14

1

3

5

210

D10436/P2

OPEN

22

23

2

MOTOR
TORQUE

(STA 1088)
DISCONNECT
APU FIREWALL

7
P9

SURGE VALVE

D15

V3(YAA)

A14

B15

9

8

4

SWITCH
APU BLEED

P20

D9

M1709

S5

-

1

K8

2

APU ELECTRONIC CONTROL

4

2

3
2

4

1
P19

D8

21

3

2
10

VANE

(STA 1088)
DISCONNECT
APU FIREWALL

(DRIVER) -

8

-

C2

S8

OVERHEAT

23

UNIT (AFT CARGO BAY)

D3599B

SWITCH (P5-10)
R PACK

49-62-12

SENSOR (PT)

P5-10

C4

1B

A1

3

D10434/P3

6

15
30

B12

5

A12

B13

A13

A11

80-11-11 T12(YAA)

TOTAL PRESSURET4(YAA)

SENSOR (DELTA P)

OVERHEAT RELAY
PACK

NORMAL

NORMAL

OVERHEAT

4

ON

A6

9

C3

OFF

28V DC = R PACK ON

SWITCH (P5)

B12

49-62-51

21-51-11 (SH 1) L & R PACK APU HIGH FLOW ENABLE

D11

ENG 1 START

S267

16

B10

31

1

A10

4 3

D3599A

+

-Y

2
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WIRING DIAGRAMS

-
+
-

21-51-21

21-51-11 (SH 1)

29
D680

D646

(SH 2)
21-51-11

4

32

13

NC

MODULE (P5)
AIR CONDITIONING

53

AIR COND RELAYS

37

(SH 2)
21-51-11

53
D458B

80-11-11

(E4-1)

PRESSURE SEAL

GND

SYSTEM 2
AIR/GND

AIR

80-11-11

D458A

M324

32-09-12

M2061 PROX SWITCH ELEX UNIT

B5

B6 28V DC = L PACK ON

GND SIGNAL = AIR51

EXCITATION

EXCITATION

36-11-11 (SH 1)

GND = APU BLEED ON

+

-
+

+

A/P SIGNATURE 2

A/P SIGNATURE 1

-

+

+
PRIMARY

VBVA

-
+
-
+

+

C7

D10912/P1

21-51-11 (SH 1)

C8NC

21-51-21 R PACK HIGH FLOW CONTROL

VALVE OPEN
CONTROL
FLOW
28V WHEN

(NOSE WHEEL WELL)

D10988

VA

-

49-62-12

C8

C11

D10

DELTA PRESSURE

80-11-11
1B

28V DC = MES

28V DC = MES

1

2

TO LOAD
28V WHEN READY21-51-11 (SH 1) L PACK HIGH FLOW CONTROL

S266

SWITCH (P5)
ENG 2 START

(DRIVER) -

+

(STA 1088)
DISCONNECT
APU FIREWALL

D458A

3NC
37

23

49-52-31

C3

S4 K8

C2

SWITCH (P5-10)
L PACK

OVERHEAT RELAY
L PACK

D458B
D646

1NC

CLOSE

5

3

6

2

OPEN

MOTOR
TORQUE

7
P17

INLET GUIDEV2(YAA)

4

1

3

1

5

NO

+

D3599B

C9

B10

-

+
-

AUXILIARY POWER UNIT

CLOSE

V1(YAA)

SWITCH
POSITION

SOLENOID

VALVE OPEN
CONTROL
FLOW
28V WHEN

APU ELECTRONIC CONTROL

VB

PRIMARY

M1709

C3

A15

C14
C15

21

8

BLEED VALVE

1
P10

B14

1

3

5

210

D10436/P2

OPEN

22

23

2

MOTOR
TORQUE

(STA 1088)
DISCONNECT
APU FIREWALL

7
P9

SURGE VALVE

D15

V3(YAA)

A14

B15

9

8

4

SWITCH
APU BLEED

P20

D9

UNIT (E6-3)

S5

-

1

K3

2

SECONDARY

4

2

3
2

4

1
P19

D8

21

3

2
10

VANE

(STA 1088)
DISCONNECT
APU FIREWALL

(DRIVER) -

8

-

SECONDARY

C2

S8

OVERHEAT

23

D3599B

SWITCH (P5-10)
R PACK

49-62-12

SENSOR (PT)

P5-10

C4

1B

A1

3

D10434/P3

6

15
30

B12

5

A12

B13

A13

A11

80-11-11 T12(YAA)

TOTAL PRESSURET4(YAA)

SENSOR (DELTA P)

OVERHEAT RELAY
R PACK

NORMAL

NORMAL

OVERHEAT

4

ON

A6

9

C3

OFF

28V DC = R PACK ON

SWITCH (P5)

B12

49-62-51

D11

ENG 1 START

S267

16

B10

31

1

A10

4 3

D3599A

+

-G

4
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D3599A

CPU

APU OVERSPEED INDICATION

CPU

N

CPU

N

CPU

P2

T5

B

FUEL SHUTOFF
CPU

-

+ D3599A

+

CPU

-

+

CPU

-

+

-

+

-

APU ELECTRONIC CONTROL (ECU) (AFT CARGO BAY OR E6-3)M1709

20 S

T2(-)

T2(+)

(+)

(-)

(+)

(-)

N2(-)

N1(-)

N2(+)

N1(+)

N2
MONOPOLE

N1
MONOPOLE

(-)

(+)

SINE
COMMON

(+)

COSINE

EGT 2(-)

EGT 1(-)

EGT 2(+)

EGT 1(+)

