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Generator Condition Monitor 
for Hydrogen Cooled 
Generators (GCM-X)

Generator Condition Monitor 
for Air Cooled Generators 

(GCM-A)



Air
Air and Water
Hydrogen
Hydrogen and Water
Direct Cooled
 Indirect Cooled
Axially and Radially Cooled





CONDITION DETECTOR

 End-turn vibration

 Shaft / rotor imbalance

 Stator winding insulation 
deterioration

 Moisture

 Gas purity

 Electrical overload

 Fiber optic accelerometer

 Vibration sensor

 Partial discharge analyzer

 Dew point analyzers

 Thermal-conductivity 
analyzer

 Protective relays



CONDITION DETECTOR

 Rotor winding shorts

 Arcing or insulation 
breakdown

 Excessive temperature

 Overheating/arcing

 Air-gap search coil 
(magnetic fields) 

 Radio frequency monitor

 RTDs, thermocouples

 Generator Condition 
Monitor (GCM)



ITEM TEMPERATURE

 SAE 10 oil
 Core plate
 Nomex
 Turbine oil
 Mica tape
 Epoxy glass
 End ring insulation
 Epoxy coated resistor
 Polyphenolic varnish
 Teflon

 Gen-Tags

190 ⁰C
195 ⁰C
205 ⁰C
205 ⁰C
210 ⁰C
211 ⁰C
218 ⁰C
242 ⁰C
260 ⁰C
440 ⁰C

200 ⁰C



 Not subtle
 Dramatic signal
 Facilitated in generator environment
 Easy to detect
 One source – thermal 
 Minimal interference
 Minimal mass – very early warning



 Generator Condition Monitor for Hydrogen 
Cooled Generator 

• Detection principle being an Ion Chamber







 Sensing of thermally generated submicron 
particles using an Ion Chamber Detector (ICD)



• Flow through the GCM-X’s ion chamber detector is provided by generator fan differential
• When there are no particles from overheating present, positively charged alpha particles 
are drawn to the negative electrode (collector), resulting in a measurable current



• Flow through the GCM-X’s ion chamber detector is provided by generator fan differential
• When thermally produced particles are present in the hydrogen flow, positively charged 
alpha particles are disproportionately drawn to those overheat particles, resulting in a 
decreased measurable current



Adequate H2

flow

Ion Chamber 
“OK”

System Electronics  
“OK”



CONDITION OUTPUT

 Normal Operation
 Warning
 Alarm

 Particles Present
 Filter Energized
 Filter De-Energized
 Verified Alarm

80%
70%
50%

Below 50%
Above 50%
Below 50%



 Generator Condition Monitor for Air-Cooled 
(GCM-A) 

• Detection principle being a Cloud Chamber



 Hydrogen-cooled generators have closed-loop 
cooling systems … and the ion chamber 
detector is aptly suited to the application

 Air-cooled generators can have “open” cooling 
systems and the detection principle employed 
to protect them needs to be highly sensitive –
yet immune to false alarms due to dust and 
dirt, which are continuously present



 Sub-micron sized particles are of great interest, 
because during a thermal event, they increase 
exponentially per second – no other phenomenon in 
nature will produce particles in such numbers  

 Making those minute particles “visible” – and 
continuously monitoring their concentration –
provides an ideal means to monitor an air-cooled 
generator for arcing and overheating

 If there is a tremendous, rapid increase – it’s a 
thermal or arcing event



 An excellent tool in making invisible particles large 
enough to “see”

 Simply stated: If you quickly cool a highly humidified 
air sample, the super saturated air will form water 
droplets around all particles that are present, 
regardless of their size (fog) 

 Invisible particle concentrations become visible and 
can be monitored for concentration





 The GCM-A monitors ambient and generator 
cooling air

 Warning and Alarm levels are selectable for each 
“channel”

 If the generator cooling air signal increases without 
a corresponding increase in the ambient signal, 
particles are being generated within the machine

 A Differential Alarm is confirmation of generator 
overheating or arcing



 The GCM-A
 Zone manifolds
 Sampling pipe, PVC
 Sample heads
 Sample probes, , if required
 Commissioning equipment & 

challenge device



 Single pass or “once through” circuit



 Most typical configuration today
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