SCHEDULE XX – CURTAILABLE CONNECTIONS

SCOPE
This Schedule sets out the methodology for defining curtailable access arrangements i.e. a Curtailable Connection, specifically:
(a) how the Company will determine the Curtailment Limit;
(b) how the Company will measure Curtailment;
(c) reporting requirements on the Company to the Customer;
(d) measures taken to avoid, and what happens if the Curtailment Limit is exceeded;
(e) how the Exceeded Curtailment Price is determined; and
(f) end dates for converting a Curtailable Connection into a Non-Curtailable Connection.
A Curtailable Connection will only be offered where the Company has identified a requirement for Reinforcement to facilitate a connection and the Curtailment will provide a network benefit. Reinforcement required solely for fault level and reactive power requirements are not suitable for a Curtailable Connection as the Curtailment would not provide any network benefit.
When offering a Curtailable Connection, the Company will also provide (if not provided already) the supporting information on the expected costs of the counterfactual Non-Curtailable Connection. 
This Schedule does not apply to Small Users.
SETTING THE CURTAILMENT LIMIT
Unless otherwise directed by the Authority, the Import Curtailment Limit and Export Curtailment Limit will be determined by assessing the existing networks that require reinforcement under the Minimum Scheme, in accordance with Paragraphs 2.2 to 2.7.
Input data
[bookmark: _Ref108603875]The following data shall be used for the calculation of the Curtailment Limit:
(a) profile data:
(i) annual half-hourly observed/measured data from the appropriate asset(s);	Comment by Lee Wells: We may need to be clearer what this actually means?
(ii) half-hourly metered data from generation connected to the appropriate asset(s); and
(iii) half-hourly data from battery storage connected to the asset.	Comment by Lee Wells: Why the asset and not appropriate substation, if we can't get data for the specific assets and need to use the primary etc?	Comment by Lee Wells: I note paragraph 2.3(a)(iii), but the terminology switches in these three points. Perhaps introduce a new defined term to replace assets/substation with the hierarchy reflecting available data creating prevalence?
Or equivalent.