D3599A

D3599B

CPU

A

D3

C3

D4

C4

C10

A8

A7

A6
A4
A5

B9

A9

D5

C5

B14

B13
D3599B

D7

C7

D6

C6
D3599A

9

8

6

7

5

4

SOLENOID

P22

11
10
12

3

2

AUXILIARY POWER UNIT

B

A

TEMPERATURE SENSOR
INLET

FUEL CONTROL UNITM2(YAA)

4

3

2

1
P12

SPEED SENSORST7(YAA)

A15
D3599B

ARINC 429 49-62-11

D3599B
A13

AT 12.5 KHZ
KHZ AND RECEIVE
TRANSMIT AT 100
ARINC 429

CPU

INITIATED
SEQUENCE
SHUTDOWN
PROTECTIVE

+

THERMOCOUPLE 2
T9(YAA) EGT

THERMOCOUPLE 1
T9(YAA) EGT

T10(YAA)

T9(YAA)

T2(YAA)

RTD

MOTOR
TORQUE

49-62-11
OVERSPEED LIGHT

49-62-11
FAULT LIGHT

FAULT 49-41012
SHUTDOWN
NO SPEED ENABLE

START

40 MS

N > 106%

N < 7%

FAULT 49-31014
SHUTDOWN
PROTECTIVE
OVERSPEED

FAULT 49-91006
SHUTDOWN
INLET OVERHEAT

3 SEC (OUTPUT = 1)
TEMPERATURE
(T2) > 3508F = OVER
INLET TEMPERATURE < = 1.5V

EXCITATION VOLTAGE
AND MULTIPLEXER CIRCUIT.
EXCITATION, CONDITIONER

PROTECTION FAULT 49-61020
LOSS OF OVERSPEED
PROTECTION SHUTDOWN
CAUSES
LOSS OF CIRCUIT PROTECTION
PROTECTION CIRCUIT
OVERSPEED DIECTION/

CONVERTER
DIGITAL
ANALOG TO

GAIN AMPLIFIER
PROGRAMMABLE

MULTIPLEXER
DIFFERENTIAL

< = 1.5V
EXCITATION VOLTAGE
RTD SENSOR CONDITIONER

120 MA = FULL FUEL
0 MA = NO FUEL
0 TO 120 MA
MOTOR DRIVER
FUEL TORQUE

MULTIPLEXER

TRAPEZOIDAL WAVE
EXCITATION
FUEL RESOLVER

MONOPOLE 2
LOSS OF

MONOPOLE 1
LOSS OF

FAULT 49-61009
SHUTDOWN
LOSS OF SPEED

R

SQ

N < 7%

N > 95%

N < 85%

400 MS

12.5 S

FAULT 49-31018
SHUTDOWN
UNDERSPEED

TRUE (1)
THEN OUTPUT =
< 0.5% PER SEC
INCREASING AT
IF N IS

12.5 S

HIGHEST SPEED = N
12,200 HZ = 100%
13,420 HZ = 110%
610 HZ = 5%
INPUT OF 0.5 TO 80VP-P
SINUSOIDAL FREQUENCY
CONVERTER APPROXIMATELY
FREQUENCY-TO-DIGITAL

TRUE (1)
OUTPUT =
SECOND THEN
AT < 0.2% PER
INCREASING
IF N IS

FAULT 49-41010
SHUTDOWN
NO ACCELERATION

LIGHT OFF

N < 7%

SCHEDULE
FUEL TURN ON SPEED

R

SQ

R

SQ

SWITCH OFF
APU MASTER

N < 7%

SWITCH ON
APU MASTER

R

S

200 MS

Q
23 SEC

FAULT 49-41011
SHUTDOWN
NO FLAME

CONDITION
NO FLAME

N > 7%

SCHEDULE
T5 LIGHT OFF

NOMINAL LOAD
OUTPUT 0.7 A
CURRENT
37 TO 14V DC
DRIVER
FUEL SOLENOID

LIGHT OFF

TRUE (1)
OUTPUT =
THEN
IF A > B

FAULT 49-61009
SHUTDOWN
LOSS OF EGT

LOSS OF EGT 2

LOSS OF EGT 1

(EGT1 + EGT2)/2
ELSE

EGT2 - EGT1 > 100
OR

EGT1 - EGT2 > 100
TEMPERATURE IF

HIGHEST

T5 CALCULATION

1 MA = 10008 C
0 MA = 08 C
EGT CURRENT DRIVER

-E

1

737-700/800 SYSTEM SCHEMATIC MANUAL

D280A203

APU CONTROL 49-61-01

Page 101

Feb 09/2009

ALL

BOEING PROPRIETARY - Copyright # - Unpublished Work - See title page for details.



M

M

£

£

3
1

D920

4
2

4
1

5
2

3

1
2

5

D922

33-18-33

33-18-33

33-18-33

29 S

N < 7%

R

SQ

R

S

FAULT 49-31001
SHUTDOWN
PROTECTIVE
NOT CLOSED
APU FUEL VALVE

+28V DC

+28V DC

+28V DC

+28V DC

+28V DC

+28V DC

P6-2

+28V DC

A-K

CIRCUIT BREAKER PANEL

Q

R

S

.2 S

Q

R

G14

AC SYSTEM GEN AND APU PANEL

M299
ACTUATOR (STA 1055)

ON (28V DC)

