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Monthly distribution of grid disturbances in 2018
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10-year average monthly distribution of grid disturbances
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environmental
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maintenance
Technical
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Grid disturbances according to cause in 2018
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10-year average distribution of grid disturbances according to cause
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Grid disturbances causing ENS according to cause in 2018
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10-year average distribution of grid disturbances causing ENS according to cause
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Regions Country Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Baltic Estonia

Latvia

Lithuania
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Nordic Denmark

Finland
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Sweden

Total
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Monthly distribution of ENS in 2018

Regions Country Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Total

Nordic Denmark

Finland
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10-year average monthly distribution of ENS
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environmental
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Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania
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Nordic Denmark

Finland

Iceland
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Sweden
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0%

18%

14%
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Distribution of ENS according to cause in 2018
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10-year average distribution of ENS according to cause
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Distribution of ENS according to voltage level in 2018

100–150 kV 220–330 kV 380–420 kV

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% of ENS inside own statistical area

Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

99%

97%

97%

98%

100%

58%

32%

67%

13%

16%

94%

33%

35%

84%

52%

3%

7%

31%16%53%

10-year average distribution of ENS according to voltage level

100–150 kV 220–330 kV 380–420 kV
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Number of secondary faults per cause

Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total
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% distribution of secondary faults per cause in 2018

ENS, secondary faults
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environmental
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Operation and

maintenance
Technical

equipment Other Unknown
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Latvia
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Total

Nordic Denmark

Finland

Iceland

Norway
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Grand Total
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% distribution of ENS caused by secondary faults per cause in 2018
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Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

22%

31%

20%

12%

15%

23%

10%

11%

13%

8%

10%

23%

14%

10%

10%

22%

18%

20%

23%

11%

11%

1%

20%

12%

7%

6%

6%

10%

14%

27%

5%

0%

9%

11%

20%
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9%

83%

35%
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16%

0%
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7%

13%

7%

19%

13%

8%

46%
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0%

3%

28%

16%

2%

28%

5%

25%

4%

23%

39%

21%

0%

15%

0%

16%19%12%13%7%15%19%

Faults according to cause in 2018

Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

23%

38%

17%

18%

11%

13%

10%

10%

14%
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12%

19%
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10-year average distribution of faults according to cause



Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total
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Faults causing ENS according to cause in 2018

Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

7%

8%

4%

8%

12%
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21%
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26%
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24%
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10-year average distribution of faults causing ENS according to cause



Regions Country

100–150 kV

# units # faults

10-year
average #

faults

Number of
permanent

faults

220–330 kV

# units # faults

10-year
average #

faults

Number of
permanent

faults

380–420 kV

# units # faults

10-year
average #

faults

Number of
permanent

faults
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Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

1

1

0

0

0.1
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Number of units, faults and permanent faults in 2018, Cables



Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total
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% distribution of faults per cause in 2018, Cables, all voltage levels

Regions Country Lightning
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environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total
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10-year average % distribution of faults per cause, Cables, all voltage levels



1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

End year of moving window

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

Nu
m

be
r o

f f
au

lts
 p

er
 1

00
 u

ni
ts

Average
Sweden

Norway

Lithuania

Latvia

Finland

Estonia

Denmark

Iceland

5-year moving average of faults in 100–150 kV Cables Country
Denmark

Estonia

Finland

Iceland

Latvia

Lithuania

Norway

Sweden

Average



1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

End year of moving window

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

Nu
m

be
r o

f f
au

lts
 p

er
 1

00
 u

ni
ts

Average

Sweden

Norway

Lithuania

Latvia

Iceland

Denmark

5-year moving average of faults in 220–330 kV Cables Country
Denmark

Estonia

Finland

Iceland

Latvia

Lithuania

Norway

Sweden

Average



1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

End year of moving window

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

Nu
m

be
r o

f f
au

lts
 p

er
 1

00
 u

ni
ts

Average

Sweden

Norway

Denmark

5-year moving average of faults in 380–420 kV Cables Country
Denmark

Estonia

Finland

Iceland

Latvia

Lithuania

Norway

Sweden

Average



1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

End year of moving window

-5%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

55%

60%

65%

70%

75%

80%

85%

90%

95%

100%

105%

Pe
rm

an
en

t f
au

lts
 / 

su
m

 fa
ul

ts

Average

Sweden
Norway

Lithuania
LatviaFinland

Estonia

Denmark

Iceland

5-year moving average of permanent faults to number of faults ratio, Cables Country
Denmark

