
                   

 

The 9 August 2019 GB blackout – commentary on 
National Grid’s interim report, and questions arising 

Dr. Chris Dent1 
 
National Grid’s initial report into the 9 August blackout has now been published2. 
This establishes a factual description of what happened, rather than looking at 
deeper underlying causes, or making future recommendations. Immediately after the 
event, I wrote a piece based on the publicly available information3, and in this piece I 
update my commentary based on the greater volume of hard information which is 
now available. 
 
At the time of the event the largest loss of generation infeed covered by National 
Grid was 1000 MW (the capacity of one of the interconnectors to other systems). 
Soon after a lightning strike on the network, there were three losses of infeed: 
approximately 500 MW of generation in local distribution networks, 737 MW at 
Hornsea wind farm, and 641 MW at Little Barford gas station. It seems likely that all 
three losses were consequences of the lightning strike, but RWE (owner of Little 
Barford) has cautioned that, as per National Grid’s report, precise cause-and-effect 
in the three losses remains a subject of ongoing investigation4. 
 
This cumulative loss of over 1800 MW was considerably more than could be covered 
at the time without the frequency falling outside the limits set in the Security and 
Quality of Supply Standard; when frequency reached 48.8 Hz low frequency demand 
disconnection (LFDD, managed by the local distribution network operators) cut 5% of 
demand. It seems that, given the losses of infeed that occurred, LFDD operated as it 
should, its purpose being to disconnect for a limited period a small proportion of 
demand in order to rebalance generation and demand and keep the system as a 
whole operating. Without LFDD, the whole system would probably have shut down, 
removing supply to the entire country and subsequently requiring much longer to 
restore supply to all customers. 
 
I next address a number of questions which will form part of subsequent phases of 
investigation. 
 
Did the system respond as it should to the lightning strike? It is impossible to 
make definitive comment on the losses of generation, due to lack of detailed 
knowledge of the chain of cause-and-effect. The Grid Code states that generation 
connected to the national network should not disconnect after a local network fault. 
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National Grid describes how lightning strikes can cause disconnection of small-scale 
generation in local distribution networks, so that appears to be a known possibility. 
There will doubtless be questions asked as to whether loss of a large-scale unit, in 
combination with a number of smaller generating units, should be regarded in 
system operation as a single event. A key question is whether the lightning strike 
caused conditions beyond those anticipated from such a strike at Little Barford and 
Hornsea, or whether the conditions were within the range anticipated from a lightning 
strike and the stations’ protection operated incorrectly.  
 
The very large number of lightning strikes which occur each year without similar 
dramatic effect indicate that this truly was an exceptional event – such 
consequences of lightning in the GB power system have not previously been seen to 
the best of my knowledge. However, it is important to distinguish between the 
possibilities of whether this was an exceptional thunderstorm, or whether it was a 
relatively normal storm which had extreme consequences. I have not seen statistics 
on the severity of this storm versus others, and have not seen comment from 
elsewhere on this important point. 
 
How do we stop this happening again? Lessons will no doubt be learned about 
the specific mechanism which caused this event, but that is not the only relevant 
perspective. With these exceptional events, the only thing we can say with 
confidence about the next one is that it will look very different from the last – it is 
improbable indeed that the same exceptional event will occur twice, particularly if 
specific modifications are made in response.  
 
However, the lesson from power systems worldwide is that events which go beyond 
a single loss of infeed or network equipment do occur. We thus need to ask the 
question of whether we should cover larger losses than at present, to make the 
system more resilient to double or higher losses and to cover situations where the 
system does not respond to a fault as expected.  
 
This would of course cost money. To give an idea of the scale, National Grid in 
2018-19 spent just under £0.4bn on reserve and response services, or around £5 
per domestic customer5. Thus securing against substantially larger events, looked at 
in isolation, would not be particularly expensive on the scale of total energy costs 
and would be within the fluctuations of retail prices due to fuel costs. This option 
should not be looked at in isolation but compared for value-for-money with other 
possible investments or changes to operating practices. Consequent thinking should 
encompass both immediate evolutionary improvement in practices, and also more 
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radical long-term thinking about how operating practices need to change in response 
to a future power system with high volumes of new generation, demand and storage 
technologies (the Future Power Systems Architecture project6 run by the IET and 
Energy Systems Catapult provides an authoritative statement of new functions 
required over the coming years.) 
 