33-18-33

READY TO LOAD

1

4

3

33-18-33

33-18-33

49-94-21

1

2

4

1

B

L5 APU GEN OFF BUS

3

4

3

OVER SPEED

2

A

A

A

A

B

L12

L11

2

FAULT

4

ECU CONTROL LOGIC

M299

FAULT 49-15004
PROTECTIVE SHUTDOWN
DOOR FAILS TO OPEN

DOOR OPENS IN 31 SECONDS
CONFIRM THAT APU INLET

S

VALVE CLOSED = 1
APU SPAR FUEL

TRUE = 1
VOLTAGE 9.5V DC
DOOR CLOSE SAMPLE

ON

OFF

N<7%

SHUTDOWN
PROTECTIVE

COMMAND +28V DC 2-6.6A
AND INLET DOOR OPEN
APU SPAR FUEL VALVE

2 SEC

SEQUENCE
SHUTDOWN

S
R

Q

VALVE CLOSED = 1
APU SPAR FUEL

APU MASTERS248

COMMAND +28V DC 6.6A
AND INLET DOOR CLOSE
APU SPAR FUEL VALVE

FAULT 49-15218
"INLET DOOR DID NOT CLOSE"
CDU BITE MESSAGE
WITHIN 35 SECONDS
IF DOOR IS NOT CLOSED

DOOR CLOSES IN 35 SECONDS
CONFIRM THAT APU INLET

OR IF N INCREASES TO 95%
LATCHED. RESET ON SHUTDOWN
THEN LOAD SHED COMMAND IS
APU IS IN GENERATE MODE
BELOW 85% (N<85%) WHILE
AND APU SPEED DECREASES
IF APU WAS ON SPEED (N>95%)

AIR INLET DOOR

PROTECTION
OVERSPEED
LOSS OF

FAULT 49-15003
PROTECTIVE SHUTDOWN
AFTER OPENING
DOOR CLOSES

TRUE = 1
VOLTAGE 9.5V DC
DOOR OPEN SAMPLE

N < 30%

2

D48080J/P

5

(B19)
SW PWR

APU FIRE
28-21-21

C1344

+28V (C33)

READY TO LOAD

P5-4

PATH
GROUND

TO APB FOR
24-22-31

APU GENERATOR CONTROL UNIT-(AGCU) (E2-1)

NORMAL

NORMAL

FIRE

APU MASTER SWITCH OFF

ON SPEED (95% < N < 106%)

PROTECTIVE SHUTDOWN

AIR INLET DOOR

NC

SPEED (N) > 106% = OVERSPEED

(+28V DC)
OFF

PROTECTIVE SHUTDOWN

APU ELECTRONIC CONTROL UNIT (ECU)
(AFT CARGO BAY OR E6-3)
M1709

NC

FIRE

APU FUEL SHUTOFFV43
VALVE (STA 727)

NC

UNIT (E4-2)
BUS POWER CONTROLG15

24-28-41

LOGIC
LOADSHED

49-41-11
UNIT

CONVERTER
TO START

VR ENABLE

LOCKOUT
PROTECTIVE
NO PRIOR

28V DC 93MA
SWITCH POWER
INLET DOOR

CONTROL MODULE (E2-2)
ENGINE & APU FIRE DETECTIONM279

+28V DC

MODULE
ENG & APU FIRE CONT.P8-1

APU FIRE SWITCHS10

(RIGHT WHEEL WELL)
APU FIRE CONTROL PANELP28

APU REMOTE FIRE SWS16

SWITCH (P5)

NOT FULLY OPEN

FULLY OPEND1246

Q

COMMAND
LOAD SHED

NORMAL

OPEN

OPEN

A-L

POSITION SW (STA 1055)

N < 85% = 1

(SH 1)
26-11-31

CLOSE

CLOSE

.044 S

FIRE

A-M

1

-B

1
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INLETT3(YAA)+

-
+

MODULE
DATA MEMORYM3(YAA)

+

B14

MOTOR
TORQUE

SOLENOID

4

B9

11

UNIT

12A5
3

3

1
P12

SENSORS
SPEEDT7(YAA)

AUXILIARY POWER UNIT

D3599B

UNIT (AFT CARGO BAY)
APU ELECTRONIC CONTROLM1709

4

POWER

-

-

XMIT

–

5
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WIRING DIAGRAMS

-
+

-
+

PRESSURE SEAL

PRESSURE SEAL

DIVIDER SOLENOID
V4(YAA) FLOW

P23

2

1

26

25
D10434/P3

PRESSURE SENSOR (P2)

A9

(STA 1088)
DISCONNECT
APU FIREWALL

-

+

COSINE
SINE

B13
D3599B

2

C10

6

D3599B

A4

A8

A6

29

28

RTD

3

D4

42

27 8

+
D1

+

+

-

-

-

D10436/P2

49-62-12

49-62-51

C12

D12

C11

C13
D13

D11

+

6

P11

7

2
3

10
11

8
9

1
2
P20 49-52-31

SENSOR (DELTA P)
DELTA PRESSURET12(YAA)

P22

C1
D3599A

D13
D12

+

D5
C5

RESOLVER PRIMARY -

+

RECEIVE

D3599A

+
-

-

-

+

+

-

-

+

RESOLVER PRIMARY +

SECONDARY COMMON

CLOCK

(STA 1088)
DISCONNECT
APU FIREWALL

24
11

12
26

19
18

D10912/P1

24

A7

C4

9

(STA 1088)
DISCONNECT
APU FIREWALL

(STA 1088)
DISCONNECT
APU FIREWALL

20
36

19
35

34
33

32
18

5

A9

4

25

12

26

11

7

10

AUXILIARY POWER UNIT

-

FUEL CONTROLM2(YAA)

3

2

D10436/P2

4
3
2
1
P18

INLETT3(YAA)+

-
+

MODULE
DATA MEMORYM3(YAA)

+

B14

MOTOR
TORQUE

SOLENOID

4

B9

11

UNIT

12A5
3

3

1
P12

SENSORS
SPEEDT7(YAA)

