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ITPEnergised - TNUoS

➢ Purpose-built in-house TNUoS model 
– forecasts to 2050 and bespoke 
modelling to reflect discrete 
sensitivities

➢ Policy & regulatory division 
supporting TNUoS interrogation & 
interpretation, development and 
governance of the methodology

➢ Engineering division supporting DC 
load flow modelling, model expansion 
and boundary flow analysis
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ITPEnergised

The Brief

ITPEnergised was commissioned by the Scottish Offshore Wind 
Energy Council Developers Group to develop a short report on the 
differential impact of onshore Transmission Network Use of 
System (TNUoS) charges on the economics of offshore wind 
projects around the GB coastline.

The following slides explain how TNUoS works, the latest forecasts 
for charges in different parts of GB in financial year 2026/27, and 
the impacts that will have on offshore wind developments in 
different parts of the country.

ITPEnergised TNUoS estimates are based on National Grid 
Electricity System Operator (NGESO) five year forecasts published 
in May 2021. 

Intermittent tariffs for offshore generators assume a 51% load 
factor consistent with BEIS electricity generation costs
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https://www.nationalgrideso.com/charging/transmission-network-use-system-tnuos-charges
https://www.gov.uk/government/publications/beis-electricity-generation-costs-2020


ITPEnergised

Investment in transmission
Transmission licensees plan, finance, build and maintain the transmission grid. 
Their investment is repaid by those that use the transmission system –
demand and generation users – through Transmission Network Use of System 
(TNUoS) charges.

The total revenues that the licensees are allowed to recover via TNUoS are set 
by Ofgem during the price control process. For the year 2021/22 these stand 
at £2,843M. NGESO’s 5 year forecasts estimate these revenues to remain fairly 
stable, increasing at a rate of 6% per annum. 

This total revenue ‘pot’ is allocated to different users by a two-step process:-

(1) Deriving locational prices via a model of the load flow on the network

(2) re-balancing charges by a uniform +ve or –ve amount (the generation tariff 
adjustment) so that TNUoS collects the target revenue set out above.

This two step process is, in simple terms, what constitutes the TNUoS model.

‘Flow’ can be negative in the model, which carries through to negative tariffs. 
The rebalancing step (2) can also drive negative tariffs where NGESO needs to 
offset what would otherwise be over-recovery of revenue.
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ITPEnergised

Elements of TNUoS – offshore generators
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Offshore OFTO substation

Generator

Onshore substation

WIDER TARIFFS

MITS substation

Pays for the Main Interconnected 
System (MITS), varies by zone

LOCAL CIRCUIT & SUBSTATION TARIFF

Pays for connection to MITS, 
specific to the project

Wider tariffs = subject of 
this report. They are 

source of regional 
differentials, and are 

outside a project’s control 
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ITPEnergised

Wider TNUoS zones

The load flow model generates a price for every one of the current 175 
generation nodes on the system.

These nodes are grouped into zones. 

Generators pay a zonal charge, which is the weighted average of the nodal 
prices.

Currently the GB system is split into 27 generation zones, starting with Zone 1 in 
the far north of Scotland and finishing with Zone 27 in Cornwall.
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Zone 1: 
£26.4/kW

Zone 9: 
£16.8/kW

Zone 27: 
£-3.8/kW

Zone 14: 
£3.2/kW

Zone 18: 
£0.3/kW

Zone 7: 
£29.5/kW

2021/22 Wider Zonal Tariffs
(NGESO published at 40% ALF)
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ITPEnergised

Trends in wider tariffs

Based on 51% load factor for offshore wind farms, the following 
slide shows wider tariffs for all 27 zones:

(1) 2016/17 – the year ‘Project TransmiT’ changes to the 
methodology were implemented (see annex – introduced 
different tariffs for intermittent and conventional generation)

(2) 2021/22 - current financial year

(3) 2026/27 - the latest date for which National Grid ESO 
forecasts is available from their 5 Year Forecast
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ITPEnergised

Wider Zonal Tariffs 2016/17, 2021/22, 2026/27
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ITPEnergised

Commentary

9

Differential

➢ It can be seen that the charges are highest in northern parts of Scotland, and negative in a number of zones in the south of 
GB, meaning generators are paid to connect to the network. 

Trends in the differential

➢ Charges in a number of northern zones will more than double between 2016/17 and 2026/27, without even taking account of 
changes in the methodology which are expected to further exacerbate this trend (see slides 19 & 20 – these show the 
possible impact of updating the expansion constant, the assumption on the unit cost of transmission. This was due to change 
in 2021/22 but has been delayed through modification CMP353.  CMP315 & CMP375 have been raised to better understand 
the issues).

➢ The difference in charges between the highest and lowest tariff zones is projected to double from 2016/17 to 2026/27.

➢ The differential between the highest and lowers zones is projected to reach around £48 in 2026/27, compared to £23 in 
2016/17. (£42 in 2026/27, compared to £21 in 2016/17 excluding landlocked generation zones 6, 8, 22 & 23) 

Volatility

➢ Charges are becoming increasingly volatile and difficult to predict, something which lead National Grid itself to propose 
greater averaging of charges into 14 zones (rejected by Ofgem).