(b) for a Demand Connection, the following data shall also be provided:
(i) Network Asset Demand Capacity, being the capacity based on the Company’s assessment of the thermal ratings, voltage change and upstream restrictions and compliance with its relevant design, planning and security of supply policies. This is the long-term ratings of the asset (continuous/cyclic ratings);
(ii) Inflight Demand Acceptances, being the aggregated Maximum Import Capacity of all connections offers that utilise the asset being assessed but have yet to be connected/energised and hence are not included in the current maximum demand;	Comment by Lee Wells: Would anything other than MIC be considered here, to be clearer and consistent elsewhere?
(iii) Largest Inflight Demand Offers, being the aggregate Maximum Import Capacity of the two largest connection offers that utilise the asset being assessed that has been issued to a customer but not yet accepted;	Comment by Lee Wells: One or two, see comment below?	Comment by Melissa Kendal: Seek comments within the Consultation 	Comment by Melissa Kendal: Q - Do you believe that taking the capacity of the two largest at 100% is appropriate? 
Q - Does the confidence factor (50%) need to be applied?
(iv) Other Inflight Demand Offers, being the aggregated Maximum Import Capacity of all other connection offers that utilise the asset being assessed that have been issued to customers but have yet to be accepted;
(v) Demand Confidence Factor, being a confidence factor representing the likelihood of the Other Inflight Demand Offers being accepted by the customers, and has the value 50%; and	Comment by Melissa Kendal: Include wording within the Consultation around how this approach was landed.
(vi) New Demand Connection Capacity, being the requested Maximum Import Capacity of the new connection for which the Curtailment Limit is being calculated.
(c) for a Generation Connection, the following data shall also be provided:
(i) Network Asset Generation Capacity, being the capacity based on the Company’s assessment of the thermal ratings, voltage change and upstream restrictions and compliance with its relevant design, planning and security of supply policies;
(ii) Inflight Generation Acceptances, being the aggregated Maximum Export Capacity of all connections offers that utilise the asset being assessed but have yet to be connected/energised and hence are not included in the current maximum generation/minimum demand;
(iii) Largest Inflight Generation Offers, being the aggregate Maximum Export Capacity of the two largest connection offers that utilise the asset being assessed that has been issued to a customer but not yet accepted;	Comment by Lee Wells: One or two, see comment below?	Comment by Melissa Kendal: Seek comments within the Consultation 	Comment by Melissa Kendal: Q - Do you believe that taking the capacity of the two largest at 100% is appropriate? 
Q - Does the confidence factor (50%) need to be applied?
(iv) Other Inflight Generation Offers, being the aggregated Maximum Export Capacity of all other connection offers that utilise the asset being assessed that have been issued to customers but have yet to be accepted;
(v) Generation Confidence Factor, being a confidence factor representing the likelihood of the Other Inflight Generation Offers being accepted by the customers, and has the value 50%; and
(vi) New Generation Connection Capacity, being the requested Maximum Export Capacity of the new connection for which the Curtailment Limit is being calculated.
(d) Curtailment Threshold, being the percentage of the Network Asset Demand Capacity or Network Asset Generation Capacity, which, if the Committed Demand Capacity or Committed Generation Capacity exceeds, will determine the number of hours where curtailment may be required, and is set at [95%].
Calculating the Import Curtailment Limit
[bookmark: _Ref108604971]The following process shall be used for the calculation of the Import Curtailment Limit:
(a) [bookmark: _Ref108605013]Assessment of underlying true demand:	Comment by Melissa Kendal: Q - I this the correct methodology of assessing true demand?
Q - 
Q - Are there any specific comments on the particular data sources used to asess demand reinforcement?
(i) Take annual half-hourly observed/measured data, or equivalent, from the appropriate asset. Correct for missing data, erroneously shown negative values and abnormal running arrangements.	Comment by Lee Wells: See earlier comment
(ii) Add ‘latent demand’ being data from half-hourly metered generation connected to the asset.
(iii) This gives annual half-hourly true (gross) demand profile. For cases where this demand profile is not available at the asset in question, eg it’s available at substation level and not at circuits supplied by this substation, the demand profile can be scaled to the expected maximum and minimum true demand of the asset in question.
(iv) [bookmark: _Ref108605017]Subtract import data from half-hourly battery storage connected to the asset to calculate the underlying True Demand Profile (baseline).
(v) Special consideration is required for assets supplying grid-scale battery storage with non-firm connection agreements currently in place. The battery capacities are added on the True Demand Profile as a continuous constant profile.	Comment by Lee Wells: Do we mean connections pre-April 2023? Need to be clearer
(b) Sort the true demand profile in descending order to produce the Current True Demand Duration Curve.
(c) Calculate the Committed Demand Capacity by:
(i) Take the true demand profile determined in step (paragraph 2.3 (a) (v).
(ii) [bookmark: _Hlk108640791]Add the Maximum Import Capacity of Inflight Demand Acceptances and the Largest Inflight Demand Offers, plus the Other Inflight Demand Offers multiplied by the Demand Coincidence Factor.	Comment by Lee Wells: Add to what?
(iii) Add the Maximum Import Capacity of the new connection for which the Curtailment Limit is being calculated.
(iv) The sum of (i), (ii) and (iii) above is then divided by the Network Asset Demand Capacity to represent it as a percentage of the firm capacity of the asset.	Comment by Lee Wells: Is this a third step so adds the capacity of (i) and (ii) before working out the %?
(d) The Import Curtailment Limit is determined by assessing the number of hours demand exceeds the capacity threshold:
(i) Quantify the number of hours that the Committed Demand Capacity exceeds the Network Asset Demand Capacity multiplied by the Curtailment Threshold. More specifically, calculate for every half-hour of the true demand profile the difference between the demand value and the firm network capacity of the long-term ratings of assets (continuous/cyclic ratings).	Comment by Lee Wells: I'll assume we will define this and make changes accordingly
(ii) In case that the true demand profile does not correspond to a whole year, the calculated hours from the previous step should be scaled to correspond to an annual figure.
(e) Where multiple assets require reinforcement, the Import Curtailment Limit for each asset should be calculated and largest value used for the overall Import Curtailment Limit.
Calculating the Export Curtailment Limit
[bookmark: _Ref108604791]The following process shall be used for the calculation of the Export Curtailment Limit:
(a) Assessment of underlying generation:
(i) Take baseline underlying demand profile as calculated in accordance with Paragraph 2.3(a)(iv) and add in the annual half-hourly generation from appropriate assets (generation is treated as negative values).
(ii) This gives annual half-hourly Generation Profile without the effects of battery charging. For cases where this profile is not available at the asset in question, eg it’s available at substation level and not at circuits supplied by this substation, the generation profile can be scaled to the expected maximum and minimum measured demand excluding battery charging of the asset in question.
(b) Sort the Generation Profile in ascending order to produce the Current Generation Duration Curve.
(c) Calculate the Committed Generation Capacity by:
(i) Adding the Maximum Export Capacity (expressed as a negative value) of Inflight Generation Acceptances and the Largest Inflight Generation Offer, plus the Other Inflight Generation Offers multiplied by the Generation Coincidence Factor.	Comment by Lee Wells: Per previous comment, to what?
(ii) Add the Maximum Export Capacity of Inflight Generation Acceptances and the Largest Inflight Generation Offers, plus the Other Inflight Generation Offers multiplied by the Generation Coincidence Factor.	Comment by Lee Wells: Add to what?
(iii) Add the Maximum Export Capacity (expressed as a negative value) of the new connection for which the Curtailment Limit is being calculated. 
(iv) The sum of (i), (ii) and (iii) above is then divided by the Network Asset Generation Capacity to represent it as a percentage of the firm capacity of the asset.	Comment by Lee Wells: Is this a third step so adds the capacity of (i) and (ii) before working out the %?
(d) The Export Curtailment Limit is determined by assessing the number of hours reverse power flows exceed the capacity threshold:
(i) Quantify the number of hours that the Committed Generation Capacity exceeds Network Asset Generation Capacity (network reverse power flow capacity).
(ii) In case that the Generation Profile (excl. battery charging) does not correspond to a whole year, the calculated hours from the previous step should be scaled to correspond to an annual figure.
(e) Where multiple assets require reinforcement, the Export Curtailment Limit for each asset should be calculated and largest value used for the overall Export Curtailment Limit.
General
The Curtailment Limit(s) will not be recalculated once the connection offer has been sent to the customer.
[bookmark: _Ref108607240]A worked example of a calculation modelling tool will be published and made available on the DCUSA website.
[bookmark: _Ref108605416]The Company may use whatever software tool it chooses providing it gives the same answer as the tool described in Paragraph 2.6. The Company should make available data used for their calculations when requested by the Customer:
MEASURING CURTAILMENT
The Full Import Curtailment Hours shall be calculated as follows at the end of each [Quarter]:

