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• preparations for the technology trial to determine the most appropriate sensor technology 

to deliver the required outputs for our network, which is now scheduled for January 2023.  

 

Ahead of the technology trial in January 2023, our engineering team has conducted bench testing of 

the sensors to provide earlier insight into which technology will be most appropriate. This testing has 

suggested that conductor-mounted sensors could be most appropriate for the North of Beauly system 

and deployment environment. We will continue to test and monitor the range of sensor technologies 

available throughout the full trial beginning in January.  

 

The findings of the technology trial will ultimately produce a whole system specification detailing the 

requirements of the DLR system which will inform our tender process, due to commence in March 

2023. We expect to be able to provide an updated cost submission to Ofgem by May 2023, when fixed 

costs for the DLR sensors will be available. The updated cost submission in May 2023 will provide high-

cost confidence evidence to allow Ofgem to complete its assessment. This approach minimises cost 

movements not only for ourselves, but also for consumers and mirrors the approach used in RIIO-T2 

which led to Ofgem accepting the outturn cost of the refined procurement exercise. 

 

We will continue to engage with Ofgem between now and our updated cost submission which should 
allow for an expedited review process in May 2023. In light of this, we anticipate a decision from 
Ofgem within three months of our updated cost submission.  
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2 Project Background 

2.1 Background 

A significant quantity (up to , an increase of  since our 2022 submission) of renewable 
generation is currently contracted to connect in the Caithness area of our network, north of Beauly 
substation, with the volume of renewable generation continuing to grow as we progress towards the 
UK and Scottish Government’s net zero targets. In addition to onshore generation, there is a number 
of offshore wind projects connecting to the network north of Beauly through the ScotWind leasing 
round which will play a key role in achieving the UK Government’s target of 50GW of offshore wind 
by 2030.   

Connection of this new generation is contingent on the proposed reinforcement of the existing 
Beauly – Loch Buidhe and Loch Buidhe – Spittal 275kV OHL, which has a Required In-Service Date 
(RISD) of 2030. Ahead of this reinforcement, and due to the volume of renewable generation looking 
to connect in the mid-2020s, there is expected to be network constraints in the area from 2024.  

Working closely with the ESO a number of minimal build solutions that could mitigate constraints 
ahead of the planned reinforcement were explored, resulting in the recommendation to proceed 
with a DLR system from Beauly – Loch Buidhe – Dounreay. DLR is an innovative solution which can 
increase the electrical current carrying capacity of OHLs, either as a retrofit or as part of new circuit 
builds. 

2.2 Needs Case & Preferred Option Overview 

We submitted our needs case submission as part of the January 2022 MSIP window, with Ofgem 
approving the need and the preferred solution in September 2022.  

2.2.1 Need approval 

In September 2022, Ofgem approved the need for the North of Beauly DLR2.  Ofgem agreed that 
there was a need to mitigate network constraints ahead of planned reinforcement and agreed that 
of the solutions considered, the preferred option met this need.  

The north of Beauly DLR submission was presented alongside our proposal to install a DLR system on 
the existing Skye 132kV circuit from Edinbane to Broadford, which is already experiencing 
constraints. The Skye DLR project was proposed to install and monitor DLR technology for the first 
time on our network to better understand the technology through monitoring of performance 
against active constraints. The primary aim of the project was to obtain technical and operational 
learnings which would ultimately inform the Beauly DLR project, as well as any future DLR systems 
that could be deployed on our network as business as usual.  

Ofgem rejected the needs case for Skye DLR in October 2022. While Ofgem recognised the benefits 
that DLR systems could deliver to consumers through constraint mitigation, it did not consider that 
the potential lessons learned from the Skye DLR system were sufficient justification for funding its 
delivery. Ofgem’s view was that the Beauly DLR system would provide the technical and operational 
learnings required to inform future DLR projects.  

 

2 Decision on SHET's 2022 MSIP submissions 
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2.2.2 Preferred option approval 

Within our initial MSIP submission we provided information on the optioneering process carried out 
to determine the optimal solution. We carried out a high-level options assessment to determine the 
most appropriate solution, considering a range of minimum build solutions. Following the outcome of 
the ESO CBA, our preferred option was a combination of DLR along the Beauly to Loch Buidhe to 
Dounreay 275kV OHL, as well as line re-profiling of the Beauly to Loch Buidhe 275kV OHL.  

The DLR system is to include two fleets of sensors, the locations of which have been identified through 
an assessment of the surrounding geographical topology and orography. Sensors will be placed at each 
identified pinch point, which is expected to be equivalent to 21 locations. One fleet of sensors will 
consist of weather sensors and the other fleet will consist of DLR sensors. These will be used to run 
two parallel systems to allow corroboration in defining OHL rating.  

The DLR sensors will measure, rather than calculate, conductor sag and temperature. The limiting 
segment of the OHL will be identified and fed into the DLR control system. The DLR control system will 
therefore be provided with two ratings – one calculated (from the weather sensors) and the other 
directly input (from the line/tower mounted sensors). Only one rating is needed and therefore the 
DLR control system will have a built-in corroboration method for self-checking and to ensure only a 
predefined limit of divergence between the two methods occurs. Although initially the DLR ratings are 
planned to be transmitted to the ESO as a Rating Sheet, following a full assessment of operability, the 
DLR control system for North of Beauly will use ANM functionality. The ANM system will be able to 
directly communicate with generator schemes which could be of use if SSEN Transmission were to 
offer new generator schemes, or modify existing contracted connection arrangements, to provide 
additional network access based on the dynamic changes in OHL rating. However, this is a future 
option and a secondary use of the DLR system. The main objective is to mitigate network constraints 
and therefore enhance the ESO’s ability to manage the B0 boundary.  

