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1 Introduction 
 
1.1 This annual Significant System event report was submitted to the Grid Code Review 

Panel report for discussion in November 2012.  The report initially covered the period 
1 August 2011 to 31 July 2012.  The report fulfils the requirement to provide the 
annual summary of the Rate of Change of Frequency (RoCoF) information, as 
endorsed by GCRP 00/16 (September 2000).  

 
1.2 National Grid has reviewed the way it analyses frequency deviations with respect to 

the Rate of Change of Frequency and has developed new processes which allow the 
background or 'residual' inertia to be estimated. New information is given in Appendix 
1 in the highlighted cells. 

 
1.3 The processes require higher resolution frequency data than was used previously.  

Information is available from May 2010 onwards. This has been processed to 
calculate a 500ms rate of change which gives a better indication of how a frequency 
deviation might impact on the operation of RoCoF based Loss of Mains protection.  
Locational frequency data, which can be used to analyse how a disturbance 
propagates across the system is available from 2011 onwards. 

 
1.4 By comparing this frequency data with dynamic simulation results the effects of 

transmission contracted generation and the 'residual inertia' (the inertial effect of 
demand and distributed generation) can be disaggregated.  The technique relies on 
information on the infeed or demand loss and whether this was instantaneous (ie the 
result of a circuit breaker operating) or whether there was a slower transition (eg 
where a steam turbine runs down after a boiler shut down).  This limitation means 
there are few incidents which provide useful information.  Therefore the information 
given in the original report has been supplemented with data on smaller losses. 

 
1.5 The events analysed give an equivalent 'H' per MW of demand (worst case), where 

'H' is the inertia constant in MWs/MVA in the range of 1.46 to 1.99. This compares to 
a historical assumption of 2.  Locational differences of up to 0.05Hz/s were observed.  
More data is from more events is required in order to discern any trends in the 
residual inertia measure and to disaggregate time of day and distributed generation 
effects.  The trend in transmission contracted generation is clearer and is illustrated 
in Appendix 2. 

 
1.5 The measured rates of frequency change shown in this report are being considered 

by the workgroup 'Frequency Changes during to Large System Disturbances' in its 
assessment of Loss of Mains protection setting guidance for distributed generation. 

 
1.6 It is proposed that subsequent reports to the GCRP include the new information 

illustrated in this paper. 
 
  

http://www.nationalgrid.com/NR/rdonlyres/B256B837-1C17-4CE6-9955-EADCF0B3ADA3/57610/November2012GCRPpapers3.zip


    

  

 
 
APPENDIX 1 

 

Inc Date 

Inc 

Time 

Loss 

(MW) 

Reported 

Distributed 

Generation 

Lost (MW) 

RoCoF (Hz/s) 

Residual H 

equivalent 

Max Freq 

reached LOSS 

Over 2 

Seconds 

Max over 

500ms 

Min Over 

500ms 

Range 

29-Jan-09 12:29 1190 0 0.052     49.606 Both Sizewell B units tripped 

22-Feb-09 07:02 1000 0 0.0545 
    

49.749 
Bipole tripped via High frequency relay resulting in 
loss of 1000MW 

09-Jan-10 01:51 1000 0 -0.0425     50.361 Bipole 2 tripped whilst at 1000MW GB to France 

10-May-10 11:50 570 0  -0.040 -0.040 NA 1.79  Longannet 

10-Jul-10 09:13 720 0  -0.062 -0.062 NA 1.71  Peterhead 

03-Oct-10 22:51 550 0  -0.050 -0.050 NA 1.75  Peterhead 

19-Apr-11 08:41 1175 0 0.0705     49.667 PEHE-1 Tripped 

23-May-11 19:07  763 
 400 

estimate 1.35  

     52.17 in 
islanded 

group 

Multiple circuit trips and loss of supply to 
Inverness and Western Isles group during high 
winds. 

08-Aug-11 00:28 1000 103 0.0695 -0.139 -0.103 0.036 1.99 49.696 

IFA Bipole 2 tripped (1000MW F to GB), DINO-4 
pump LF operated at 49.75Hz (275MW), .Alcan 
LF operated at 49.70Hz (307MW) 

 02-Mar-12 20:14 1260 0 0.064 

    

49.641 Sizewell B tripped 

22-Mar-12 03:24 1000   -0.094 -0.063 0.031 1.86  Britned trip 

14-Mar-12 15:10 1000 0 0.0475 

    

49.528 PEHE-1 tripped  

18-Jul-12 17:10 1200 0 0.0825 

    

49.597 

SIZEB-1 and 2 tripped from 1200MW. A total of 
215MW of OCGTs  started via LF relays set to 
49.6Hz 

 
25-Jul-12 

 
12:50 

 
1000 

 
0 

 
0.058 -0.078 -0.047 0.031 1.46 49.619 

IFA Bipole 2 tripped from 1000MW, Frequency 
recovered by FFR+Dino SG LF125 

28-Sep-12 02:48 1000 200 0.116 -0.168 -0.116 0.052 1.58 49.705 IFA Bipole trip 

  



    

  

APPENDIX 2 
 

 

Stored Energy in Transmission Contracted Synchronised Generation for 

the  1B Cardinal Point (overnight minimum demand period)
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