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-   Incomplete electrical discharge between insulation surfaces, or between insulation 

and a conductor. 

 

 -  Corona is a partial discharge from an open conductor to surrounding gas. Corona is 

type of PD that can be seen. If you can’t see it – it’s not Corona. 

 

- Full Discharge is an electrical discharge between two conductors (insulation failure). 

 

 

Partial Discharge activity can eventually  

cause  Full discharge ! 

 

 

  

 

Partial Discharge 



What is Partial Discharge? 
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  PD Pulses  

• Small electrical sparks in air-filled cavities in or  adjacent to HV electrical  insulation. 

• Occur because breakdown strength of air (3 kV/mm) < solid insulation (~300 kV/mm) 

• PD creates small voltage pulses and PD monitoring measures these pulses. 

 

Voltage  



2016 IRIS PD Database 



Semi-con/Grading Coating interface 

deterioration 



End-winding 

• The silicon carbide material has a non-linear resistive property ( the   resistance 

decreases with the applied voltage).  

- Purpose : gradually decrease the high voltage in the end-winding to ZERO at the 

grounded semi-conductive slot coating ,thus avoiding discharges on the surface.   



                      Corona discharges 

          at the abraded junction @ 20 kV 

Stator bar in the Lab  



Compare to Others - Statistical  



Yellow flag raising  

                                                       • PD Doubling – means it  

                                                           is likely High PD  

                                                          

                                                       Significant issue :  

                                                         +Qm/Qm- >1.5 positive 

                                                         -Qm/Qm+ >1.5 negative 

 

                                                        PD is a symptom  

                                                         of failure mechanisms  

 

 

 

 

 

High PD – investigate PD source, but it is likely stable  

 

 

 

 

 

 

 

                                                          

PD Doubling – means it is 

likely High PD  

                                                          

Significant issue :  

+Qm/Qm- >1.5 positive 

-Qm/Qm+ >1.5 negative 

 

PD is a symptom of failure 

mechanisms  

 





 

 

 
GMS  G3 GENERATOR 

RATED AT 321 MVA, 13.8KV, 0.95 PF, 150 RPM  

 

 - The stator was replaced and the rotor frame was 

rehabilitated in 2007 by Alstom Canada.  

 

- The operation is limited to 275 MVA due to the  

      capacity of the generator terminal equipment.  

 

- The stator winding has thermosetting epoxy-mica  

      class F insulation.  



GMS G3  

PD ON-LINE MONITORING  









GMS G3 Corona Probe Test setup 



GMS G3 Corona Probe Test  





Conclusions after Corona Probe Test  

 

 









REV G4  

 

Partial Discharge  

Investigation  



REV G4 PD trend  

REV G4 PD Trend 

 



2016 IRIS PD Database 



        REV G4 PD plots   

 

  

Off-line On-line 



REV G4 - PD test plots 

 



 

REV G4 PDMS (PD on-line Monitoring System) 



REV G4 PD plots   

 

  



REV G4 with rotor removed 



REV G4 with rotor removed 



REV G4  

PD off-line test setup 



REV G4 Corona Probe tester 



REV G4  

6 bars removed ( + 1 spare bar )shipped for testing at the Powertech Labs 



REV G4 bars PD - Testing  

At PowerTech Labs 



REV G4 bar set up for PD-test  

at PowerTech Labs 



REV G4 PD - couplers 

tested at PowerTech Labs  



Surface resistivity of the semi-con paint in the 

slot section 

Spare bars have 2-3 times higher surface resistivity compare 

to the service-aged bars. 



   PD testing at the PowerTech Labs 

 

 

 

Test Voltage was selected  10 kV that is slightly  higher than 9.24 kV 

to compensate for temperature difference between operating and 

test conditions. 



Dissipation Factor (DF) and tip-up  



Voltage Endurance (VE)and AC Breakdown tests   

 All bars VE tested met requirements of IEEE 1553 Schedule A – 

34.7 kVac  for 400 hours 

 

 Bars were kept at constant temperature of 90°C based on the 

highest operating temperature provided by site.   

 

 The minimum  breakdown voltage was 51 kVac ( that is 3.2 times 

the line voltage ( i.e. 16 kV) of the machine.  



REV G4 bar semi-con /grading interface deterioration  



            REV G4 bars dissection at PowerTech Labs 



REV G4 bars dissection at PowerTech Labs 



REV G4 bars dissection at Powertech Labs 



REV G4 bars dissection at Powertech Labs 

Comparison between REV G4 spare bar and removed  

in-service aged  bar. 



REV G4 bars dissection at Powertech Labs 



Bars dissection at Powertech Labs 



REV G4 bars dissection at Powertech Labs 



REV G4 bars dissection at Powertech Labs 



REV G4 bars dissection at Powertech Labs 



Bars Breakldown Test  



             

Questions  ?  