Initially the DLR system will provide a feed to the SSEN Transmission Control Room where this will be 
collated and reported to the ESO in the form of a Rating Sheet to allow the ESO control room to act 
appropriately to manage constraints on the network.  Following full assessment of the operation and 
limits of ANM, the process can be updated to use ANM for this communication. The DLR system will 
be capable of providing an updated OHL rating every 15 minutes, however the resolution that will 
ultimately be used for managing the system will be determined by the ESO. Initial discussions with the 
ESO to determine what resolution is feasible for use in the ESO Control Room at this present time have 
suggested that a day ahead schedule broken down into one-hour units will be most appropriate. 

The future of DLR on our networks is expected to include an increase in rating resolution, possibly to 
within an almost live timeframe, and for a network containing a number of DLR systems to be 
managed by ANM.  

An overview of the DLR system for north of Beauly is provided in Figure 1. 
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Figure 1: Overview of DLR System for North of Beauly 
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We discuss the different sensor technologies in further detail in Section 3.3. Ahead of the technology 
trial which began in January 2023, our engineering team conducted bench testing of the sensors to 
provide earlier insight into which technology will be most appropriate. This testing has shown that the 
conductor mounted type of sensor is most appropriate for the system and deployment environment.  

Work Package B – DLR System Supply, Design and Install 

The proposed Package B is to supply, design and install a DLR System which is capable of using local 
weather monitoring and conductor measurements to accurately determine the true real time rating 
of the conductor, therefore increasing the capacity to the circuit and alleviating the network 
constraints. 

Input on the weather station specification was provided by the Met Office and suitable equipment has 
been identified. The weather stations will report live weather data from their location, and this will be 
input into the DLR control system. 

Our current expectation is that the DLR system will be composed of 21 sensor units and 21 weather 
stations. The findings from the technology trial (Work Package A) will ultimately produce a whole 
system specification specifying the requirements of the DLR system which will inform the tender 
process. The competitive process must be robust, transparent and ensure equal treatment of 
potential bidders and protect information appropriately. A compliant EU regulated two-stage tender 
process (Prequalification and Invitation to Tender (ITT)) will be administered for all one-off contracts 
to provide the most economically advantageous solution for the consumer as it maximises the supply 
chain opportunities. Prequalification is currently planned for February 2023, and the ITT for March 
2023. 

Work Package C – ANM System  

The proposed Package C is to supply, design and install an AMM System which measures the power 
flows at several measurement points on the network. The network is divided into zones which 
represent constraint points in the network and the system receives real time information from the 
measurement points. 

  have installed a number of these ANM projects and therefore for the purposes of 
this submission,      have provided a cost estimate extrapolated from 
comparable completed projects and using the specific requirements of this DLR project. We will 
continue to engage with the wider supply chain ahead of the updated May 2023 submission to refine 
the ANM cost estimate as the specific requirements of the DLR scheme become more defined 
following the outcome of the technology trial.   

Tender Evaluation Reports 

We will prepare a detailed Tender Evaluation Report (TER) for all key contracts which describes the 
entire procurement process undertaken from inception to final recommendation. The TER is a 
mandatory SSE PLC governance requirement and captures a number of the key requirements tabled 
by the Regulator to justify the procurement process undertaken.  

3.3 Cost Estimate Approach & Breakdown 

The geographical location of Beauly, as well as this being the first time we have procured and installed 
a full DLR system, presents significant challenges during the development, planning, construction and 
operational phase.  

The cost estimate for the different elements of the DLR system have been derived using a variety of 
sources. The table below identifies the costing approach and rationale for each of the main project 
activities. In the following sections, we provide further detail on how these costs have been derived.   
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5 Conclusion 

In September 2022, Ofgem approved the need for the North of Beauly DLR recognising the need to 

mitigate network constraints ahead of planned reinforcement. This submission presents the 

associated project allowances to develop and install a DLR system on the existing Beauly – Dounreay 

275kV OHL circuit. 

 

Since our submission in January 2022, we have continued to progress the project and further refine 

our cost estimate. The key activities undertaken to further develop and refine our cost estimate 

include the preparations and initiation of the technology trial which has, to date, allowed us to 

perform bench testing on a range of sensors to provide earlier insight into which technology will be 

most appropriate for the North of Beauly DLR system. This testing has suggested that conductor 

mounted sensors are expected to be the most appropriate for the system and deployment 

environment, and therefore we have used conductor mounted technology choice to inform our cost 

estimate. These costs will be subject to change following our procurement activities in Q1 2023. We 

will provide an updated cost submission in May 2023.  

 

Therefore, the current estimate of RIIO-T2 allowances requested for this project is £ , with the 

opex allowance of £  being provided through the Opex Escalator mechanism.   

 

Next steps 

Following submission of this MSIP application, we will continue the technology trial which began in 

January 2023 where the DLR sensors were installed on a live circuit and immersed in a real-world 

scenario. We will continue to monitor the sensor technologies and ultimately the findings from the 

trial will be included in the specification for the ITT, which is currently scheduled for March 2023.  We 

will continue to engage with the ESO to fully define and document the rating schedule communication 

process.  

 

We expect to be able to provide an updated cost submission to Ofgem by May 2023 when we will 

have fixed costs for the DLR sensors. Following this updated cost submission, we anticipate a decision 

from Ofgem three months.  

  




