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What we’ll cover today
■ Introduction to the cash-out price calculation

– Key concepts
– Key calculation steps
■ BSC Modification P305

Next Webinar – 20 July 2016
■ Key findings from ELEXON’s post-implementation review of P305
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At a high-level – how does cash-out work?
Why
■

A signal for the market to balance; a price for
imbalances

£

What

■

Based on the System Operator’s marginal
energy balancing actions
– Sell Actions when the system is long
– Buy Actions when the system is short

MW needed

How
■

System Operator’s balancing role is greater than
managing market imbalances

■

Concept of ‘energy balancing’ – creation of an
appropriate price for ‘market imbalances’

■
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The cash-out price calculation ensures only costs
associated caused by market imbalances are
reflected in the price

The SO
• Second-by-second balancing
• Locational constraints
• Reserve requirement

The Market

vs

• Half Hourly balancing
• One direction per HH
• A single price zone

1. Receive all balancing actions
1. Receive all
balancing actions

Why?
■
The price is based on the actions that the System Operator has taken to balance the system in
that Settlement Period
How?
■
Bids and Offers in the Balancing Mechanism (BM) are sent to ELEXON
■
Any balancing actions taken outside the BM are sent separately, as Balancing Service
Adjustment Actions (BSAAs)

2. Rank from
least to most
expensive
Actions taken
in the BM

3. Determine the
system direction

4. Determine the
marginal
balancing actions
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Actions taken
outside the
BM

Offer
10MWh @ £70

100MWh @ £20

Buy BSAA
10MWh @£20

40MWh @ £10

Bid

Sell BSAA

2. Rank from least to most expensive
Why?
■
Ranking allows the marginal actions to be determined

1. Receive all
balancing actions

How?
■
The highest priced Offers are the most expensive
■
The lowest priced Bids are the most expensive

Offer

2. Rank from least
to most expensive

20MWh @ £3000

Most expensive

Offer

50MWh @ £100

Offer

5MWh @£95/MWh

3. Determine the
system direction

Offer

250MWh @ £55/MWh

Offer

250MWh @£45/MWh

Least expensive

Bid

Least expensive

0.5MWh @ £40/MWh

4. Determine the
marginal
balancing actions

Bid

30MWh @ £35/MWh

Bid

30MWh @ £20/MWh
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Most expensive

3. Determine the system direction
1. Receive all
balancing actions

Why?
■
From cash-out’s perspective, there can only be one imbalance per Settlement Period (the system
is either long or short)
How?
■
The smaller stack of actions is subtracted from the larger stack of actions – starting with most
the expensive
■
If there are more Buy actions than Sell actions, the system is short (and vice versa)
■
This is called ‘Net Imbalance Volume (NIV) tagging’
Offer

2. Rank from
least to most
expensive

20MWh @ £3000

Offer

50MWh @ £100

NIV
= 514.5MWh

3. Determine the
system direction

Offer

5MWh @£95/MWh

Total buy
actions
= 575MWh

Offer

250MWh @ £55/MWh

Offer

250MWh @£45/MWh

Bid

0.5MWh @ £40/MWh

4. Determine the
marginal
balancing actions

Bid

30MWh @ £35/MWh

Bid

30MWh @ £20/MWh
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Total sell
actions
= 60.5MWh

Key price calculation steps
1. Receive all
balancing actions

2. Rank from
least to most
expensive

How?
■
A weighted average of the most expensive 50MWh of actions is used to set the price – the Price
Average Reference (PAR)
Why?
■
Marginal pricing to expose out-of-balance Parties to the cost of their imbalances; an ‘efficient
price signal’
■
But ‘fully marginal’ pricing too risky – so some averaging still applied

Offer

10MWh @ £100

System Price =
Offer

40MWh @£95/MWh

3. Determine the
system direction

Offer

250MWh @ £55/MWh

Offer

250MWh @£45/MWh

4. Determine the
marginal
balancing actions
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((10MWh x £100/MWh) + (40MWh x £95/MWh))
(10MWh + 40MWh)

= £96/MWh

The Electricity Balancing Significant Code Review (EBSCR)
■ Launched by Ofgem August 2012; Final Policy Decision May 2014

■ Key concerns: “Current balancing arrangements are not working as well as they could,

undermining efficiency in balancing and security of supply”
(Ofgem’s EBSCR Final Policy Decision)
■ Desire to provide stronger signals to:
– Encourage more efficient balancing behaviour
– Provide stronger signals to market for provision of flexible capacity and interconnector
flows
■ BSC Modification P305:
– Raised May 2014
– Approved April 2015
– Implemented 5 November 2015
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Addition of Demand Control actions

Receive all
balancing actions

Rank from least
to most
expensive

What?
■
Demand Control – when the SO instructs DNOs to reduce demand on their networks by reducing
voltage or disconnecting customers (as a last resort).
Why?
■
Before P305 prices or volumes of Demand Control were not accounted for in the price stack; all
balancing actions should be reflected to create the right balancing signal
How?
■
An estimate of Demand Control taken included in the stack, priced at Value of Lost Load
(£,3000/MWh)
■
Imbalance volumes also adjusted for Demand Control actions

