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% of BPII Equipment Replaced 
vs Years of Service 



Dorsey Converters BP I & BP II 



Dorsey Converters BP I Only 



Example: Sylmar Converter 



Example: Sylmar Converter 



Example: Sylmar Converter 



High level diagram of Manitoba Hydro’s 
southern system DC inverters and tie lines 

(CIGRE August 2012 paper B4-103) 



New BP II 
Inverter at 

Riel 



New BP II Inverter at Riel 



• Tower failures 
usually limited to 
short distances 

• Tower, conductor, 
insulator inventory 
necessary 

• Good restoration 
practice essential 

• Will severe wind 
occur in a forest? 

HVDC Transmission & Wind 



Iced Transmission Insulator 



• Temperature October 5, 2012 ice storm SE 
Manitoba (Steinbach temperatures: Max 1.9 
Deg C, Min -0.1 Deg C) 

 
• Ice storm impacts Manitoba and 

Saskatchewan February 9, 2009 (Brandon 
temperatures: Max 0.8 Deg C, Min -5.6 Deg 
C) 

 

Icing Conditions 



Typical altitude temperature profile 
associated with freezing rain 

E.L. Lecomte, A.W.Wang, J.W. Russell, “ICE STORM ‘98”, Institute for 
Catastrophic Loss Reduction, Research Paper Series – No. 1. 
http://cip.management.dal.ca/publications/ICE%20STORM%2098.pdf  

http://cip.management.dal.ca/publications/ICE STORM 98.pdf�
http://cip.management.dal.ca/publications/ICE STORM 98.pdf�


BP I & II Conductor Temperatures 



• Today BP I and BP II controls are analogue 
(30 year old technology) which eventually 
must be replaced 

 
• Tomorrow BP I, BP II and Bipole III controls 

will be digital – State of the art – Will 
facilitate locating BP II at Riel with fast, 
redundant fibre optic telecommunications 

Converter Controls 



• Resonance (a sustained oscillation of DC 
line voltage and current) is common and 
expected in designing new HVDC 
Transmission Lines 

 
• With HVDC Engineers in Manitoba Hydro, 

Teshmont Consultants and HVDC Equipment 
Suppliers, HVDC resonance problems can be 
remedied as have been done in the past 

HVDC Transmission Line Resonance 







• Bipole II inverter could be located at Riel 
with little disruption of power 

• Three inverters at three different locations 
around Winnipeg increases reliability 

• Ice storms can be managed effectively to 
prevent DC transmission line failure 

• Wind storm failures must be anticipated 
with inventory and heavy lift helicopters 

 

Conclusions Part 2 



Thank you 
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