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FLIGHT SYSTEMS
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G

M o d e r n  a v i a t i o n
depends  heavily  on
rel iable  electr ical
power.  From  cockpit
avionics and navigation
sys tems  to  cab in
lighting  and  flight
control  computers,
nearly  every  critical
function on an aircraft
requires a  steady and
dependable  electrical
supply. At the heart of
this  system  lies  the

aircraft  generator,  a
s o p h i s t i c a t e d
c o m p o n e n t  t h a t
converts  mechanical
energy from the engine
into  electrical  power.
When  a  generator
b e g i n s  t o  f a i l  o r
behaves erratically, the
implications can range
from minor operational
inconveniences  to
s e r i o u s  s a f e t y
concerns.  This  is  why
understanding  flight
systems  generator
troubleshooting is an
essent ia l  sk i l l  for
aviation  maintenance
technicians,  flight
crews,  and  engineers
alike.
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Generator malfunctions
are not always obvious.
A  voltage  fluctuation,
an  unexpected  trip  of
the  generator  control
unit, or a warning light
on  the  flight  deck  can
all  signal  underlying
issues .  Wi thout  a
structured approach to
i d e n t i f y i n g  a n d
r e s o l v i n g  t h e s e
problems,  crews  may
waste  valuable  time
chasing  symptoms
rather than addressing
root  causes .  Th i s
comprehensive  guide
explores  the  most
common  generator
failures,  step-by-step
diagnostic  procedures,
safety  protocols,  and
best  pract ices  for
maintaining  these
c r i t i ca l  sys tems .
Whether  you  are  a
seasoned technician or
a student pilot looking
t o  d e e p e n  y o u r
understanding,  this
article  will  equip  you

with  the  knowledge
needed  to  approach
g e n e r a t o r
troubleshooting  with
confidence  and
precision.

UNDERSTANDING
AIRCRAFT
GENERATOR
SYSTEMS

Before  div ing  into
troubleshooting,  it  is
i m p o r t a n t  t o
understand  the  basic
architecture  of  an
aircraft  generator
system.  Most  modern
aircraft  use  either
a l te rnators  o r  DC
generators, though the
principles  of  operation
are  s imi lar .  These
devices  are  typically
driven  by  the  engine
through  a  gearbox  or
accessory  drive,  and
they produce electrical
power that is regulated
by a generator control
unit  (GCU)  or  voltage
regulator.
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Types of
Generato
rs in
Aviation
There are two primary
types  of  generators
found  in  aviation:  DC
generators  and  AC
a l t e r n a t o r s .  D C
generators  are  older
technology,  still  found
on many light  aircraft
and  vintage  planes.
They  produce  direct
c u r r e n t  a n d  a r e
generally  simpler  to
t roub leshoo t .  AC
alternators, often used
in turbine aircraft  and
advanced piston twins,
produce  alternating
current  that  is  then
rectified  or  used
directly. Each type has
its  own  failure  modes
a n d  d i a g n o s t i c

nuances.

Key
Compone
nts of the
Generato
r System

Generator
itself: The
rotating
assembly that
produces
electricity.
Voltage
regulator or
GCU: Controls
output voltage
and protects
against
overvoltage or
undervoltage.
Field circuit:
Provides the
magnetic field
necessary for
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power
generation.
Circuit
breakers and
relays: Protect
the system from
overloads and
allow manual
control.
Wiring and
connectors: The
physical
pathways for
electrical
current.
Monitoring
instruments:
Ammeters,
voltmeters, and
warning lights in
the cockpit.

A  fa i lure  in  any  of
these components can
m a n i f e s t  a s  a
generator  malfunction,
making  it  essential  to
a p p r o a c h
t r o u b l e s h o o t i n g
systematically  rather
than  guessing  which
part  is  at  fault.

COMMON
SYMPTOMS OF
GENERATOR
PROBLEMS

R e c o g n i z i n g  t h e
symptoms of  a  failing
generator  is  the  first
step  in  effective
troubleshooting.  Pilots
and  ma in tenance
personnel  should  be
alert to several telltale
signs  that  indicate  a
generator  issue  may
be  developing.