AUXILIARY POWER UNIT

D3599B

UNIT (E6-3)
APU ELECTRONIC CONTROLM1709

4

POWER

-

-

XMIT

–

6
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WIRING DIAGRAMS

49-62-12

NC

49-94-21

PRESSURE SEAL

PRESSURE SEAL

49-62-11

49-62-11 GENERATOR LOAD -

GENERATOR LOAD +

7

NC

(STA 1088)
DISCONNECT
APU FIREWALL

32

D10434/P3

NC

49-52-31

D10434/P3

(STA 1088)
DISCONNECT

APU FIREWALL

18

NC

49-62-12

49-62-12

33

31

NC

NC

49-52-31

49-62-12

30

NC

NC

NC
49-62-11

49-62-11

49-62-12

49-62-11

49-62-11

49-41-11

49-41-11

49-62-11

49-62-12

49-62-12
49-52-31

49-52-31

49-94-21

49-52-31
49-52-31

49-62-11

49-62-12

49-52-31
49-62-11
49-52-31
49-41-11

49-62-11

49-52-31

49-94-21

49-62-11

49-94-21
49-62-11

49-62-11
49-94-21
49-62-11
49-62-11

49-62-11

49-52-31

49-62-11

49-52-31
49-62-11

49-52-31

49-62-12

49-52-31

49-71-21

SPARE

SPARE

SPARE

FCU SHIELD

IGV LVDT EXCITATION -

IGV SECONDARY COMMON

SCV TORQUE MOTOR +

SPARE

INLET TEMPERATURE SENSOR +
FUEL TEMPERATURE SENSOR +

DMM POWER +

49-52-31

49-62-51

4
5

2

A4

A9

49-71-21

ARINC 429 TRANSMIT -

SPARE 3.5A

SPAR VALVE/INLET DOOR CLOSE

ARINC 429 TRANSMIT +

FUEL VALVE SOLENOID

OLS LOQ
OLS ADD

BLEED CONTROL SOLENOID

RIGHT PACK ON

OVERSPEED INDICATOR

INLET DOOR SWITCH POWER

ESSENTIAL MODE (RESERVED)

