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What do we do?
Timescales Frequency

Demand

Wind Power

  Metered & Non-metered 

Solar Power

  Embedded (Non-metered)

GSP Demand

Reactive power (MVar)

Transmission Losses • Retrospective • Monthly

• Yearly

365

• Within day 

• Day ahead 

• 2DA & 7DA

• 13 Weeks ahead

• 2-52 Weeks ahead

• 3 x daily 

• 3 x daily 

• Daily

• Daily

• Quarterly or as per needs

• Within day – 14 days ahead 

• Within day – 14 days ahead 

• 8 x daily

• 24 x daily

• Within day – 14 days ahead • 6 x daily

• Within day – 13 days ahead

• 2DA – 13 Weeks ahead

• Daily

• Daily
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Demand concept
National Demand

Power Station 
Demand

Interconnector 
Exports

Pumped Storage

Transmission 
System Demand 

National Demand

National Electricity Transmission System Demand 

- Total GB generation requirement to supply the 

customer demand

 

- Sum of metered generation, excludes station load, 

pump storage pumping and interconnector exports

- Total demand to be met by the transmission 

network

 

- Meets the total GB customers demand plus the 

additional generation required to meet station load, 

pump storage pumping and interconnector exports
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Demand drivers
There are a significant number of drivers of uncertainty which are considered when forecasting demand:

Weather Time of Year Day of Week Time of Day
Bank Holidays & 
Special Events

School Holidays
Embedded Solar & 

Wind
Other Embedded 

Generation
TV pickups Triad avoidance

Lockdowns DSR (DFS)
Spikes in wholesale 

electricity prices
Economic outlook / 

cost of living
Local Constraint 

Market (LCM)

Time of Use (ToU) 
Tariffs

Commercial forecasts 
of market activity 

(CfD)
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Insights
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Insights ……
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Weather

One of the most significant drivers of uncertainty

Crucial input to demand and renewable generation forecasts

Weather driven generation capacity in GB:

• 26.6 GW metered wind (Registered Capacity) 

• 22.5 GW Operational Capacity of metered wind

• 6.6 GW of non-metered wind

• 17.2 GW of non-metered solar

• 0.3 GW of metered solar

Weather forecast used:

• D-0 to D-14: weather forecast

• D-15 and Beyond: seasonal average weather

We receive weather forecasts: (one supplier)

• for >250 locations 

• every 3 hours

• for the next 14 days

• at 1 hour resolution
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Metered renewable generation

Metered (BMU) Generation: Metered generation connected to Distribution or Transmission Network (e.g. 

solar, wind), that has an operational relationship with ESO.

Note: Peak Metered Wind Outturn to date is 17.4GW, which includes the effects of operational actions (curtailment)
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- Applied cut-off values are shown as red zeros

 

Mean Forecast (white line)

Risk of cut-off (Work in progress) 

- Cut-off values are included in the forecast

- The upper and lower edges of the dark blue 

area, represents the 30th and 70th percentile

- These translate to the Max & Min values 

presented to ESO Balancing System

 

- Working to give a more accurate certainty of 

cut-off conditions

- To avoid the “cry-wolf” condition

- Forecasting precise values will remaining 

challenging

 

Forecast Detail

Note: Cut-off is often referred to as High Speed Shutdown (HSSS).

Cut-off Modelling
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Unmetered Generation: Unmetered generation connected to Distribution Network (e.g. solar, wind)

Virtual Demand: ‘Total’ energy demand in UK

Unmetered Renewable Generation
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Wind Availability

Wind availability could be between 0.5GW to 20GW.  

Friday 8th Sept 2023 recorded only ~100MW across GB i.e. almost zero 

Average load factor of wind generation is around 40%
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Wind Generation Capacity

Current Wind Registered Capacity:

Metered wind: 25.6 GW

Unmetered wind: 6.6 GW
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Solar Generation Capacity

• Entire GB solar fleet is unmetered (almost), this means:

• do not provide metering to the ESO;

• do not participate in the BM.

• variable generation, depending on local weather conditions

• suppresses National Demand and network demands

• Capacities & locations found from DESNZ (BEIS) / Subsidy 

 / Public databases. Approx. half is domestic solar!

• Solar output is an estimation, +/- 10% error, using data 

 from PV Live/Sheffield University Collaboration

Current Solar Capacity:

Unmetered solar: 17.2 GW

Metered solar: 0.3 GW

Note: Ten industrial-scale solar farms (>50MW each) are now registered as BMUs (∑ 600MW - metered), although only four currently operational.
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Regional PV_Live in action
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Regulatory Incentives

This metric measures the average absolute 

percentage error (APE) between day-ahead 

(DA) national demand forecast and outturn 

demand for each half hour period.

Role1b. Day-ahead Demand 
forecast

This metric measures Average absolute 

% error in day ahead metered wind 

forecast (as % of total capacity)

Role 1c. Day-ahead metered 

wind forecast
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Operational challenges with large 
renewable volumes 

Note: Renewable generation sources are given parity, alongside all other energy sources and Balancing Services.

Weather forecast quality

High Speed Shutdown

Model & Systems development

Reduced Inertia

Rapidly changing flows

Market influences (CfD)
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