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Consultation GB ECM-09

� Design variations discount consultation has been published 
& the closing date is 30th November

� SQSS design variations are requests to connect at a 
security standard other than the SQSS, although any direct 
consequences must be accepted by the requester e.g. a 
single circuit connection would not receive compensation if 
access is lost through the outage of that single circuit

� Several key points to be discussed:
� Substation Discount
� Circuit Discount
� Applicable circuit length
� Circuit Partial Redundancy Discount
� 132kV Uprating Factor
� Offshore Users



Substation Discount



Substation Discount I

Three options presented for a substation discount:
1. Project Specific – Calculated from site specific analysis of 

the cost differential between the design variation and 
SQSS compliant designs and annuitised. 

+ For all possible configurations the full cost saving is 
accurately reflected and the right decision on level of 
security should be made (if in isolation)

-- Not consistent with charge

- 100% risk/ 100% benefit
- May interfere with the locational signal

-- Only available after the Transmission Licensee has 
completed the connection offer process leading to poor 
transparency and predictability



Substation Discount II

2. Generic – A generic connection voltage based £/kW 
discount from the tariff residual. Determined from analysis 
of generic designs.
+ Transparent and cost reflective (but only on an average 
basis)
-- May interfere with the locational signal
-- Will be inaccurate in some instances and only single 
circuit designs covered
-- A signal is not always provided and may lead to 
inefficient investment



Substation Discount III

3. No Substation Discount
+ Ensures that the locational signal is not undermined
+ Consistent with how the Charging Methodology handles 
substation assets (£/kW)  
-- A signal is not provided and may lead to inefficient 
investment decisions

� Welcome views on all options discussed as there is a 
close balance of arguments although National Grid has 
proposed that no substation discount should be 
implemented as there is a risk of undermining the 
locational signal 



Circuit Discount & 
Applicable Circuit Length



Circuit Discount I

Three options for a circuit discount also considered:
1. Project specific – Site specific cost saving calculated and 

converted into an annual discount
+ Produces a cost reflective signal, should result in correct 

SQSS design variation decisions
-- Unlikely to be consistent with the charge

- Expansion Factors
- Capacity used and not installed

-- Undermines the locational signal



Circuit Discount II

2. Nodal specific (Seculf) – Seculf model is run to calculate 
the discount by comparing the DV nodal security factor 
against the nodal security factor for compliant design
+ Consistent with the Charging Methodology
-- Requires both the likely compliant design to be known 
and the model to be run and therefore is neither 
predictable or transparent
-- External version of the model possible but may involve 
significant costs
-- Unlikely to reflect full cost savings from connection and 
may lead to the wrong decision on design variations

- Expansion Factors
- Capacity used and not installed



Circuit Discount III

3. Nodal specific (generic formula) – Develop a generic 
formula from comparing results from actual seculf results 
after making assumption on compliant designs
+ Transparent and predictable – no model required
+ Consistent with the Charging Methodology so therefore 
will not undermine the locational signal 
-- Unlikely to reflect full cost savings from connection and 
may lead to the wrong decision on design variations

- Expansion Factors
- Capacity used and not installed



Option 3 Nodal Specific (Generic formula) 
Applicable Circuit Length I

� A simple spur model does not cover all types of connection
� Applicable length is the part of the connection circuit used 

to calculate the circuit discount. For clarity has been defined 
for three scenarios: 

� Spur circuit – A spur connection
� Radial tee – A tee connection that connects onto the system via a 

single compliant substation
� Interconnected tee – Has two paths onto the Main Interconnected 

Transmission System via separate compliant substations



Option 3 Nodal Specific (Generic formula) 
Applicable Circuit Length II

Interconnected tee

Applicable 
circuit length 
= a + b

a
b

Spur

Applicable 
circuit 
length

MITS 
Substation

Radial tee

Applicable 
circuit length

MITS 
Substation

Interconnected tee

Applicable circuit length = a + b + c

a

b c

MITS 
SubstationMITS 

Substation



Circuit discount summary

Single circuit discount (£/kW) = applicable circuit length x 
expansion factor x expansion constant x 0.8 x 0.001