D14

D9

D4

C14

C9

C4

B14

B9

B4

A14

A1
D3599B

D3599C

1

MAIN ENGINE START 1

A3

A5

A2

3

A8

A10

A7
A6

49-62-12
49-62-12

49-94-21

49-52-31

49-62-12

49-52-31

49-62-12

49-52-31

CHASSIS GROUND
SPARE

+28V DC RETURN

ARINC 429 RECEIVE -

SPARE

DMM RECEIVE -
DMM TRANSMIT -

SPAR VALVE/INLET DOOR OPEN

DMM TRANSMIT +

SPARE
IGNITOR

SPARE 6A

SPARE

START CONVERTER BITE 2
START CONVERTER BITE 1

ARINC 429 RECEIVE +

START CONVERTER BITE 0

DMM RECEIVE +
DMM CLOCK -

BLEED VALVE POSITION

DMM CLOCK +

AIRPLANE SIGNATURE 2
AIRPLANE SIGNATURE 1

BLEED AIR SWITCH

SPEED SENSOR (N1) SHIELD

MAIN ENGINE START 2
APU MASTER SWITCH OFF

SPEED SENSOR (N1) -

APU MASTER SWITCH START

SPEED SENSOR (N1) +
READY TO LOAD

START ENABLE

READY TO LOAD

SPAR VALVE CLOSED
SPAR VALVE OPENED

LOP SWITCH

LEFT PACK ON

REMOTE FIRE SWITCH
FIRE DETECTION SYSTEM

MAINT INDICATOR

APU FIRE SWITCH

FAULT INDICATOR
LOP INDICATOR

FLOW DIVIDER SOLENOID

LOAD SHED SIGNAL

INLET DOOR CLOSE COMMAND
INLET DOOR OPEN COMMAND

INLET DOOR NOT FULLY OPEN

AIR/GROUND

INLET DOOR FULLY OPEN
APU MASTER SWITCH ON

D13

D15

D12
D11

D8

D10

D7
D6

D3

D5

D2
D1

C13

C15

C12
C11

C8

C10

C7
C6

C3

C5

C2
C1

B13

B15

B12
B11

B8

B10

B7
B6

B3

B5

B2
B1

A13

A15

A12
A11

49-62-11

DMM POWER -

DELTA PRESSURE SENSOR +

49-41-11

B13

C3

C8

C13

D3

D8

D13
SCV SHIELD

TOTAL PRESSURE SENSOR +

EGT SENSOR 1 +

3

6

NC

FCU TORQUE MOTOR -

A1

A6

A11

B1

49-62-12

SCV TORQUE MOTOR -

SPEED SENSOR (N2) SHIELD

SPEED SENSOR (N2) -

B8

49-94-21

SCV SECONDARY -

INLET PRESSURE SENSOR -

49-71-21

DELTA PRESSURE SENSOR -
TOTAL PRESSURE SENSOR -
INLET PRESSURE SENSOR +

49-71-21

49-52-31

49-52-31

B12

B14

B11

FUEL TEMPERATURE SENSOR -

C2

C4

C1
B15

C7

C9

C6
C5

C12

C14

C11
C10

D2

D4

D1
C15

D7

D9

D6
D5

D12

D14

D11
D10

OIL TEMPERATURE SENSOR -

SCV SECONDARY +

INLET TEMPERATURE SENSOR -

D15

S/G FILTER BYPASS

SPARE/TEST

START CONVERTER BITE 3
SCV SECONDARY COMMON

EGT SENSOR 2 +

SPEED SENSOR (N2) +

PRESSURE SENSOR EXCITATION +

J2
1

5

NC
4

2
NC

NC
NC

NC

FCU RESOLVER +

FCU TORQUE MOTOR +

IGV LVDT EXCITATION +
IGV TORQUE MOTOR +

D3599A

A2

+28V DC

FCU COSINE
A5

A7

A4
A3

A10

A12

A9
A8

A15

B2

A14
A13

B4
B3

OIL TEMPERATURE SENSOR +

IGV SECONDARY -

IGV SHIELD

SPARE

FCU RESOLVER -

EGT SENSOR 1 -
EGT SENSOR 2 -
PRESSURE SENSOR EXCITATION -

B7

B9

B6
B5

49-52-31

B10

49-62-12

49-62-12
49-62-12

49-71-21

ELECTRONIC CONTROL UNIT (AFT CARGO BAY)M1709

RS422 XMT +
RS422 XMT -

RS422 RCV +
RS422 RCV -
RS422 HS XMT -

FCU RETURN

BITE POWERUP
FCU SINE

EGT METER -
EGT METER +

IGV TORQUE MOTOR -
IGV SECONDARY +
SCV LVDT EXCITATION +
SCV LVDT EXCITATION -

RS422 HS XMT +

-U

1
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WIRING DIAGRAMS

49-62-12

NC

49-94-21

PRESSURE SEAL

PRESSURE SEAL

49-62-11

49-62-11 GENERATOR LOAD -

GENERATOR LOAD +

7

NC

(STA 1088)
DISCONNECT
APU FIREWALL

32

D10434/P3

NC

49-52-31

D10434/P3

(STA 1088)
DISCONNECT
APU FIREWALL

18

NC

49-62-12

49-62-12

33

31

NC

NC

49-52-31

49-62-12

30

NC

NC

NC
49-62-11

49-62-11

49-62-12

49-62-11

49-62-11

49-41-11

49-41-11

49-62-11

49-62-12

49-62-12
49-52-31

49-52-31

49-94-21

49-52-31
49-52-31

49-62-11

49-62-12

49-52-31
49-62-11
49-52-31
49-41-11

49-62-11

49-52-31

49-94-21

49-62-11

49-94-21
49-62-11

49-62-11
49-94-21
49-62-11
49-62-11

49-62-11

49-52-31

49-62-11

49-52-31
49-62-11

49-52-31

49-62-12

49-52-31

49-71-21

SPARE

SPARE

SPARE

FCU SHIELD

IGV LVDT EXCITATION -

IGV SECONDARY COMMON

SCV TORQUE MOTOR +

SPARE

INLET TEMPERATURE SENSOR +
FUEL TEMPERATURE SENSOR +

DMM POWER +

49-52-31

49-62-51

4
5

2

A4

A9

49-71-21

ARINC 429 TRANSMIT -

SPARE 3.5A

SPAR VALVE/INLET DOOR CLOSE

ARINC 429 TRANSMIT +

FUEL VALVE SOLENOID

OLS LOQ
OLS ADD

BLEED CONTROL SOLENOID

RIGHT PACK ON

OVERSPEED INDICATOR

INLET DOOR SWITCH POWER

ESSENTIAL MODE (RESERVED)

