Model 208 Series Maintenance Manual (Rev 39)
80-10-00-1 (Rev 38)

STARTER/GENERATOR - TROUBLESHOOTING
1. General

A. A troubleshooting chart has been developed to aid the maintenance technician in system troubleshooting. Refer to Figure
101.

B. When troubleshooting starter system, it is important to first check airplane€s electrical wiring and termination before
replacing major components, such as starter/generator or generator control unit. Past experience has shown that when a
problem does occur, it is usually associated with a loose electrical wire connection, open circuit or a misadjusted
generator control unit. Since starting circuits and DC generating circuits work in conjunction with each other, both electrical
systems must be considered a possible source of a malfunction between starter/generator and generator control unit. To
assist in checking the airplane€s starter/generator and DC generating electrical circuits, an analyzer box is available.
Complete procedures for troubleshooting and use of analyzer box are provided in Chapter 24, Electrical Power -
Adjustment/Test.

(1) When troubleshooting airplane electrical wiring, refer the Model 208 Series Wiring Diagram Manual, Chapter 24,
Starter/Generator for your applicable airplane serial number.

(2) When troubleshooting Starter/Generator wiring, refer to the Introduction, Supplier Publication List in this manual,
Table 14 for the installed Starter/Generator Supplier Publication information.

(3) If experiencing starter/generator faults, get access to the starter/generator and clean electrical connector and
terminals. Refer to this 80-10-00, Starter/Generator - Removal/lnstallation, Figure 401 for maintenance information.

(4) If starter/generator fault continues, do the troubleshooting trees below. Refer to Figure 101, Figure 102, Figure 103,
Figure 104, Figure 105 as necessary.
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Figure 101 : Sheet 1 : Starter/Generator Troubleshooting Tree

A113011

Battery Start

Starter doesn’'t disengage from start cycle OR Starter Energized light/amber
"Starter On" CAS message remains illuminated after start switch placed in OFF position.

Is bus voltage greater than 28 volts after disengaging starter

~

A 4

A 4

No
Shut dow n engine, disconnect GCU
and meke sure the speed sensor circuit
resistance is 20 - 45 ohns (pins Xand Y

Yes

Troubleshoot the Starter On indication system
Refer to Wiring Diagram Manual, Chapter 24.

on the aircraft side of the GCU connector)

4

4

Resistance is not 20 - 45 ohms
1. Locate fault and repair or replace wiring
or starter as necessary.

2. Apply D-5026 NS corrosion inhibitor per
51-01-00, Table 4 to the GCU connector
contacts and to the speed sense

connector contacts.

3. Check systemfor proper operation.

Resistance is 20 - 45 ohms

1. Disconnect all wires on generator. Examine wires
and terminals for condition or excessively high
resistance.

2. Check for low resistance betw een the following poinis:

(a) GCU pin B and generator terminal A

(b) GCU pin Cand generator terminal E

(c) GCU pin F and generator terminal E

(d) GCU pin G and generator terminal D

(e) GCU pin Q and generator terminal E

3. Apply D-5026 NS corrosion inhibitor per 51-01-00,
Table 4 to the GCU connector contacts and the
speed sense connector contacts and reconnect the

open connectors.

A4 h4

High resistance was found
1. Repair or replace as necessary

2. Check systemfor correct operatior]

Low resistance was found

1. Make sure operation of the starter
switch is not intermittent

2. Repair or replace as necessary
3. Check systemfor correct operation

v ]

| Correct Qaeratio+

Incorrect Operation

1. Perform GCU operational check
per Chapter 24

2. Repair or replace as necessary

3. Check for normal operation. If fault
persists, contact technical support

| Correct Operatio+
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Figure 102 : Sheet 1 : Starter/Generator Troubleshooting Tree

A113012

Generator doesn't come online or generator fails to produce current once starter cutoff is
(External power disconnected if external power start)

feached.

y

Is the bus voltage greater than 28 V after disconnecting starterl?

A 4

A 4

Yes
Does systemvoltage drop below 28.5 \4
w hen applying load to the generator?

No

Is Generator OFF annunciation active?