where,
di = 	the duration of each period of Curtailment (in hours) determined from the time the Customer is instructed by the Company to Curtail its Maximum Import Capacity to the time it is notified that there is no longer a requirement to Curtail;
n = 	the number of curtailment instructions in the previous 12 months;
civ = 	the Curtailment Instruction Value for each Curtailment instruction; and
cic = 	Curtailable Import Capacity.
The Full Export Curtailment Hours shall be calculated as follows at the end of each [Quarter]:

where,
de = 	the duration of each period of Curtailment (in hours) determined from the time the Customer is instructed by the Company to Curtail its Maximum Export Capacity to the time it is notified that there is no longer a requirement to Curtail;
n = 	the number of curtailment instructions in the previous 12 months;
civ = 	the Curtailment Instruction Value for each Curtailment instruction; and
cec = 	Curtailable Export Capacity.
If the Full Import Curtailment Hours exceeds the Import Curtailment Limit, then the Company shall make a payment to the Customer within [30] days following the end of each [Quarter], with the payment amount calculated as follows:

where,
fich 	= 	the Full Import Curtailment Hours;
icl 	= 	the Import Curtailment Limit;
eicp	= 	the Exceeded Import Curtailment Price.
If the Full Export Curtailment Hours exceeds the Maximum Full Export Curtailment Hours, then the Company shall make a payment to the Customer within [30] days following the end of each [Quarter], with the payment amount calculated as follows:

where,
fech 	= 	the Full Export Curtailment Hours;
ecl 	= 	the Export Curtailment Limit;
eecp	= 	the Exceeded Export Curtailment Price.