D14

D9

D4

C14

C9

C4

B14

B9

B4

A14

A1
D3599B

D3599C

1

MAIN ENGINE START 1

A3

A5

A2

3

A8

A10

A7
A6

49-62-12
49-62-12

49-94-21

49-52-31

49-62-12

49-52-31

49-62-12

49-52-31

CHASSIS GROUND
SPARE

+28V DC RETURN

ARINC 429 RECEIVE -

SPARE

DMM RECEIVE -
DMM TRANSMIT -

SPAR VALVE/INLET DOOR OPEN

DMM TRANSMIT +

SPARE
IGNITOR

SPARE 6A

SPARE

START CONVERTER BITE 2
START CONVERTER BITE 1

ARINC 429 RECEIVE +

START CONVERTER BITE 0

DMM RECEIVE +
DMM CLOCK -

BLEED VALVE POSITION

DMM CLOCK +

AIRPLANE SIGNATURE 2
AIRPLANE SIGNATURE 1

BLEED AIR SWITCH

SPEED SENSOR (N1) SHIELD

MAIN ENGINE START 2
APU MASTER SWITCH OFF

SPEED SENSOR (N1) -

APU MASTER SWITCH START

SPEED SENSOR (N1) +
READY TO LOAD

START ENABLE

READY TO LOAD

SPAR VALVE CLOSED
SPAR VALVE OPENED

LOP SWITCH

LEFT PACK ON

REMOTE FIRE SWITCH
FIRE DETECTION SYSTEM

MAINT INDICATOR

APU FIRE SWITCH

FAULT INDICATOR
LOP INDICATOR

FLOW DIVIDER SOLENOID

LOAD SHED SIGNAL

INLET DOOR CLOSE COMMAND
INLET DOOR OPEN COMMAND

INLET DOOR NOT FULLY OPEN

AIR/GROUND

INLET DOOR FULLY OPEN
APU MASTER SWITCH ON

D13

D15

D12
D11

D8

D10

D7
D6

D3

D5

D2
D1

C13

C15

C12
C11

C8

C10

C7
C6

C3

C5

C2
C1

B13

B15

B12
B11

B8

B10

B7
B6

B3

B5

B2
B1

A13

A15

A12
A11

49-62-11

DMM POWER -

DELTA PRESSURE SENSOR +

49-41-11

B13

C3

C8

C13

D3

D8

D13
SCV SHIELD

TOTAL PRESSURE SENSOR +

EGT SENSOR 1 +

3

6

NC

FCU TORQUE MOTOR -

A1

A6

A11

B1

49-62-12

SCV TORQUE MOTOR -

SPEED SENSOR (N2) SHIELD

SPEED SENSOR (N2) -

B8

49-94-21

SCV SECONDARY -

INLET PRESSURE SENSOR -

49-71-21

DELTA PRESSURE SENSOR -
TOTAL PRESSURE SENSOR -
INLET PRESSURE SENSOR +

49-71-21

49-52-31

49-52-31

B12

B14

B11

FUEL TEMPERATURE SENSOR -

C2

C4

C1
B15

C7

C9

C6
C5

C12

C14

C11
C10

D2

D4

D1
C15

D7

D9

D6
D5

D12

D14

D11
D10

OIL TEMPERATURE SENSOR -

SCV SECONDARY +

INLET TEMPERATURE SENSOR -

D15

S/G FILTER BYPASS

SPARE/TEST

START CONVERTER BITE 3
SCV SECONDARY COMMON

EGT SENSOR 2 +

SPEED SENSOR (N2) +

PRESSURE SENSOR EXCITATION +

J2
1

5

NC
4

2
NC

NC
NC

NC

FCU RESOLVER +

FCU TORQUE MOTOR +

IGV LVDT EXCITATION +
IGV TORQUE MOTOR +

D3599A

A2

+28V DC

FCU COSINE
A5

A7

A4
A3

A10

A12

A9
A8

A15

B2

A14
A13

B4
B3

OIL TEMPERATURE SENSOR +

IGV SECONDARY -

IGV SHIELD

SPARE

FCU RESOLVER -

EGT SENSOR 1 -
EGT SENSOR 2 -
PRESSURE SENSOR EXCITATION -

B7

B9

B6
B5

49-52-31

B10

49-62-12

49-62-12
49-62-12

49-71-21

ELECTRONIC CONTROL UNIT (E6-3)M1709

RS422 XMT +
RS422 XMT -

RS422 RCV +
RS422 RCV -
RS422 HS XMT -

FCU RETURN

BITE POWERUP
FCU SINE

EGT METER -
EGT METER +

IGV TORQUE MOTOR -
IGV SECONDARY +
SCV LVDT EXCITATION +
SCV LVDT EXCITATION -

RS422 HS XMT +

-B

2
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B
A

RESISTANCE < = 0.5 OHMS AT 688 F
THERMOCOUPLE

EGT 2 (+)

EGT 2 (-)
B
A

EGT 1 (+)

EGT 1 (-)

10 SEC

A13

AUXILIARY POWER UNIT

APU ELECTRONIC CONTROL UNIT (ECU) (AFT CARGO BAY OR E6-3)M1709

24-28-21
FAULT LIGHT

A
P21

D3

EGT 1 (-)

+

T10(YAA)

T9(YAA) THERMOCOUPLE 1
T9(YAA) EGT

THERMOCOUPLE 2
T10 (YAA) EGT

EGT 1 (+)

EGT 2 (-)

-

225 DEGREES FAHRENHEIT
TEMPERATURE AND INLET PRESSURE +
ADJUSTED FOR SPEED, AMBIENT
TEMPERATURE CORRECTION SCHEDULE

EGT 2 (+)

A

TEMPERATURE SENSOR
INLET

T2 (+)

T2 (-)

C3

B

FAULT 49-21015
SPEED SHUTDOWN
OVER TEMPERTURE ON

CPU

TA(YAA)

1 SEC

OUTPUT = TRUE
IF A > B THEN

2200 DEGREES FAHRENHEIT

T5
P2
N

AND T5
INFLIGHT OPERATION, P2,N,T2,
CORRECTED FOR GROUND OR
T4 TURBINE INLET TEMPERTURE

CPU
FAULT 49-61025
(NOT IN FLIGHT) SHUTDOWN
P2 OR T2 SENSOR FAILURE

IN FLIGHT

LOSS OF OIL TEMPERATURE SENSOR 49-94-21

LOSS OF T2 INLET TEMPERATURE SENSOR

CPU
FAULT 49-31016
START SHUTDOWN
OVER TEMPERATURE ON

N < 95%

T2

P2

N

OUTPUT = TRUE
IF A > B THEN T5

ELSE (EGT 1 + EGT 2)/2
EGT 2 - EGT 1 > 100

OR
EGT 1 - EGT 2 > 100

TEMPERATURE IF
HIGHEST

T5 CALCULATION

C7

C6

D7

D6
D3599A

D3599B
CPU

ARINC 429

INITIATED
SEQUENCE
SHUTDOWN

PROTECTIVE

B

-B

1
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WIRING DIAGRAMS

FAULTMAINT SPEED
OVER

PRESSURE
LOW OIL

EGT

C X 100

8

6

4 2

0

10

THERMOCOUPLE 2
T10(YAA) EGT

-

+

-

+

-

+

GAIN
PROGAMMABLE

MUX
DIFF-

INLET TEMPERATURET2(YAA

14

13

PRESSURE SEAL

15

1

5

49-62-51

24-28-21

CONN
A/DPGA

D10912/P1

D6

D3

C6

C7

D3599A

D7

B

A

L12L10L11L9

49-71-21

APU PANEL (P5)
AC GENERATOR ANDP5-4

16
TEMPERATURE INDICATION

APU EXHAUST GASN24

33-12-12

A2

D3599A
A1

1

CONTROL UNIT (AFT CARGO BAY)

THERMOCOUPLE 1
T9(YAA) EGT

(STA 1088)
DISCONNECT
APU FIREWALL

SENSOR (T2)