Voltage
Fluctuatio
ns and
Instability
O n e  o f  t h e  m o s t
common indicators of a
generator  problem  is
fluctuating  voltage
readings on the cockpit
ins t ruments .  The
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generator may produce
inconsistent  voltage,
causing  lights  to  dim
and  brighten,  avionics
to  behave  erratically,
o r  t h e  G C U  t o
repeatedly  trip  offline.
This  symptom  often
points  to  a  fa i l ing
voltage regulator, worn
brushes,  or  a  slipping
drive belt in the case of
belt-driven alternators.

Generato
r Warning
Lights
Almost  every  aircraft
wi th  an  e lect r ica l
s y s t e m  h a s  a
generator warning light
or annunciator panel. If
this  light  illuminates
during  flight  or  during
preflight  checks,  it
indicates  that  the
g e n e r a t o r  i s  n o t
producing  power  or

t h a t  t h e  G C U  h a s
detected a  fault.  A  lit
warning  light  should
never be ignored, as it
o f t en  p recedes  a
c o m p l e t e  l o s s  o f
electrical generation.

Low or No
Output
A  g e n e r a t o r  t h a t
produces  little  to  no
output  is  a  serious
problem.  This  can  be
caused by a blown fuse
or  t r ipped  c i rcu i t
breaker,  a  failed  field
circuit,  a broken drive
b e l t ,  o r  i n t e r n a l
d a m a g e  t o  t h e
generator  itself.  In
s o m e  c a s e s ,  t h e
generator  may appear
to  work  normally  on
the  ground  but  fai l
under load during flight
due to  thermal  issues
or mechanical wear.
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Overvolta
ge or
Undervolt
age
Condition
s
A n  o v e r v o l t a g e
condition  can  damage
sensitive  avionics  and
instruments,  while
undervoltage  may
cause  sys tems  to
operate  incorrectly  or
shut down. The GCU is
designed  to  protect
against both scenarios,
but  if  the control  unit
itself  is faulty, voltage
extremes  can  occur.
Measuring  voltage  at
the  generator  output
and at the bus bar is a
c r i t i c a l  s t e p  i n
diagnosis.

INITIAL STEPS IN
FLIGHT SYSTEMS
GENERATOR
TROUBLESHOOTIN
G

When a generator fault
i s  s u s p e c t e d ,  a
methodical approach is
essential.  Rushing  to
replace  parts  without
proper  diagnosis  can
lead  to  unnecessary
expense and may not
resolve the underlying
problem.

Review
the
Symptom
s and
Historical
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Data
Begin by gathering as
much  information  as
possible.  Speak  with
the  pilot  or  flight  crew
who  experienced  the
issue.  Ask  specific
questions  about  when
the  problem occurred,
whether  there  were
any unusual sounds or
smells,  and  whether
t h e  i s s u e  w a s
i n t e r m i t t e n t  o r
constant .  Rev iew
maintenance  logs  for
any recent work on the
generator  system  or
related  components.
Historical  data  can
often  point  directly  to
t h e  s o u r c e  o f  a
recurring  problem.

Perform a
Visual

Inspectio
n
A  thorough  v isua l
inspection is one of the
m o s t  v a l u a b l e
troubleshooting  steps.
Look for obvious signs
of  damage,  wear,  or
contamination.  Check
for  loose  or  corroded
connections,  frayed
wires,  broken  belts,
and  fluid  leaks  that
could  affect  generator
operation.  Pay  special
a t t e n t i o n  t o  t h e
generator  mounting,
the  drive  mechanism,
and the wiring harness.
Many generator issues
are  caused  by  simple
problems  like  a  loose
connector or  a chafed
w i r e  t h a t  c a n  b e
identified with a careful
look.
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Check
Circuit
Breakers
and

Fuses
Before  div ing  into
complex  electrical
tests,  verify  that  all
r e l e v a n t  c i r c u i t
breakers  are  in  the
closed  position  and
that fuses are intact. A
tr ipped  breaker  or
blown fuse can cause a
generator  to  appear
dead  even  when  the
generator  i tsel f  is
functioning  properly.
Reset  any  t r ipped
breakers  only  after
ensur ing  that  the
underlying  fault  has
been  reso lved,  as
repeated  t r ipping
i n d i c a t e s  a  m o r e

serious  issue.

