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Demand for FR

• National Grid must  procure services to 

meet license conditions:
– Normal infeed loss (1320MW*) – frequency contained 

within 50.5Hz and 49.5Hz

– Infrequent loss (1800MW*) – frequency returned to 

50.5Hz-49.5Hz within 60s

• Impact of an infeed loss depends on system 

conditions: generation and demand mix

*Upper limits. Normal infeed is 1GW at present, 
subject to review following new connections.



Demand for FR
Single Bus Model

• Inputs:
– Demand

– Generation Mix

– EFR Installed Capacity

• Outputs:
– FR Dispatch in least-cost fashion to contain 1GW loss at 

49.5Hz

• Calibrated on historic events



Demand for FR
Single Bus Model

• Outputs:

– Aggregate response

– Contribution from different services
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Demand for FR
Low Demand, Low Inertia

Faster Response 
Required
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In low inertia conditions, 
demand for Primary response 
may exceed the size of the lost 

infeed.



Demand for FR
Low Demand, Low Inertia
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A smaller volume of faster 
response meets the same need.



Demand for FR
How often will this happen?

Demand for 
Primary<Loss

Demand for 
Primary>Loss



Demand for FR
How often will this happen?

2016/17 Estimated

Primary>Loss: 14%

Source: National Grid, System Operability Framework 2016



Demand for FR
How often will this happen?

2016/17 Estimated

Primary>Loss: 14%
2025/26 Gone Green Scenario

Primary>Loss: 40%

2025/26 FES Scenarios (Flex B)

Primary>Loss: 35-42%

Source: National Grid, System Operability Framework 2016



Implications for FR Market
Emerging Needs

• Growing need for fast(er) frequency response

– New need for Primary (or faster) response without

Secondary, i.e. fast delivery but not sustained

– Greatest requirement during periods of low demand 

and low inertia

üNB: These are correlated with high wind and solar 

generation

• Today’s market cannot deliver this!



Implications for FR Market
Today’s Market (GB)

• Mandatory FR:
– Mandatory provision of modest amount of FR 

from large generators

– Competition on holding prices

– Regulated utilisation price

– Can be accessed by SO on short timescales

• Firm Frequency Response:
– Monthly tender for large-volume/long-term 

service provision

– Open to all compliant service providers

• New Services Under Development
– Fast (sub-second) response

– Locational Aspects

– Short-term Procurement

Day-ahead auctions to maximise 
competition

Exchangeable product(s) to ensure least-
cost outcome



Example: Wind
Predictability of Firm Capacity

• Potential participants must 

forecast their capability to offer 

to the market.

• Forecasting 4-hour “firm 

capacity” windows 

corresponding to FFR windows

95% Confidence 
Firm Capacity

Wind ΨCƛǊƳ /ŀǇŀŎƛǘȅΩForecast



Example: Wind
Predictability of Firm Capacity

Significant portion of realised 

capacity may be offered to the 

market up to 36 hours ahead.

Participation is not practical 

more than 3 days ahead.



Summary

• There is an emerging need in GB for fast(er) frequency 

response.

– And for new types of product – brief, locational…

• By 2025/26, these products will likely be required 

under the new normal conditions.

• New markets should maximise competition:

– Day-ahead

– Exchangeable products