P21

APU ELECTRONICM1709

COIL
ARMATURE

D446
2

AUXILIARY POWER UNIT

3

DRIVER
METER

4

D/A

S/W

HW

C3

-U

1
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WIRING DIAGRAMS

FAULTMAINT SPEED
OVER

PRESSURE
LOW OIL

EGT

C X 100

8

6

4 2

0

10

THERMOCOUPLE 2
T10(YAA) EGT

-

+

-

+

-

+

GAIN
PROGAMMABLE

MUX
DIFF-

INLET TEMPERATURET2(YAA

14

13

PRESSURE SEAL

15

1

5

49-62-51

24-28-21

CONN
A/DPGA

D10912/P1

D6

D3

C6

C7

D3599A

D7

B

A

L12L10L11L9

49-71-21

APU PANEL (P5)
AC GENERATOR ANDP5-4

16
TEMPERATURE INDICATION

APU EXHAUST GASN24

33-12-12

A2

D3599A
A1

1

CONTROL UNIT (E6-3)

THERMOCOUPLE 1
T9(YAA) EGT

(STA 1088)
DISCONNECT

APU FIREWALL

SENSOR (T2)

P21

APU ELECTRONICM1709

COIL
ARMATURE

D446
2

AUXILIARY POWER UNIT

3

DRIVER
METER

4

D/A

S/W

HW

C3

-E

2
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GEARCASE VENT AIR

GENERATOR SCAVENGE PUMP INLET

INDICATOR
DELTA P

LUBE MODULE

PIPE VENT
SEPARATOR TO TAIL

FROM AIR/OIL

RELIEF VALVE
REGULATING
PRESSURE

SENSE LINE

CONTROL VALVE
TEMPERATURE

F
I
L
T
E
R

SENSOR
OIL LEVEL

PORT
FILL

VALVE
BYPASS
FILTER

INLET AIRFLOW

VALVE
BYPASS
FILTER

SPLINE
DRIVE
PUMP

ELEMENT
SCAVENGE
TURBINE

ELEMENTS
SCAVENGE
GENERATOR

(IN LINE)
INLET SCREEN

SCAVENGE

PORT
OVERFILL

FILL PORT
PRESSURE

SCREEN
INLET
LUBE

GEARBOX

COMPRESSOR
AND LOAD

POWER SECTION

131 - 9 B

SWITCH
PRESSURE
LOW OIL

SIGHT GLASS
OIL LEVEL

DRAIN PLUG
MAGNETIC

LUBE PUMP REGULATED

UNIT
CONTROL
FUEL

TURBINE SCAVENGE PUMP INLET

HIGH PRESSURE LUBE PUMP DISCHARGE

AND GEARS
BEARINGS
GEAR-CASE

COMPARTMENT
TURBINE BEARING

GEARCASE VENT AIR

LUBE PUMP INLET

L
U
B
E

ELEMENTS
LUBE PUMP

FILTER
SCAVENGE
GENERATOR

SENSOR
TEMPERATURE

OIL

BEARING
FORWARD

GENERATOR

CAVITY
GEN PAD

COOLER
OIL

INDICATOR
DELTA P

EDUCTOR

–

1
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CPU SHOWS OPEN CIRCUIT
LOW OIL PRESSURE SWITCH
FAULT 49-94226

CPU

SHUTDOWN
SENSOR FAILURE
FAULT 49-91005

INFLIGHT

LOSS OF T2 SENSOR

SENSOR
TEMPERATURE
LOSS OF OIL

CIRCUITED
(+) AND(-) SHORT

THEN OUTPUT=TRUE
TEMPERATURE < -100
INDICATES AN OIL
IF CONDITIONER CIRCUIT

RANGE LOW
READS OUT OF
OIL TEMP SENSOR
FAULT 49-94230

12
11

D10434/P3

C6
D3599B

OF RANGE HIGH
SENSOR READS OUT
OIL TEMPERATURE
FAULT 49-92229

> 5008 F THEN OUTPUT = TRUE
INDICATES AN OIL TEMPERATURE
IF CONDITIONER CIRCUIT

SHORT CIRCUIT
SENSOR SHOWS
OIL TEMPERATURE
FAULT 49-94228

THEN OUTPUT = TRUE
OPEN CIRUIT
IF (+) HAS AN

THEN OUTPUT = TRUE
BIT VOLTAGE < 1 VOLT DC
OIL TEMPERATURE

THEN OUTPUT = TRUE
OPEN CIRCUIT
IF (-) HAS AN

THEN OUTPUT = TRUE
SHORTED TO GROUND
IF (+) IS

AUXILIARY POWER UNIT

OR BITE POWER-UP
CPU TEST MODE

NC

NCSHOWS CIRCUIT FAILURE
OIL LEVEL SENSOR
FAULT 49-94304

QUANTITY WITH THIS FAULT.
WILL DISPLAY ’UNKNOWN’
OIL QUANTITY REPORT
APU BITE TEST

IF THIS FAULT OCCURS.
LIGHT WILL NOT BE ON
UNIT (CDU) THE MAINTENANCE
INTO THE CONTROL DISPLAY
IF ’LOQDISABLE’ WAS INPUT

TRUE.
’LOQDISABLE’ IS NOT
LIGHT WILL BE ON IF
THE APU MAINTENANCE

NC

CPU

LOQ

ADD S2

FULL

S1

S3

S4

N = 0%

C5

(STA 1088)
DISCONNECT
APU FIREWALL

19

9

22

2

1

SHOWN IN FULL OIL POSITION WITH ENGINE OFF1

NOTES:

T1(YAA)OIL LEVEL SENSOR

P16

9

8

2

5

6

APU ELECTRONIC CONTROL UNIT (ECU)M1709

20 SEC

-

+

LOGIC 0

LOGIC 1

NC

NO

< 30 PSI + 10 PSI
PRESSURE

PRESSURE SWITCH
OILT8(YAA)

(STA 1088)
DISCONNECT
APU FIREWALL

8
D10434/P3

D10912/P1

(STA 1088)
DISCONNECT
APU FIREWALL

B

A13
D3599B

A1249-94-21 LOP INDICATOR

B4
D3599B

D2

C2
D3599A

A

49-62-11
FAULT LIGHT

ARINC 429 49-62-11

FAULT INDICATOR

2
1
D14

TEMPERATURE SENSOR
OILT6(YAA)