CURTAILMENT REPORTING
Where a Customer has been subject to Curtailment within a Quarter, the Company shall notify the number of Full Import Curtailment Hours and/or Full Export Curtailment Hours that the Customer has been instructed to make.
EXCEEDING CURTAILMENT LIMITS
The Company shall use its best endeavours to ensure that the Full Import Curtailment Hours do not exceed the Import Curtailment Limit and the Full Export Curtailment Hours do not exceed the Export Curtailment Limit.	Comment by Melissa Kendal: Consultation Question	Comment by Melissa Kendal: Ofgem will provide further clarity
EXCEEDED CURTAILMENT PRICE
Unless otherwise directed by the Authority, the Exceeded Curtailment Price shall be determined by the Company in accordance with Paragraph 6.2 to Paragraph 6.12.
[bookmark: _Ref108607510]Where sufficient data is available, the Company will determine a separate Exceeded Import Curtailment Price (demand turn up/generation turn down) and Exceeded Export Curtailment Price (demand turn down/generation turn up). 
An IDNO Party should use the Exceeded Curtailment price authorised in the Distribution Services Area in which a Customer is seeking to connect to that IDNO Party.
Market prices for flexibility
[bookmark: _Ref108607676]Prior to 01 April 2023, each April and October, , the Company shall determine the maximum contracted utilisation price. The Flexibility Market Price shall be the highest of any Distribution Flexibility Services for contracts applicable to that Company in the regulatory year and the two previous regulatory years. If the price is in £/MWh the Company shall convert to £/MVAh by dividing by an assumed [0.95] power factor.	Comment by Melissa Kendal: ACTION - Ofgem to seek clarity on potential unintended consequences within the flexibility market. 
- Potential Consultation Question.	Comment by Melissa Kendal: Q - should it be the highest or 95% percentile?
[bookmark: _Ref108607686]Within that period, if the Company has not contracted, but has issued and published tenders for Distribution Flexibility Services, the Flexibility Market Price shall be the maximum utilisation price from the tenders. If the price is in £/MWh the Company shall convert to £/MVAh by dividing by an assumed [0.95] power factor.
[bookmark: _Ref108607775]If Paragraph 6.4 or Paragraph 6.5 do not apply, then the Flexibility Market Price is unavailable.	Comment by Melissa Kendal: Q - Is this correct or should an alternative number be sourced from somewhere else?
Cost of reinforcement
[bookmark: _Ref108608053]The Reinforcement Cost is identified in the Minimum Scheme at the voltage of the Point of Connection and the voltage above less any contribution by the customer for costs in excess of the high-cost cap. This is converted to a £/MVA by dividing by the requested Maximum Import Capacity or Maximum Export Capacity as applicable.	Comment by Lee Wells: Is this needed? Is it right to refer to the voltage above the POC in light of the changes to the connection boundary?
The Reinforcement Cost in accordance with Paragraph 6.8 is converted to an annual figure by using the annuity rate of return and annuitisation period determined in accordance with paragraph 57 of Schedule 16 (Common Distribution Charging Methodology).
[bookmark: _Ref108638654]The annualised Reinforcement Cost per MVA is converted to £/MVAh using the formula:

[bookmark: _Ref108608063]where the Pseudo Load Coefficient is determined in accordance with paragraph 70(c) of Schedule 16 (Common Distribution Charging Methodology), and the Pseudo Load Coefficient for the HV Site Specific tariff shall be used.	Comment by Lee Wells: Why? Apologies if we have covered this.
Exceeded Curtailment Price
1) The Exceeded Curtailment Price is the Market Price for Flexibility determined in paragraphs 3) to 5) multiplied by [1.2].  Where the Market Price for Flexibility is not available, the Cost of Reinforcement determined in paragraphs 6) to 8) is used multiplied by [1.2] .	Comment by Tony McEntee: This is the ‘markedly/ significantly’ higher factor to be consulted on.	Comment by Melissa Kendal: Lee - Agreed. 20% offered by me.

CURTAILABLE CONNECTION END DATES
Subject to Paragraph 7.2 the Curtailment End Date will be date on which the Customer and Company has agreed to make the Curtailable Connection a Non-Curtailable Connection.
[bookmark: _Ref108618339]If the Customer does not request a Non-Curtailable Connection, or if the Customer does not accept the cost of converting the Curtailable Connection to a Non-Curtailable Connection, the Curtailment End Date will be void.
The Curtailment End Date is an agreed date as defined in the Electricity (Connection Standards of Performance) Regulations 2015. Where the Company proposes to move the Curtailment End Date, the provisions of the Electricity (Connection Standards of Performance) Regulations 2015 will apply.
DEFINITIONS
Words beginning with a capital letter that are not otherwise defined in this Schedule have the meanings given to then in Clause 1 of the main body of this Agreement, and the rules of interpretation set out in that Clause 1 also apply.
In this Schedule, unless the context otherwise requires, the expressions below shall have the meanings set out below:
	[bookmark: _Hlk108621034]
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



CURTAILABLE CONNECTION AGREEMENT
[To be inserted once this Schedule has been refined].



