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  Region 5395 
 Visible from 5 March 1989 to 19 March 1989  

 Central meridian passage on 12 March 1989.   

 

 During time it was visible produced 11 X-class flares. 

 Of these 4 were greater than or equal to X 4.0: 

  March 6  13:54   X15.0 

 March 9  15:15   X4.0 

 March 10  18:48   X4.5 

 March 17  17:29   X6.5 
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10th March, 1989 Event
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Travel time     Speed 

  82 hours       505 km/sec 

  61 hours        681 km/sec 
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Disturbance recorded at the Ottawa Magnetic Observatory 
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Hydro-Quebec blackout 



-2000

-1500

-1000

-500

0

500

1000

1500

2000

1107 0806 1209 10

E y,m
V/

km

March 13

-2000

-1500

-1000

-500

0

500

1000

1500

2000

Electric Field at Ottawa
E x, 

m
V/

km



 





Other Power System Problems in North America 

 

21:58 UT  Widespread power system problems 

 

Subsequent inspections showed transformer damage at Salem 
nuclear generating station - removed from service 

Also evidence of transformer heating at Meadow Brook  
 - temperature estimated to reach 400o C 
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Power System Problems in England 
 

Effects peaked in UK in 4 hours around midnght of 13/14 March 

Numerous reports of communication channel failures and alarms 

Alarms from British Telecom  stand-by generators  

(occurs when voltage dips below 90% for more than 30 seconds)  

 20:20 - 20:40   30 

 21:40 -  21:48   150   

   

2 “supergrid” transformers at Norwich Main and Indian Queens 
brought up gas alarms within short time of one another and were 
switched out - both found to have damaged core-bolt insulation, 
amongst other things 



Effects in UK 



Power System Problems in Sweden 
 

      Problems experienced between 17.15 and 07.44 UT 
 

21:41 UT    130 KV Nässjö-Marienlund line tripped    
 

21.43.53  G3 Minus current signal (GIC indications) 

21.43.57  G3 Minus current, signal (GIC indicatons) 

21.44         increased reactive power, max 540 MVAr  

21.47.31  T3 ground error protection start 

22.31.03  G3 Minus current signal (GIC indications) 

22.40   Oscillating reactive power, due to GIC 



Effects in Sweden 

Line trips 
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      Summary 

 

March 1989 disturbances was caused by  
 a double eruption on the Sun. 

Effects occurred in the morning (local time)  
 - due to a westward electrojet 

Effects occurred in the evening (local time)  
 - due to an eastward electrojet 

Power system vulnerability dependent on  
 local time of magnetic disturbance 

 