1

B

A
P15

AT 12.5 KHZ
KHZ AND RECEIVE
TRANSMIT AT 100

ARINC 429

INITIATED
SEQUENCE
SHUTDOWN

PROTECTIVE

CPU

SHUTDOWN
LOW OIL PRESSURE
FAULT 49-91007

N < 7%R

SQ

R

SQ

R

SQ

N < 88%

N > 95%

N < 7%

SWITCH OFF
APU MASTER

10 SEC

SHUTDOWN SEQUENCE
SWITCH OFF
APU MASTER

FAULT 49-91005
SHUTDOWN
TEMPERATURE
HIGH OIL

N > 0% CPU

THEN OUTPUT = TRUE

2908F £ OIL TEMPERATURE < 5008F

IF

TEMPERATURE OUTPUT
VOLTAGE < = 1.5V
CIRCUIT. EXCITATION
AND MULTIPLEXER
EXCITATION CONDITIONER

10

(AFT CARGO BAY OR E6-3)

-B

1
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WIRING DIAGRAMS

‡

‡
–

–

8

8

NOTES:

1

1

SHOWN IN FULL OIL POSITION WITH ENGINE OFF.

LOW OIL PRESSURE

LOP SDN

(FULL = 5.43 LITERS)

FOR 49-62-11
FAULT LT
SHUTDOWN

OIL TEMP > 100 F

OIL-FILTER-SW-FAILED

SG-FILTER-BYPASSED

FOR AT LEAST 90 SEC

MAIN. ENG

IN-FLIGHT

CLOGGED-OIL-FILTER

3.6 LITERS)

APU ON

4.06 LITERS)

SHOWS CIRCUIT FAILURE
OIL LEVEL SENSOR
FAULT 49-94304

OPEN = FALSE (0)
GND = TRUE (1)

SDN SEQ

> 10 SEC

P < 35 PSI 5

APU ELECTRONIC
CONTROL UNIT (AFT CARGO BAY)
M1709

A

1

4

3

LOW OIL PRESSUREL10

S1

P16

S2

S4

S3

1
P14 D3599B

B4

(NC = LOW)

C12

C5

(LOQ

(ADD

NC

NC

NC

2

ADD

9

6

8

2

1

5

3

4

12

1

B

2

L9 MAINT

B

2 A

P5-4 AC SYSTEM GEN AND APU PANEL (P5)

D3599B
A12

A14

D2

C2
D3599A

PRESSURE SEAL

49-62-51

+

33-18-33

33-18-33

33-18-33

33-18-33

33-18-33

33-18-33

MASTER CAUTION
31-52-35

18

19

P > 35 PSI 5

P15

B

29

13

2

8

10

C6

>290 F

9

22

BYPASS SWITCH

3

2

1
P24

(STA 1088)
DISCONNECT
APU FIREWALL

-

D634

(STA 1088)
DISCONNECT
APU FIREWALL

T8(YAA)

S/G FILTER

SENSOR
T6(YAA)

49-62-11

AUXILIARY POWER UNIT

OIL LEVEL SENSORT1(YAA)

LOQ

FULL

19

LOW OIL PRESSURE

12

11

D10434/P3

36

34
D10912/P1

T11(YAA)

A

49-94-21

SWITCH

OIL TEMPERATURE

AC

1
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WIRING DIAGRAMS

‡

‡
–

–

8

8

OPEN = FALSE (0)
GND = TRUE (1)

SHOWS CIRCUIT FAILURE
OIL LEVEL SENSOR
FAULT 49-94304

SHOWN IN FULL OIL POSITION WITH ENGINE OFF.1

NOTES:

1

PRESSURE SEAL

LOW OIL PRESSURE

LOP SDN

(FULL = 5.43 LITERS)

FOR 49-62-11
FAULT LT
SHUTDOWN

OIL TEMP > 100 F

OIL-FILTER-SW-FAILED

SG-FILTER-BYPASSED

FOR AT LEAST 90 SEC

MAIN. ENG

IN-FLIGHT

CLOGGED-OIL-FILTER

3.6 LITERS)

APU ON

4.06 LITERS)

SDN SEQ

> 10 SEC

P < 35 PSI 5

APU ELECTRONIC
CONTROL UNIT (E6-3)
M1709

A

1

4

3

LOW OIL PRESSUREL10

S1

P16

S2

S4

S3

1
P14 D3599B

B4

(NC = LOW)

C12

C5

(LOQ

(ADD

NC

NC

NC

2

ADD

9

6

8

2

1

5

3

4

12

1

B

2

L9 MAINT

B

2 A

P5-4 AC SYSTEM GEN AND APU PANEL (P5)

D3599B
A12

A14

D2

C2
D3599A

49-62-51

+

33-18-33

33-18-33

33-18-33

33-18-33

33-18-33

33-18-33

MASTER CAUTION
31-52-35

18

19

P > 35 PSI 5

P15

B

29

13

2

8

10

C6

>290 F

9

22

BYPASS SWITCH

3

2

1
P24

(STA 1088)
DISCONNECT

APU FIREWALL

-

D634

(STA 1088)
DISCONNECT

APU FIREWALL

T8(YAA)

S/G FILTER

SENSOR
T6(YAA)

49-62-11

AUXILIARY POWER UNIT

OIL LEVEL SENSORT1(YAA)

LOQ

FULL

19

LOW OIL PRESSURE

12

11

D10434/P3

36

34
D10912/P1

T11(YAA)

A

49-94-21

SWITCH

OIL TEMPERATURE

-F

2
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