Actions taken
in the BM

Determine the
system direction

Determine the
marginal
balancing actions
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Actions taken
outside the
BM

Offer
10MWh @ £70

100MWh @ £20

Buy BSAA
10MWh @£20

40MWh @ £10

Demand Control

Demand Control

Blackouts @ £3000

Bid

Sell BSAA

Brownouts @ £3000

Demand Side Balancing Reserve (DSBR) and Supplementary Balancing Reserve (SBR)
also priced in at £3,000/MWh

Re-pricing STOR actions (1)

Receive all
balancing actions

What?
■
P305 introduced re-pricing for Short Term Operating Reserve (STOR) actions
Why?
■
STOR is procured in advance and this can undermine the scarcity signal:
– Unlike Offers in the BM STOR plant have: (i) Availability Payments, and (ii) Predetermined Utilisation Payments
– Offers in the BM come as one price; should be representative of market conditions at the time
How?
■
A Reserve Scarcity Price (RSP) is used to re-price STOR actions at times of scarcity

Rank from least to
most expensive
STOR
Utilisation
Prices

Determine the
system direction

Determine the
marginal
balancing actions
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£

Offer Prices in
the BM

£

Scarcity

Scarcity

Re-pricing STOR actions (2): Setting the Reserve Scarcity Price
Reserve Scarcity Price

Why?
■
The Reserve Scarcity Price is designed to reflect system scarcity
■
It is used to re-price STOR actions when it exceeds their original price

Rises as the system gets tighter

3500

How?
■
The SO calculates the De-Rated Margin (DRM) at Gate Closure
■
For each DRM there is an associated Loss of Load Probability (LoLP);
between 0 and 1
■
LoLP is multiplied by Value of Lost Load (VoLL) to determine the RSP

3000

£/MWh

2500

De-rated
Margin
(DRM)

2000
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Loss of Load
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(LOLP)

LOLP * VoLL
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Determines

Reserve
Scarcity
Price (RSP)

De-rated margin

Re-pricing STOR actions (3)

Receive all
balancing actions

Rank from least to
most expensive

How?
■
STOR actions are:
– Identified with a STOR flag
– Re-priced when the RSP exceeds their original Utilisation Price (the price it is paid when
dispatched)
■
STOR actions are re-priced and then ranked

De-rated margin
At Gate Closure =
1238MW

LOLP =
0.03167
Offer

Offer

20MWh @ £3000/MWh

Determine the
system direction

Reserve Scarcity
Price
= LOLP * VOLL

1. RSP <
Utilisation Price
No re-pricing

STOR Offer

50MWh @ £200/MWh

Offer

250MWh @ £80/MWh

Determine the
marginal
balancing actions
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= £95

2. RSP >
Utilisation Price
Re-priced

20MWh @ £3000

STOR Offer

5MWh @£60/MWh

STOR Offer

Actions Ranked

50MWh @ £200

STOR Offer

5MWh @ £95/MWh

Offer

250MWh @ £80/MWh

A single cash-out price
■
■

Receive all
balancing actions

■

Pre-P305, there were two prices for each half-hour; the Party’s direction determined which it paid
Main price
– Imbalances in the same direction as the system
– Price based on prices of balancing actions
Reverse price
– Imbalances in the opposite direction as the system
– Price based on trades in the market – the Market Index Price (MIP)

Rank from least
to most
expensive

Determine the
marginal
balancing actions
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Short

Long

Short

Long

Short

Transmission System Imbalance

Price based on Buy
balancing actions

Price based on the
Market Index Price

Price based on Buy
balancing actions

Price based on Sell
balancing actions

Long

Party’s position

Determine the
system direction

Transmission System Imbalance

Price based on the
Market Index Price

Price based on Sell
balancing actions

DUAL CASH-OUT

SINGLE CASH-OUT

Reduction in PAR
Receive all
balancing
actions

BUY ACTIONS
Most
expensive

Rank from least
to most
expensive

Why?
■
Marginal balancing actions should create the right signal to balance
■
Better mechanisms for removing ‘system costs’ (eg SO-flagging) have allowed prices to become
more marginal
How?
■
P305 reduced the volume of actions averaged to set the price from the most expensive 500MWh to
50MWh.
■
Further reduction to 1MWh in November 2018

Determine the
system direction
Least
expensive

Determine the
marginal
balancing actions

FULL AVERAGE

PAR500

PAR50

PAR1

(2001 – 2006)

(2006 – 2015)

(2015 – 2018)

(2018+)

‘More marginal’
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Want to know more?

www.elexon.co.uk/reference/credit
-pricing/imbalance-pricing/

Want to know more?

https://www.elexon.co.uk/referenc
e/technical-operations/tradingoperations-report/
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Post-implementation review of P305

https://www.elexon.co.uk/referenc
e/technical-operations/tradingoperations-report/
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Insert: Document title

Next Webinar
■ 20 July 2016
– Key findings from ELEXON’s post-implementation review of P305
Questions or comments?
■ Please email communications@elexon.co.uk
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