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Introduction.  
Three years ago, I wrote a briefing note3 on 
“What is an electricity blackout?” This new 
note provides an update with reference to the 
events of 9 August 2019, and looks at the 
questions which investigations into that event 
may ask. 
 
Some of the facts are clear. There were two 
losses of generation infeed to the system in 
quick succession, as seen in the frequency 
trace provided by an analyst at Upside Energy 
on Twitter4. The initial drop in frequency would 
appear to be the loss of Little Barford 
Combined Cycle Gas Turbine (CCGT) unit in 
Bedfordshire, and then within 2 minutes part 
of the Hornsea offshore wind farm dropped off 
the system5. 
 
So what happened?  
When there is a loss of generation infeed to 
the system, the alternating current (ac) 
frequency drops. The electrical current 
oscillates back and forth at a synchronous 
frequency with the rotation of turbine 
generators in conventional (gas, coal, nuclear) 
power stations. When there is a shortfall in 
supply, the frequency drop is due to some of 
the energy in the rotation of these machines 
being transferred to make up the shortfall for a 
short period of time, and thus both the rate of 
rotation of the generators and the ac 
frequency drop together. The system must 
operate within a fairly tight frequency band, 
outside which many of the connected devices 
cannot function. Thus, if frequency falls too 
far, some load is automatically disconnected 
to restore balance and keep the system 
operating6 – if the whole of the GB system 
were to black out, then restarting it would be a 
major challenge, and the consequences would 
have been vastly greater. The frequency trace 

clearly shows the frequency stabilising after 
the first loss, then after the second loss the 
frequency recovering once automatic demand 
disconnections occurred at frequency of 48.8 
cycles per second. 
 
Thus, given the loss of infeed that occurred, it 
seems that the system behaved as it should 
have. Here are a number of questions which 
might be explored in the various investigations 
to follow. 
 
Should the loss of just two stations have 
caused a disturbance like this?  
National Grid operates the power system such 
that there will be no effect on customers 
following the single largest loss of infeed 
which is possible at the time. The largest loss 
varies depending on what generating stations 
are running at any one time; commonly this 
will be the 1320 MW Sizewell B nuclear 
station, but it may be smaller (e.g. one of the 
1000 MW interconnectors) if Sizewell is not 
running. 
 
In this incident, and in the incident of 27 May 
2008 described in my earlier note, the total 
loss of infeed in a short period of time 
exceeded that which National Grid covered, 
and the integrity of the system as a whole was 
thus preserved by automatic under-frequency 
load shedding. 
 
It would be possible to cover larger losses to 
protect against extremely rare and severe 
cases, but this would cost more. National Grid 
should not be blamed for not spending more – 
this aspect of the system operational rules will 
be agreed between National Grid and Ofgem, 
based on the latter’s assessment of the 
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balance of customer interests in day-to-day 
cost and system resilience. 
 
Should we blame wind? 
It is possible that the losses of infeed at Little 
Barford and Hornsea were completely 
independent events, and we were simply 
unlucky that they happened very close 
together, before National Grid had time to re-
secure the system fully after the first loss. If 
that is the case, the particular properties of 
wind generation would not be relevant. 
 
The initial investigation by National Grid will 
clearly consider whether there was any causal 
link between the two losses of infeed, or 
whether they were both in some way 
influenced by a common background of 
elevated risk. The latter seems unlikely to me 
– I cannot think of an incident anywhere to 
which this would be analogous, as such 
phenomena in generation typically arise from 
extreme high or low temperatures over a wide 
geographical area. 
 
It does seem that total GB wind output was 
high at the time of the event. Wind generation 
does not provide rotating masses directly 
connected to the system in the same way as 
conventional generation. Thus this store of 
energy, which helps damp fluctuations in 
system frequency, is reduced at times of high 
wind generation (the same issue applies with 
solar generation and interconnection to other 
systems.) This should not cause any problem 
in system operation, as National Grid will 
operate the system in such a way as to 
compensate for this lower inertia. However, 
investigations will no doubt consider whether it 
was a factor. 
 
On all of this it is not possible to say anything 
definitive until the initial investigation has 
reported7, as there is insufficient information in 
the public domain. The above are possibilities, 
and I make no speculation as to how likely 
they are to have been significant. 

 
What about the rail network? And that 
hospital? 
It is striking that the effect on the rail network 
was out of proportion to the volume of other 
demand disconnected across the country. 
There will clearly be investigation of how a 
very significant, nationwide, but limited, event 
on the power system caused this degree of 
disruption to rail. 
 
There was one hospital which suffered power 
loss to its outpatient department, when a 
backup generator failed. The right headline 
here might be “backup generator fails” rather 
than “national system disturbance blacks out 
hospital”. I would expect that hospitals 
experience loss of network supply due to local 
network faults more frequently than they 
experience loss of network supply due to 
national events. This is perhaps an example of 
the social and political psychology of different 
origins of customer disconnections which I 
explore in my original briefing note. The large 
majority of customer disconnections occur due 
to faults on local networks, but because 
national level events disconnect more people 
at the same time those national events enter 
the public consciousness to a greater extent. 
 
These investigations will also provide an 
opportunity to reconsider whether the present 
arrangements for under-frequency demand 
disconnections (and other matters of 
operational security) remain appropriate as we 
move into the 2020s. 
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