Estonia

Finland

Iceland

Latvia

Lithuania

Norway

Sweden

Average



Regions Country

100–150 kV

# units # faults

10-year
average #

faults

Number of
permanent

faults

220–330 kV

# units # faults

10-year
average #

faults

Number of
permanent

faults

380–420 kV

# units # faults

10-year
average #

faults

Number of
permanent

faults

Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

47

7

32

8

53.3

51.8

45.5

59.9

194

71

72

51

12,214

4,972

3,818

3,424

0

0

0

0

12.4

12.0

10.0

14.3

21

6

11

4

4,951

1,759

1,333

1,859

1

1

0

0

0.2

0.6

0.0

0.0

1

1

0

0

103

103

0

0

59

8

24

2

24

1

70.5

114.9

46.0

7.6

171.5

12.5

490

154

84

4

232

16

43,423

14,710

10,736

1,248

13,920

2,809

19

2

6

4

7

0

17.9

31.6

39.4

3.0

15.0

0.4

81

42

21

5

13

0

11,909

4,028

5,355

857

1,605

65

3

2

0

0

1

0

16.6

37.1

32.8

0.0

9.8

3.2

71

31

33

0

6

1

21,118

10,564

3,266

0

5,927

1,361

10664.968455,637 1916.110216,860 411.37221,221

Number of units, faults and permanent faults in 2018, Overhead lines



Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

32%

46%

28%

18%

0%

1%

0%

0%

2%

1%

0%

5%

4%

1%

0%

13%

31%

36%

34%

18%

19%

3%

30%

24%

13%

12%

8%

22%

17%

33%

2%

0%

11%

24%

15%

0%

1%

67%

34%

0%

1%

1%

0%

0%

2%

6%

2%

2%

2%

0%

1%

12%

4%

3%

1%

0%

3%

59%

24%

0%

50%

33%

31%

0%

38%

60%

43%

0%

18%

0%

21%11%1%2%11%22%32%

% distribution of faults per cause in 2018, Overhead lines, all voltage levels

Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

31%

48%

24%

25%

0%

1%

0%

0%

4%

3%

1%

6%

8%

2%

1%

14%

19%

29%

29%

7%

24%

6%

29%

32%

14%

12%

14%

16%

22%

32%

2%

1%

25%

23%

7%

2%

3%

3%

13%

1%

2%

4%

2%

6%

1%

0%

2%

4%

1%

1%

2%

4%

2%
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1%

3%

1%

35%

27%

5%

54%

80%

32%

16%

36%

52%

37%

6%

27%

21%

25%5%2%4%7%26%31%

10-year average % distribution of faults per cause, Overhead lines, all voltage levels
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Regions Country

100–150 kV

# units # faults

10-year
average #

faults

220–330 kV

# units # faults

10-year
average #

faults

380–420 kV

# units # faults

10-year
average #

faults

Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

4.8

7.4

2.4

4.7

10

4

1

5

2,102

876

611

615

1.1

0.7

0.1

2.0

3

1

0

2

326

113

99

114

0.0

0.0

0.0

0.0

0

0

0

0

5

5

0

0

4.1

3.6

8.6

1.8

4.1

2.5

13

4

5

2

1

1

8,427

2,576

2,491

176

2,210

974

1.3

1.3

4.3

0.7

0.2

0.0

10

2

6

2

0

0

1,237
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16
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2.3
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3

5
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453
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4.42310,529 1.2131,563 1.0111,681

