
 
 

 
 

Hydrogen Purity in Hydrogen-Cooled Generators 
 

Application 
Hydrogen purity is measured in a hydrogen-cooled 
generator. 
 

 
 
 

Background 
Hydrogen is used as the cooling medium in electricity 
generators due to its high thermal conductivity. The 
hydrogen absorbs heat created in the generator and 
dissipates that heat as the hydrogen re-circulates 
through a compressor and dryer system outside the 
generator. 
 
Another reason hydrogen is used in generators is due 
to its very low viscosity.  Hydrogen reduces the 
amount of wind resistance and friction on the spinning 
generator shaft, thus increasing the generator’s 
efficiency.  A reduction in hydrogen purity from 98 to 
95% on a large generator can increase losses from 
friction and windage by 32%; this is equivalent to 685 
KW (0.7MW) for a 907 MW generator*. 
 
Another consideration is safety.  If air leaks into the 
generator, the gas will approach the mixture’s upper 
explosive limit, a situation that could produce an 
explosive mixture.   

Typically, the system was checked for leaks on a 
periodic basis. This method was unsatisfactory, 
however, because a leak occurring between checks 
could cause an explosion. Moisture analyzers were 
also used in the past. Using this method, the presence 
of moisture is considered to be indirect evidence of an 
air leak. 
 

Advantages 
The GE Industrial Sensing thermal conductivity gas 
transmitter and display/control package has the 
added advantage of also being able to measure two 
other gas ranges needed for this application: 
 
Start-up 
During start-up of a hydrogen-cooled electric 
generator, air in the generator is first displaced with 
CO2.   After the CO2 is completely purged into the 
generator, hydrogen is introduced until the generator 
is filled with hydrogen.  When the hydrogen 
atmosphere is intact, then the generator can be 
started up.  The same GE Industrial Sensing thermal 
conductivity analyzer system can be set to 
measurement modes of Air in CO2 and also CO2 in H2 

during these purge cycle gas changes.  This 
information helps operators minimize start-up time 
since they know when the purge cycle is complete by 
the analyzer reading.  
 
Shut-down 
During shutdown, the hydrogen atmosphere in the 
generator is first displaced with CO2 and then the CO2 
is displaced with Air.  Again the GE Industrial Sensing 
thermal conductivity analyzer system measurement 
modes can be changed to these gas ranges to help 
operators minimize the time to complete shut-down. 
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Installation 
Continuous monitoring of the hydrogen purity using 
the GE Industrial Sensing thermal conductivity 
transmitter ensures a minimum operating level of 
hydrogen in the generator. A low hydrogen reading 
alerts the technicians and/or safety officers that there 
may be a problem with either hydrogen supply to the 
generator or an air leak into the system. 

 
Equipment 
A typical installation includes: 
• An explosionproof thermal conductivity 

transmitter 
• A sample conditioning system 
• A display/controller 
 

 
 

Typical Hydrogen Control Panel shows redundant 
hydrogen transmitters and display/controller packages 

 
 
 
 
 
 
 
 
 
 
 
Notes: * information per GE Power Systems. 

Specifications 
Application: 80 to 100% hydrogen in air 

under normal operation.  
Also, 0-100% Air in CO2 and 
0-100 CO2 in H2 for start-up 
and shut-down. 

   
Operating Pressure: 5 to 75 psig 
 
Operating Temperature: 30°C to 40°C 
 
Redundancy: In some cases, a dual 

analyzer system is 
specified to ensure a 
reading even if one system 
fails. 
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