➢ TNUoS tariffs are recalculated annually. TNUoS, by design, responds to changes in generation, demand and infrastructure 
renewal and expansion. This means that as soon as a generator makes a locational decision, the locational ‘signal’ changes.

➢ On top of this is constant change through open governance of the TNUoS methodology.
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ITPEnergised

Impact of TNUoS  on 
Levelised Cost of Energy 

In order to demonstrate the impacts of wider 
zonal tariffs on project economics, ITPEnergised 
was asked to set out the following figures for a 
notional 1GW offshore wind project in each of the 
27 TNUoS charging zones across GB in 2026/27, 
again assuming a 51 per cent load factor:

• Costs per kW of each unit of capacity connected 
to the transmission network

• The annual total cost to the project as a result 
of the wider zonal tariff

• The impact of wider zonal tariffs on the 
Levelised Cost of Energy, calculated by dividing 
the annual charge by the average annual output 
of the wind farm

The results are set out in the following slide.
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ITPEnergised

Impact on Levelised Cost of Energy, forecast 2026/27 tariffs
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ITPEnergised

Commentary

Annual Project Costs

➢ Annual charges for a notional 1GW project range from in excess of £33m to a negative charge of -£9m (excluding Zone 22 
which is ‘landlocked’).

➢ Presuming a load factor of 51%, the impact of charges on the cost of energy would range from £7.43/MWh to -£2.04/MWh, 
a difference of £9.47/MWh.

ScotWind and Crown Estate Round 4

➢ The maximum difference between potential ScotWind and Round 4 projects in terms of the impact of transmission charges 
on LCOE is £8.36/MWh (Zone 4 = £7.43; Zone 25 = -£0.93).

CfD Allocation Round 4

➢ Similarly, TNUoS charges mean that the LCOE of Scottish projects eligible to bid in CfD Allocation Round 4 are between 
£0.96 and £8.09 per MWh higher than the projects off the east coast of England.

Future Changes

➢ The differentials above are based on NGESO forecasts for charging year 2026/27. They do not take account of changes in 
the methodology, which are expected to further exacerbate the trend, and do not capture the volatility in TNUoS charges.  
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ITPEnergised

Difference of up 
to >£9.46/MWh 
operational cost 
between north 
and south zones 
in 2026/27
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Zone 18
£-0.28/MWh

Zone 27
£-2.04/MWh

Zone 1
£6.55/MWh

Zone 25
£-0.93/MWh
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ITPEnergised

Annex – TNUoS 
methodology
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ITPEnergised

TNUoS load flow

The Transport Model is comprised of nodes (substations), 
circuits, generation & demand

Each node can have generation and / or demand

Circuits connect the nodes

Circuits allocated a cost per km

‘flow’ from generation to demand translated to a cost 
/MW/km

The ‘differential’ between areas of high generation & high 
demand ‘stretches’ with higher:

▪ Distance 

▪ Circuit cost

▪ Flow volume
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Node Demand GenerationCircuit 
start

Circuit 
characteristics

Circuit 
type

Circuit 
end Flow

cost
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ITPEnergised

Following slide illustrates 
impact of the adjustment 
which moves generation 
tariffs up or down
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Changes in target revenue recovery impact the adjustment

➢ The adjustment changes all zones by an equal amount to meet target revenue recovery. It changes the price but 
preserves the differential

➢ The inclusion or exclusion of certain elements in the calculation of the target revenue has a major impact on the 
adjustment. From 2021/22 all local charges are excluded, reducing the downwards adjustment necessary to meet 
target.
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Adjustment in 2026/27 £-3.54/kW (CMP317 implemented)   

Wider Zonal Tariffs 2026/27 – with & without tariff adjustment

December 21



ITPEnergised

TNUoS reflects changes in 
background conditions, so the 
more the network changes – the 
more volatile TNUoS becomes. 
Responding to net zero, the 
network will be evolving for the 
foreseeable future.
Furthermore, what seem like minor 
methodological changes can have a 
major impact on tariffs. The 
following slide picks out some key 
examples. 
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ITPEnergised

Evolution of wider TNUoS 

Project TransmiT (2016) → Different charges for different types of 
generators

➢ Network utilisation is different

➢ Network investment needs are different

TNUoS Briefing 19

vs

EU cap on average transmission charges paid by generators. Set to ensure 
that within the EU states internal electricity markets are not affected by 
variations in charges faced by generators. Cap set at €2.50/MWh.

impacts target revenue recovery from generation, and hence the 
generation tariff adjustment

Expansion constant and expansion factors - Assumptions on the cost of 
infrastructure revised at the price control (called RIIO) and will likely 
increase in future years

impacts (stretches) the north-south differential. Example of before and 
after assumptions given in following slide.
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ITPEnergised

Predicted wider Zonal Tariffs 2021/22 for currently assumed (RIIO-1) and 
anticipated future (RIIO-2) unit costs of transmission*
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*Data taken from modelling for CMP353, a CUSC Modification which seeks to delay 
the introduction of a new expansion constant because the impact is so great. 
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https://www.nationalgrideso.com/industry-information/codes/connection-and-use-system-code-cusc-old/modifications/cmp353-stabilising
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