Are risks increasing? There are multiple factors in play here. There are concerns 
about reduced inertia due to increasing penetrations of renewable generation, 
however this is not necessarily an issue provided that the system is managed 
correctly – while with less inertia it is necessary to procure more or faster response 
to cover a given size of loss, this is primarily a matter of money rather than whether it 
can be done at all (and if it is the most cost effective option National Grid, will instruct 
a generator to reduce output so as to reduce the largest single loss).  
 
Major incidents like this can be associated with extreme weather, and if in a 
changing climate extreme weather events happen more often this will increase the 
risk to the power system. The key point is that some exceptional weather events can 
cause multiple faults in a short period of time, creating conditions on the power 
system beyond the single fault covered. The experience in power systems and other 
engineering systems is that common cause events involving loss of multiple 
components do happen, and are more likely than risk modelling assuming 
independence of outages would suggest. 
 
New technologies change the risk profile, and one does not have the same 
economies of scale in fitting technologies for riding through system faults to small 
generators (of which the aggregate capacity is increasing). On the other hand, 
technologies such as synthetic inertia (provided by e.g. wind farms and batteries) 
and new approaches to system monitoring and control are becoming available for 
mitigating risks; these are available for tactical use now within present frameworks 
as well as forming part of any future strategic changes in how the system is 
managed.  
 
All of these factors should be weighed in any decision on what size of generation 
loss to cover in the future. 
 
Should we blame wind? This question will inevitably be asked, rightly or wrongly. 
Wind generation has one key helpful environmental property (low carbon), does not 
require fuel which is helpful for security of supply, and has several properties which 
are less helpful (variability and uncertainty of output, does not provide inertia, strong 
statistical association between outputs of different units). It does not seem that any 
particular properties of wind generation were implicated in this event – after all, a gas 
station was lost also.  
 
More generally, integrating wind generation is a matter of costs rather than whether it 
can be done – if the capital cost of wind generation is low enough and the benefits 
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are high enough, then it is worth paying to mitigate the above issues. It often 
surprises people to learn that Texas, which has a reputation for being very fossil-fuel 
friendly, is the US state which has gone for wind energy on the largest scale – this is 
largely because of their very high-quality onshore wind resource in close proximity to 
large demands within-state, which gives a low per-MWh cost. 
 
What about the hospital? And the railways? And Newcastle airport? These 
specific cases of impact all potentially provide lessons to be learned. According to 
National Grid’s report, Ipswich Hospital’s internal protection systems disconnected 
part of its demand coincident with the power system fault – the report gives no direct 
causal explanation, though it seems unlikely that this loss was not connected to the 
lightning strike. The hospital was not in a LFDD zone. There may be a need for such 
critical loads to check the resilience of their internal systems – one should keep this 
in proportion, as there are many pieces of critical infrastructure in the country, and as 
far as we are aware this is the only hospital whose facilities lost supply.  
 
Where power was lost to the railway traction system, this was due to internal 
protection systems and not LFDD. It seems that the dramatic consequences for the 
railways were in an area with no loss of traction power, and were due to a particular 
class of train not restarting after the fault. There were also minor local issues arising 
from loss of power supply to signalling. The lesson from this is that we need to think 
in system terms about the interactions between different infrastructures, both in 
terms of cascade effects between systems, and in terms of restoration after an 
event. This will require changes in industry governance to enable improved system 
thinking across different infrastructures, with no party currently having clear 
accountability for technical coordination across the supply chain (as discussed in the 
Future Power System Architecture Project’s reports). 
 
Newcastle Airport was in a LFDD zone. Later stages of investigation may consider 
whether we revisit the way that LFDD is designed, for instance whether there is a 
way of setting up LFDD zones such that critical infrastructure is not affected in the 
first tranche at 48.8 Hz. 
 
Afterword: the way forward. At the start of this article, I stated that the role of 
National Grid’s initial report is to set out the facts about the incident as currently 
National Grid understands them. It is notable that National Grid in more than one 
place acknowledge the cooperation of other organisations in the investigation. This 
cooperative attitude from all parties is very positive, and likely in the end to deliver 
the best result for society. Of course, it is likely that questions of liability will 
eventually arise, however a key test there should be ‘could this reasonably have 
been expected to be foreseen’, not ‘could this have been foreseen if one knew 
exactly what to look for’. 
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