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http://www.soni.ltd.uk/media/documents/Operations/SONI%20Operating%20Security%20Standards%20v1.pdf


 

 

 



 

 

 

 

0

2

4

6

8

10

12

14

16

18

2012 2013 2014 2015 2016

N
u

m
b

e
r 

o
f 

E
v

e
n

ts
 

Historical Frequency Excursions 

Frequency Event < 49.5 Hz Frequency Event > 49.5 and ≤ 49.6 Hz 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

  



 

 

 



 

 

 

 
 

49.2

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

GI4 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Hz 

GI4 - Frequency Event 

Max ROCOF raw data



 

 

 

 

 
 

49.55

49.6

49.65

49.7

49.75

49.8

49.85

49.9

49.95

50

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

AD2 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

AD2 - Frequency Event 

Max ROCOF raw data



 

 

 

49.2

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

WG1 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

WG1 - Frequency Event 

Max ROCOF raw data



 

 

 

49.1

49.2

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

GI4 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

GI4 - Frequency Event 

Max ROCOF raw data



 

 

 

49.1

49.2

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

GI4 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

GI4 - Frequency Event 

Max ROCOF raw data



 

 

 

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

50.2

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

AD2- Frequency Event 

MAX ROCOF 5 pt moving  average System Frequency Hz

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

AD2 - Frequency Event 

Max ROCOF raw data



 

 

 

 
 

49.2

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

AD2 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

AD2 - Frequency Event 

Max ROCOF raw data



 

 

 

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

HN2 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

HN2 - Frequency Event 

Max ROCOF raw data



 

 

 

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

GI4 - Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

GI4 - Frequency Event 

Max ROCOF raw data



 

 

 

 

49.2

49.3

49.4

49.5

49.6

49.7

49.8

49.9

50

50.1

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

-4 -2 0 2 4 6 8 10 12 14 16 18 20

Hz 

H
z/

se
c 

Seconds 

HN2- Frequency Event 

MAX ROCOF 5 pt moving System Frequency Hz

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

-4 -2 0 2 4 6 8 10 12 14 16 18 20

H
z/

se
c 

Seconds 

HN2 - Frequency Event 

Max ROCOF raw data



 

 

 

  



 

 

  



 

 



 

 

 

 

 

 

 

 

                                            



 

 

                                            



 

 

 

 

System Availability = 1 −  
∑  ( )

∑ Length of Line (j)  ∗  Days in a Year
j=m
j=1

             

System Availability = 1 −  
∑  ( )

∑  MVA of Transformer (j)  ∗  Days in a Year
j=m
j=1

   

System Unavailability = 1 −  
∑ Hours each Circuit is Available

Number of Circuits ∗  Hours in Period
 

 

System Minutes =  
Energy not supplied MW Minutes

Power at System Peak
 



 

 

System Minutes =  
(MVA Minutes) ∗  (Power Factor)

System Peak to Date
 