A4 Y

Yes

No

[SeeSheet 7]

1. Rermove all connections fromstarter generator,
clean and prepare grounds.

2. Inspect GCU and connector pins for condition.

3. Verify low resistance from GCU connector to
point of regulation, refer to WDMATA 24

4. Disconnect all wires on generator, inspect wires
and terminals for condition/excessively high
resistance.

5. Verify low resistance betw een the following points:

(a) GCU pin B and generator terminal A

(b) GCU pin C and generator terminal E

(c) GCU pin F and generator terminal E

(d) GCU pin G and generator terminal D

(e) GCQU pin Qand generator terminal E

6. Reconnect PNOO2 connector on starter generator
and verify resistance of 20-45 ohnms between GCU
connector pins Xand Y. If outside of these values,
deternine location of fault and repair/replace

as necessary.

7. Apply D-5026 NS corrosion inhibiter per 51-01-00,
Table 4 to the GCU connector contacts and the
speed sense connector contacts.
8. Check systemfor proper operation.

A 4 4

Contact Technical Support

| Generator operates normal'y

per Chapter 24

Generator does not operate normglly
1. Rerform GCU operational check

2. Repair or replace GCU as necessary
3. Check for normal operation. If fault
persists, contact technical support

A 4

A 4

Generator operates normal'y

Generator does not operate normally
Replace generator
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Figure 102 : Sheet 2 : Starter/Generator Troubleshooting Tree

A113013

(cont'd from Sheet 1)

No

Is Generator OFF annunciation active?

A 4

A 4

No

1. Turn power off

2. Inspect generator line contactor connections
for condition and security of attachnent

3. Verify a resistance of less than 1 ohm

betw een X2 and airframe ground

4. Verify continuity between X1 and X2

5. Verify no continuity between A1 and A2

6. Verify X1 and X2 are not shorted to contactor
case

7. Verify A1is not shorted to X1 or X2.

8. Verify A2 is not shorted to X1 or X2.

9. Inspect voltage indication systemfor
excessive resistance or short to ground conditions
10. Repair or replace as necessary.

A4 N

”

Yes
Make sure external pow er switch is in OFF positiofn

[See Sheet 3]

Fault found

1. Correct discrepancies
2. Restart aircraft, check systen
for correct operation

No faults found

1. Test operation of line contactor

2. Replace contactor if intermittent,
does not operate, or has excessive
resistance between A1 and A2

3. Check systemfor correct operation

If fault persists, contact technical support
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Figure 102 : Sheet 3 : Starter/Generator Troubleshooting Tree

A113014

(cont'd from Sheet 2)

Yes

Make sure external pow er switch is in OFF positio

7

4

4

Switch in ON position
1. Turn Bxternal Pow er switch to OFF

2. Does Generator OFF annunciation extinguish?

h 4 A

Switch in OFF position

1. Shut dow n aircraft and disconnect pow er
2. Check for open or excessive resistance
betw een generator line contactor and GCU
(refer to WDM Chapter 24)

N

Yes No
Does bus voltage increase to 28.5 V7

1. Turn external pow er switch to OFF

S [SwSheatd]

No

1. Turn power off

2. Inspect generator line contactor connections
for condition and security of attachrment

3. Verify a resistance of less than 1 ohm
between X2 and airfrane ground

4. Verify continuity between X1 and X2

5. Verify no continuity between A1 and A2

6. Verify X1 and X2 are not shorted to contactor
case

7. Verify A1 is not shorted to X1 or X2.

8. Verify A2 is not shorted to X1 or X2.

9. Inspect voltage indication systemfor
excessive resistance or short to ground conditions
10. Repair or replace as necessary.