� National Grid believes that a discount that is not consistent 
with the locational charge will undermine the signal and 
could lead to inefficient investment. We believe that a nodal 
specific generic formula discount is the most appropriate 
way forward, and welcome views on all of the options 
presented



Partial Redundancy Connections



Partial Redundancy 

� Multiple circuit connections that have a rating that is not 
sufficient to allow full export during a single circuit outage

� Like single circuits, partial redundancy connections have a 
lower asset requirement and three similar approaches 
could be taken:

� Project Specific – An annual discount is derived from the cost 
differential between the compliant and partial redundancy 
connections 

� Nodal Specific (Seculf) – The difference between the Seculf results 
for both scenerios would be converted into an annual discount. 
Currently the Seculf model does not account for circuit capacity 
therefore it would require modification

� Nodal Specific (generic): A linear discount formula would be 
developed to model the expected results from running the Seculf
model for partial redundancy connections



Partial Redundancy - Example

Circuit marginal cost =

= length x max circuit flow 
= 10km x 100MW 

= 1000MWkm

Total marginal cost = 2000MWkm

Circuit marginal cost: 

= 10km x 60MW 
= 600MWkm

Total marginal cost = 1200MWkm

100MW

Cable Circuit Rating: 2 x 100MW

10 km

100MW

Cable Circuit Rating: 2 x 60MW

The partial redundancy connection (B) above has a reduced marginal cost of 
800MWkm which can be modelled as:

= [Total route (A) capacity – Total route (B) capacity] x length 

= (200 – 120) x 10 = 800MWkm 

A)

B)



Partial Redundancy 

� An unadjusted tariff for a compliant connection is based 
upon a Security Factor (LSF) of 1.8 therefore a discount 
would be available for any connection with lower security

� The discount (£/kW) can be calculated with: 

= [locational security factor - (route transmission capacity/ TEC)] x 
applicable circuit length x expansion factor x expansion constant x 
0.001

� For this specific example the discount would be:
= [LSF - (Route Capacity/TEC) ] x Length x EF x EC x 0.001
= [1.8 - (120MW/ 100MW)] x 10 x 30.22 x 9.88 x 0.001

= £1.80/kW TNUoS discount



Circuit Uprating Factor



Uprating Factor

� Currently, the 132kV and 275kV uprating plan is taken into 
account by averaging the effect within each region’s 
Expansion Factor

� Consequently this reduces the discount derived from a 
generic methodology as it is based upon Expansion Factors

� An option is to account for uprating on a circuit specific  
basis e.g. overhead lines to be uprated to 400kV would be 
assigned an EF of 1.0

� Views are welcome on this although National Grid believes 
that this option should not be taken as it will have a 
detrimental impact on the stability of tariffs during a Price 
Control period which outweighs any benefit to the cost 
reflectivity of the generic discount



Offshore



Offshore Users

� Users with connections compliant with the current draft of 
the offshore SQSS will have zero circuit redundancy

� Consequently, National Grid believes they are similar to 
onshore design variation connections should be subject to 
the proposed discount mechanisms

� Successful offshore tender bids may contain route capacity 
above the total TEC required under the offshore SQSS 
and/or that requested

� National Grid believes in such instances, where there are 
multiple cable connections, a User would benefit from any 
additional capacity, therefore its TNUoS tariff should reflect 
this and be derived by using the partial redundancy 
discount mechanism



Summary

� Responses to be returned by 30th November
� National Grid has proposed:

� No Substation discount
� Circuit discount for single circuit connections based upon a generic 

methodology
� Partial Redundancy discount using a generic methodology
� Uprating Factor arrangements are unchanged
� Offshore connections are subject to the same discounts as onshore

� GBECM 09 Consultation on National Grid’s charging 
website (www.nationalgrid.com/uk/electricity/charges)


