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August  9th sequence of events



Frequency response delivered

Frequency Response type Number of units Low frequency holding (MW) Low frequency delivered (MW)

Dynamic

Primary (Secondary) BM 8 284 (325) 266

Primary (Secondary) NBM 36 280 (270) 231

Enhanced Frequency Response NBM 10 227 165

Static

Triggered at 49.7 Hz, delivered 
within 30 seconds (Secondary)

BM 0 -

NBM 19 (285) 198

Triggered at 49.6 Hz, delivered 
within 1 second

BM 2 200 200

NBM 7 31 30

Demand 
effect* 350

Total (excl. demand effect) 1022 (1338) 1090



475MW of sub-second response ca me from ba t tery energy stora ge
• Cenin 4MW/4.8MWh system co -located with PV, wind and AD



475MW of sub-second response ca me from ba t tery energy stora ge
• Plessey 2MW/2.4MWh BtM system



Ra te of Cha nge of Frequency (RoCoF)

National Grid ESO seeks to limit RoCoF (determined by the  size  of loss a nd system inertia ) to 0 .125 Hz/ s. If 
RoCoF exceeds 0 .125 Hz/ s ~2GW of sma ll genera tion connected to the  distribution network ma y be 
a utoma tica lly disconnected by re la y. On August 9th frequency fe ll to 49.1 Hz in 8 seconds. About 500MW of 
distributed genera tion ca me offline .
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Moderador
Notas de la presentación
If there is not sufficient system inertia to keep RoCoF within limits the ESO has two options 
Reduce all of the infeed losses to the level where if there is a loss then the RoCoF remains within limits given the inertia 
Increase system inertia by turning off large amounts of non-synchronous generation and replace it with large synchronous generation 

To increase the inertia of the system to allow 1MW more of infeed loss generally requires adding 20 MW of synchronous generation to the system. Option 2 is therefore approximately 10 times more expensive than option 1 and so the approach taken is to reduce the largest loss. 

National Grid ESO working with industry on 3-yr programme to change protection settings on the relays to 1 Hz/s. 




Synthet ic inert ia
• Coal and gas typically relied on to provide inertia – via kinetic 

energy provided by the spinning mass of (synchronous) 
generators that produce electricity from fossil fuels.

• As the proportion of energy from (non -synchronous) wind and 
solar grows this source of traditional ‘analogue’ inertia is in 
increasingly short supply.

• Battery based energy storage can provide synthetic inertia to 
compensate for reduction in inertia from synchronous 
generation.

• The response time of battery energy storage – approaching 
0.1s – provides the same effective stabilisation as analogue 
inertia.

• Research by Queens University Belfast found 360MW of 
battery -based energy storage could provide the equivalent 
stabilisation to Ireland’s All -Island electricity system as would 
normally be provided by 3,000MW of conventional thermal 
generation, delivering cost savings of up to 19 million euros.

3,000MW
synch generators

=

360MW
batteries

Moderador
Notas de la presentación
https://www.energy-storage.news/blogs/digital-inertia-energy-storage-can-stabilise-grid-with-1-10-the-capacity-of
For Ireland shifting to batteries could save up to €19 million (US$22.5 million) annually and could achieve approximately 1.4 million tonnes of annual CO2 savings.




How did ma rkets rea ct?
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How does Na t iona l Grid ESO a void a  repea t  of August  9th?
1. Buy more fa st-a cting frequency response?

2. Increa se  system inertia  (or limit  the  infeed  loss)?

3. Reduce sensit ivity of response to RoCoF?

4. Review ma rket mecha nisms?

Moderador
Notas de la presentación
1) The procurement of higher levels of frequency response could secure the system against higher infeed losses (e.g., the loss of multiple units). To increase the levels of frequency response today the ESO would need to 1. Contract for more frequency response 2. Redispatch the generation on the system to create the headroom for frequency response. Although significant progress has been made in attracting batteries and demand side response into the market, there is currently not sufficient to provide this extra frequency response and it would need to be sourced from traditional generators synchronised on the system. 3. Further redispatch of the generation on the system to ensure that the inertia is sufficient to maintain RoCoF below trigger levels for this larger loss (i.e., loss of multiple units). The first action above, contracting for more frequency response, would cost c. £200m per annum, based on the current portfolio of providers and generation mix. The other two actions together would be considerably more expensive (likely several billion pounds). 

2) To increase the inertia of the system to allow 1MW more of infeed loss generally requires adding 20 MW of synchronous generation to the system. 10 times more expensive to do this than limit infeed loss. The development of an inertia market. The ESO is at an early stage in this through its stability pathfinder project. Working with Reactive Technologies and GE? 


3) NG ESO working with industry to change protection settings on the relays to 1 Hz/s. The 3 year program of work that the ESO has put in place to adjust the settings on the RoCoF relays to make them less sensitive.  Reduce need for inertia.


4) Look at market incentives?
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