Yes

Check systemfor proper operation

A4 Y

Fault found

1. Correct discrepancies

2. Restart aircraft, check systen
for correct operation

No faults found

1. Test operation of line contactor

2. Replace contactor if intermittent,
does not operate, or has excessive
resistance between A1 and A2

3. Check systemfor correct operation

Y

If fault persists, contact technical support
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Figure 102 : Sheet 4 : Starter/Generator Troubleshooting Tree

A113015
(contd from Sheet 3)
Switch in OFF position
1. Shut dow n aircraft and disconnect power
2. Check for open or excessive resistance
betw een generator line contactor and GCU
(Refer to WDM Chapter 24)
L4 L4
No fault found Fault Found
Ensure GCU s pow ered, has input voltage 1. Repair or replace as necessary
to turn on the generator, and has a proper ground 2. Check for proper operation
(Refer to WDM Chapter 24)
L4 L4
No fault found Fault found
Suspect GCU internal fault, 1. Repair or replace as necessary
consider replacing GCU 2. Check systemfor proper operation
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Figure 103 : Sheet 1 : Starter/Generator Troubleshooting Tree

A113016
Engine slow to start
If battery start If external power start
1. If battery voltage was not at least 24 V 1. Check ground pow er unit for correct
prior to starting, service battery and load voltage and current settings
check battery 2. Attenpt another external pow er start
2. Attenpt another battery start
h 4 A4 W A 4
Slow Start | Normal Startl Slow Start
Attenpt start with External Power Attenpt start with battery

[Seesheet]

y

Normal start

1. Inspect internal start contactor/battery

starting circuitry for shorts/excessive resistance

2. Inspect battery and starter ground points

and clean/prepare the grounding surface

3. Disconnect all wires on generator, inspect wires
and terminals for condition/excessively high resistance
4. Repair/replace as necessary

5. Attenpt battery start

Slow start | Normal staﬂ

Consider using different battery

Slow start

1. Renove and inspect all electrical connections on
starter generator for condition/corrosion, repair/replace
as necessary

2. Inspect generator and battery ground attachrrent at
firewall for condition and proper grounding.

3. Renove leads fromgenerator terninals A and E
Measure the resistance betw een the two terminals

on the generator. Resistance values outside of the
following range may cause a slow start:

A-Evalues:
Skurka generators: 2.0 - 2.5 Chns
Safran generators: 2.0 - 4.0 Chns

or replace battery.
|— A4 A4
L If A-Evalues are within limits If A-Eresistance is out of limits
A 1. Verify terminal A and D are not Contact generator manfacturer
Slow Start | Normal star EI shorted to ground or generator case to deternine if replacement
Contact technical support 2. Atterrpt another restart. is necessary.
(External power start preferred)

Slow start or wires shorted | Normal staﬂ
Consider generator replacemen
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Figure 103 : Sheet 2 : Starter/Generator Troubleshooting Tree

A113400

(cont'dfrom Sheet 1)

Slow Start

Attenpt start with battery

Y A4
Slow start Normal start
1. Renpve and inspect all electrical connections on 1. Inspect external start contactor/external
starter generator for condition/corrosion, repair/replace pow er starting circuitry for shorts/excessive
as necessary resistance
2. Inspect generator and battery ground attachrment at 2. Inspect, clean, and prepare the external power
firew all for condition and proper grounding. receptacle ground
3. Renove leads fromgenerator terninals A and E 3. Inspect the ground pow er nonitor, repair/replace
Measure the resistance betw een the two terminals as necessary
on the generator. Resistance values outside of the 4. Disconnect all wires on generator, inspect wires
following range may cause a slow start: and terminals for condition/excessively high resistance.
Repair/replace as necessary

A-Evalues: 5. Attenpt another external pow er start
Skurka generators: 2.0 - 2.5 Ohrrs
Safran generators: 2.0 - 4.0 Ohrrs 3 3

Slow start | Normal starfl

1. Consider using a different GPU
or inspect the ground pow er monitor
2. Repair or replace as necessary

A 4 A4
If A-Evalues are within limits If A-Eresistance is out of limits
1. Verify terminal A and D are not Contact generator manfacturer
shorted to ground or generator case to determine if replacenment
2. Attenpt another restart. iS necessary.
(External power start preferred)

Slow start or wires shorted | Normal starﬂ
Consider generator replacemen
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Figure 104 : Sheet 1 : Starter/Generator Troubleshooting Tree

A113401

Starter does not rotatia

1. Check circuit breaker for proper engagenent
2. Check battery for proper starting voltage
according to the Hlot's Operating Handbook

3. Recharge battery as necessary

N

Is 24 volts mininumbetw een starter generator terrinal B
to airframe ground during attenpted start?