STEP-BY-STEP
DIAGNOSTIC
PROCEDURES

Once the initial checks
are  complete,  the
technician  can  move
on  to  more  detailed
diagnostic tests. These
procedures  should  be
p e r f o r m e d  u s i n g
a p p r o p r i a t e  t e s t
equ ipment  and  in
accordance  with  the
aircraft  manufacturer's
maintenance manual.

Measurin
g
Generato
r Output
Voltage
W i t h  t h e  e n g i n e
running  at  a  specified
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RPM,  measure  the
output  voltage  at  the
generator  terminals.
Compare this value to
the  manufacturer's
specifications.  If  the
voltage is too low, the
issue  may  lie  in  the
generator  itself,  the
field  circuit,  or  the
voltage  regulator.  If
the voltage is too high,
the  regulator  is  likely
at fault.  Always use a
calibrated  multimeter
and  fo l l ow  sa fe ty
precautions  to  avoid
electric shock or short
circuits.

Testing
the Field
Circuit
The  field  circuit
provides the excitation
current  that  creates
the  magnetic  field  in
the  generator.  If  this

circuit  is  interrupted,
the  generator  cannot
produce power. Use an
ohmmeter  to  check
continuity  of  the  field
w ind ings  and  the
associated wiring. Also
test  the field relay and
any  interconnecting
switches.  A  common
failure point is the field
circuit  breaker  or  the
generator  contro l
switch in the cockpit.

Checking
the
Voltage
Regulator
or GCU
The  voltage  regulator
or  generator  control
u n i t  i s  a  c o m m o n
failure point in modern
aircraft. These devices
are  sensitive  to  heat,



10

10 Flight Systems Generator
Troubleshooting

2025-05-23

vibration, and electrical
surges.  Some  GCUs
provide  diagnostic
codes or LED indicators
that can help pinpoint
the fault. If the unit is
suspected to be faulty,
i t  should  be  bench
tested or replaced with
a known good unit  to
confirm  the  diagnosis.
Always ensure that the
replacement  unit  is
correctly configured for
the  specific  aircraft
model.

Load
Testing
the
Generato
r
A  g e n e r a t o r  m a y
p r o d u c e  n o r m a l
voltage  with  no  load
but fail when electrical

demand  increases.
Load  testing  involves
applying  a  controlled
electrical  load  to  the
g e n e r a t o r  a n d
m o n i t o r i n g  i t s
performance. This test
can reveal issues with
the  generator's  ability
to  maintain  voltage
under  load,  which  is
critical for flight safety.
Load  testing  should
only  be  performed
using  appropr iate
e q u i p m e n t  a n d
procedures  to  avoid
d a m a g i n g  t h e
generator  or  aircraft
systems.

COMMON
GENERATOR
FAULTS AND THEIR
SOLUTIONS

Through  years  of  field
experience,  certain
generator faults appear
more  frequently  than
others.  Understanding
these  common  issues
c a n  s p e e d  u p  t h e
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t r o u b l e s h o o t i n g
p rocess  and  he lp
technicians  develop  a
keen intuition for what
is likely wrong.

Worn or
Contamin
ated
Brushes
In  DC  generators  and
s o m e  t y p e s  o f
alternators,  brushes
make physical  contact
with  the  commutator
or slip rings to transfer
electrical current. Over
time,  brushes  wear
down and can become
contaminated with dirt,
oil, or carbon dust. This
leads to  poor  contact,
arcing,  and  reduced
output. The solution is
to inspect the brushes
for  wear  and  replace
them if they are below

the  minimum  length
specified  in  the
maintenance  manual.
A l s o  c l e a n  t h e
commutator  or  slip
rings with an approved
solvent  and  a  fine
abrasive  if  needed.

Failed
Diodes in
Alternato
rs
AC  alternators  use
diodes  to  rectify  the
alternating current into
direct current. If one or
more  diodes  fail,  the
alternator may produce
low output or create AC
r i p p l e  t h a t  c a n
interfere with avionics.
Diode  failure  is  often
caused by overheating
or  electrical  surges.
Testing  diodes  with  a
multimeter  in  diode
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test mode can quickly
identify  a  shorted  or
o p e n  d i o d e .  T h e
solution  is  to  replace
the diode assembly or
the  entire  alternator,
depend ing  on  the
design.