Number of units and faults in 2018, Circuit breakers



Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

15%

0%

0%

29%

0%

0%

0%

0%

77%

100%

100%

57%

8%

0%

0%

14%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

6%

11%

6%

0%

0%

0%

12%

0%

0%

100%

0%

0%

41%

56%

50%

0%

50%

0%

29%

11%

31%

0%

50%
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0%

0%

0%

0%

0%

0%

3%

0%

6%

0%

0%

0%

9%

22%

6%

0%

0%

0%

9%9%51%23%0%2%6%

% distribution of faults per cause in 2018, Circuit breakers, all voltage levels

Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania
Total

Nordic Denmark

Finland

Iceland

Norway

Sweden
Total

Grand Total

12%

19%

0%

9%

2%

5%

0%

0%

65%

40%

89%

81%

17%

30%

6%

9%

2%

4%

6%

0%

0%

0%

0%

0%

1%

2%

0%

1%

13%

8%

15%

0%
24%

3%

6%

0%

7%

16%
10%

0%

41%

65%

30%

56%
35%

27%

32%

13%

42%

16%
20%

70%

2%

1%

2%

4%
2%

0%

2%

1%

2%

8%
2%

0%

5%

12%

3%

0%
6%

0%

12%5%48%28%2%1%4%

10-year average % distribution of faults per cause, Circuit breakers, all voltage
levels
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Regions Country

100–150 kV

# units # faults

10-year
average #

faults

220–330 kV

# units # faults

10-year
average #

faults

380–420 kV

# units # faults

10-year
average #

faults

Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

11.6

13.4

18.3

5.7

39

12

13

14

2,102

876

611

615

2.1

3.0

3.0

0.9

18

10

5

3

326

113

99

114

0.0

0.0

0.0

0.0

0

0

0

0

5

5

0

0

15.5

11.5

28.8

4.6

26.6

6.2

98

34

43

5

13

3

8,427

2,576

2,491

176

2,210

974

7.0

9.8

19.0

3.3

2.8

0.1

53

23
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7

2

0

1,237

337

730

80

74

16

8.2
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12.1

0.0
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1.7
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0

4

0

1,676

649

453
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349
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14.313710,529 5.4711,563 5.5361,681

Number of units and faults in 2018, Control equipment



Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

18%

32%

13%

6%

2%

5%

0%

0%

22%

14%

31%

24%

58%

50%

56%

71%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

9%

17%

6%
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10%

7%

7%

42%

11%
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29%

43%
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0%
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0%
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22%
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5%

0%

3%

6%
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11%8%27%45%2%4%2%

% distribution of faults per cause in 2018, Control equipment, all voltage levels

Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania
Total

Nordic Denmark

Finland

Iceland

Norway

Sweden
Total

Grand Total

16%

31%

7%

6%

2%

5%

1%

0%

33%

16%

41%

47%

45%

40%

49%

47%

3%

8%
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0%
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0%
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5%
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8%
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10%
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35%

54%

30%
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22%

25%

42%

28%

45%

38%
54%

49%
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0%

3%

0%
1%

5%

3%

4%

5%

1%
1%

4%

1%

1%

2%

0%
1%

5%

9%7%35%43%2%3%1%

10-year average % distribution of faults per cause, Control equipment, all voltage
levels
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Regions Country

100–150 kV

# units # faults

10-year
average #

faults

220–330 kV

# units # faults

10-year
average #

faults

380–420 kV

# units # faults

10-year
average #

faults

Baltic Estonia

Latvia

Lithuania

Total

Nordic Denmark

Finland

Iceland

Norway

Sweden

Total

Grand Total

0.9

0.9

0.9

0.9

6

1

3

2

8,392

3,219

2,289

2,884

0.4

0.4

0.1

0.6

0

0

0

0

1,838

657

396

785

0.0

0.0

0.0

0.0

0

0

0

0

27

27

0

0

2.3

4.0

3.4

0.1

2.6

1.5

17

10

1

1

4

1

21,291

2,447

7,768

611
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2,922
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1.9
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0
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1
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1

0

7,053

3,438
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1.92329,683 0.407,185 0.517,080

Number of units and faults in 2018, Instrumental transformers



Regions Country Lightning

Other
environmental

causes
External

influences
Operation and

maintenance
Technical

equipment Other Unknown
Baltic Estonia

Latvia

Lithuania
Total

Nordic Denmark

Finland

Iceland

Norway

Sweden
Total

Grand Total

0%

0%

0%

0%

0%

0%

0%

0%
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50%

33%
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% distribution of faults per cause in 2018, Instrumental transformers, all voltage
levels

Regions Country Lightning
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Total

Grand Total
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8%9%63%11%1%1%7%

10-year average % distribution of faults per cause, Instrumental transformers, all
voltage levels
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