Voltage is present on terminal B

1. Verify low resistance betw een starter generator
terminal Eand airframe ground (not starter ground)
2. Repaiir or replace as necessary

3. Attenpt another start with same starting source

Y

Voltage is not present on terminal B

1. Check start contactor being used for proper operation
general condition, and proper grounding

(internal or external start contactor)

2. Repair or replace as necessary

Starter does not rotate | Starter Fbtatesi

If voltage is still present with no start,
suspect internal failure of starter generator
consider replacing generator

No Fault found
Does the GCU part nurmber end in -012Mor -012N?

GCUis -012N

Is External Pow er switch in appropriate Disconnect GCU and make sure
position for battery or external pow er startf? the speed sensor circuit resistance ig

GCUis -012M

betw een start switch and GCU Replace GCU

20-45 ohns (pins Xand Y on the

|, aircraft side of the GCU connector)
Yes No
1. Check for start signal (voltage) Correct and attenpt restart. A 4
fromstart switch to GCU See Sheet 2
2. Verify GCUis pow ered and groundeq
appropriately
3. Repair or replace as necessary

y

Voltage is not present Voltage is present

1. Inspect start switch and wiring Suspect internal failure of GCU

2. Repair or replace as necessary
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Figure 104 : Sheet 2 : Starter/Generator Troubleshooting Tree

A113402

(cont'd from Sheet 1)

GCUis -012M

Disconnect GCU and make sure

the speed sensor circuit resistance ig
20-45 ohnrs (pins Xand Y on the
aircraft side of the GCU connector)

Y

Continue to next box

Resistance is within toleran(te Resistance is outside of tolerance

1. Locate fault and repair or replace as necessan

(if inside generator replace generator)
2. Attenpt restart

v
GCUis -012N
Is External Pow er switch in appropriate A 4 h 4
position for battery or external pow er startfg Engine does not rotat | Restart Successfq
Go to next box
N
Yes No
1. Check for start signal (voltage) Correct and attenpt restart.
fromstart switch to GCU
2. Verify GCUis pow ered and groundeq
appropriately

3. Repair or replace as necessary

y 4

Voltage is not present

1. Inspect start switch and wiring
betw een start switch and GCU

2. Repair or replace as necessary

Voltage is present
Suspect internal failure of GCU
Replace GCU

Copyright © Textron Aviation Inc.

Retain printed data for historical reference only. For future maintenance, use only cument data.

Page 10 of 13
Print Date: Tue May 14 08:04:54 CDT 2024



Model 208 Series Maintenance Manual (Rev 39)
80-10-00-1 (Rev 38)

Figure 105 : Sheet 1 : Starter/Generator Troubleshooting Tree

A113403
| Starter rotates but engine does not rotIate
A4
| Starter/generator shaft has sheared. Replace starter/generatof.
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Figure 401 : Sheet 1 : Starter/Generator Installation

A21663

TERMINAL BLOCK COVER

E- TERMINAL NUT

A+ TERMINAL NUT
COOLING AIR
BLAST HOSE

B+ TERMINAL NUT /
D TERMINAL NUTi;@ v / /////A
. | FEE

STARTER/GENERATOR HOUSING

DRIVE SHAFT O-RING CLAMP
COOLING
SPLINE DRIVE SHAFT FAN/BRUSH
COVER
E- TERMINAL

SPEED SENSOR
CIRCUIT CONNECTOR

\/ ADAPTER ATTACH NUT

V-BAND
ADAPTER

GASKET
ENGINE ACCESSORY GEARBOX

26584001
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Figure 401 : Sheet 2 : Starter/Generator Installation

80-10-00-1 (Rev 38)

SPLINE DRIVE SHAFT ARMATURE SHAFT

VIEW A-A
DRIVE SHAFT CONCENTRIC WITH ARMATURE SHAFT

a3
Y

IR

\Y

NN
\"

SPLINE DRIVE SHAFT ARMATURE SHAFT

VIEW A-A
DRIVE SHAFT OUT OF POSITION
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