Belt
Slippage
or
Breakage
Belt-driven  generators
and alternators rely on
a  properly  tensioned
belt. If the belt is loose,
worn, or damaged, the
generator may not spin
at  the  correct  speed,
result ing  in  low  or
e r ra t i c  ou tpu t .  A
broken  belt  causes  a
c o m p l e t e  l o s s  o f
generation. Inspect the
belt for cracks, glazing,
or  fraying,  and  check

the  tension  according
to  the  manufacturer's
specifications.  Replace
the belt if any defects
are found, and ensure
the pulley alignment is
correct.

Ground
Faults
and Short
Circuits
Electrical  shorts  or
ground  faults  in  the
generator  wiring  can
cause the GCU to trip
or  the  generator  to
behave  unpredictably.
These  faults  can  be
difficult  to  locate,
especially  if  they  are
intermittent.  Use  a
megohmmeter  to  test
insulation  resistance
between the generator
w ind ings  and  the
h o u s i n g .  A  l o w
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resistance  reading
indicates  a  ground
fault  that  must  be
repaired. Inspect wiring
for  chafing,  especially
w h e r e  i t  p a s s e s
through  bulkheads  or
near moving parts.

SAFETY
CONSIDERATIONS
IN GENERATOR
TROUBLESHOOTIN
G

Working  with  aircraft
electrical  systems
carries  inherent  risks.
G e n e r a t o r s  c a n
produce  high  voltages
and currents,  and  the
rotating  parts  pose
mechanical  hazards.
Safety must always be
the top priority during
any  troubleshooting
procedure.

Disconne

ct Power
Sources
Before  touching  any
generator components,
ensure that the engine
is not running and that
t h e  b a t t e r y  i s
disconnected  or  the
master  switch  is  off.
T h i s  p r e v e n t s
accidental  rotation  of
the  generator  and
eliminates  the  risk  of
electric  shock.  For
turbine  aircraft,  follow
the specific procedures
for  de-energizing  the
electrical  system,  as
some  systems  may
have  capacitors  that
retain  a  charge.

Use
Proper
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Personal
Protectiv
e
Equipme

nt
Technicians  should
wear  appropriate  PPE,
i n c l u d i n g  s a f e t y
glasses,  insulated
gloves,  and  hearing
protection if the engine
is running during tests.
Remove any jewelry or
loose  clothing  that
could  become  caught
in  rotating  parts.  Use
insulated  tools  when
work ing  near  l i ve
circuits,  and  never
w o r k  a l o n e  w h e n
per fo rming  h igh -
voltage  tests.

Follow
Manufact
urer
Procedur
es
Always  refer  to  the
aircraft  maintenance
m a n u a l  a n d  t h e
g e n e r a t o r
manufacturer's  service
instructions.  These
documents  provide
specific  procedures,
torque values, and test
specifications  that  are
critical  for  safe  and
effective
t r o u b l e s h o o t i n g .
D e v i a t i o n  f r o m
approved  procedures
can  lead  to  damage,
injury,  or  regulatory
non-compliance.
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PREVENTIVE
MAINTENANCE TO
AVOID GENERATOR

ISSUES

T h e  b e s t
troubleshooting  is  the
kind that never needs
to  happen.  Regular
p r e v e n t i v e
ma in tenance  can
significantly reduce the
likelihood of generator
failures and extend the
life of the system.

Routine
Inspectio
ns
Include  the  generator
system  in  regu lar
inspection  intervals.
Check  for  s igns  of
wear,  corrosion,  and
contamination.  Inspect
belts,  brushes,  and
connections. Clean the
generator  and  i t s

s u r r o u n d i n g s  t o
prevent buildup of dirt
and  debris  that  can
affect  cooling  and
performance.  A  few
minutes  of  preventive
care can save hours of
troubleshooting later.

Proper
Storage
and
Environm
ental
Control
G e n e r a t o r s  a r e
sensitive  to  moisture,
temperature extremes,
and  vibration.  When
the  aircraft  is  stored
for  extended  periods,
take  steps  to  protect
the generator from the
elements.  Use  covers,
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m a i n t a i n  p r o p e r humidity  levels  in
hangars,  and


