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Executive Summary 

This report is subject to, and must be read in conjunction with, the limitations set out in section 1.2 and the 

assumptions and qualifications contained throughout the Report. 

GHD has been appointed by the Utility Regulator (UR) for Northern Ireland to provide Engineering Support and 

Asset Management advice in their determination for the expenditure allowance for the electricity network operator - 

Northern Ireland Electricity Networks (NIE Networks) ï for the period April 2025 to March 2031 (termed the RP7 

period).  

The support provided by GHD covers non-load related capital expenditure under five work packages (WPs), which 

form part of NIE Networksô overall capex expenditure submission covering the RP7 period. Specifically, the scope 

of GHDôs engineering support covers the following: 

ï WP1: Distribution Plant & Protection; 

ï WP2: Supervisory Control & Data Acquisition (SCADA) and Operational Telecommunications Network (OTN); 

ï WP3: Transmission Plant & Protection; 

ï WP4: Transmission Overhead Lines (OHL); and 

ï WP5: Transmission Underground Cables. 

As part of our work, the GHD team carried out a detailed and critical analysis of NIE Networksô RP7 capex plan 

relating to the above five WPs, including review of additional documentation provided by NIE Networks during the 

analysis stage of the project. We have used our technical engineering and asset management experience to 

review, analyse and challenge the non-load related capital expenditure proposals.  

Throughout our review and analysis we have taken due cognisance of the need to ensure that our recommended 

capex allowances and volumes for RP7 period represent the most efficient use of expenditure and best value for 

money for the customer. 

The approach to the review of the capital expenditure proposals consisted of a number of strands, which were 

completed as part of the review of the Business Plan submission that culminated in the earlier iteration of this 

report that presented our recommendation for the Draft Determination (DD). The first strand consisted of detailed 

review of the 46 Engineering Justification Papers (EJPs) provided by NIE Networks for RP7. This review showed 

that the EJPs provided some useful background to NIE Networksô RP6 strategy and presented a high-level 

description of the investment drivers and proposed investment (both costs and volumes) for the RP7 period. 

However, the EJPs generally lacked sufficient detail to support NIE Networksô proposed RP7 investment plan, with 

little analysis of the options considered, condition assessments undertaken and justification of the proposed costs. 

A query log process was used to request more information from NIE Networks, as well as several follow-up 

engagement sessions to clarify the information received.  

Further to the review of EJPs, the GHD team undertook analysis to:  

ï Compare RP6 and RP7 run rates (volume analysis on an annualised basis) where appropriate to do so; 

ï Compare RP6 and RP7 unit costs; 

ï Review NIE Networksô condition assessment modelling outputs provided separately; and 

ï Review Cost Benefit Analysis information provided separately. 

Following the consultation on the DD, additional information was submitted by NIE Networks. This comprised a 

formal response, which challenged our recommendations to reduce allowances for particular expenditure 

categories, as well as additional supporting information (principally condition assessment files that were not 

provided with the Business Plan submission). As part of our review for the Final Determination (FD), the GHD 

team has considered the additional information provided to assess whether any changes to our DD 

recommendations are justified. The findings from this review are provided in the additional sections added to this 

report to cover NIE Networksô responses to the DD, GHD FD analysis and GHD FD recommendations. 
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For the expenditure categories subject to this review, NIE Networks proposed a substantial increase in 

expenditure in RP7 compared with the RP6 outturn (increase of 63% from £132.1m to £215.3m). This corresponds 

to a higher percentage increase of 104% on an annual basis, given that the duration of RP7 has reduced to 6 

years compared with 7.5 years for RP6. 

Approximately £155m of the proposed expenditure was proposed to manage risks relating to the transmission and 

distribution substation assets (WP1 & WP3) with a further £42m proposed to manage the transmission OHL and 

cable assets. The remaining capex (approximately £19m) relates to planned investments in the SCADA and OTN 

assets. 

Following our review described above, we recommend reductions to the proposed RP7 capex proposals based on 

the following: 

ï Insufficient justification for the proposed work or for the proposed volumes included within the RP7 scope. 

Where this has been the case, we have reduced the volume allowance and hence associated cost. In a small 

number of cases, we disallowed all costs for a specific sub-programme category. 

ï A number of NIE Networksô proposed RP7 unit cost increases relative to RP6 unit costs were not allowed as 

the price increases either included impact of real price effects that UR determine elsewhere within the price 

control, or included other uplifts that we did not agree with; and 

ï RP7 project cost information not provided at a suitable level of detail, thus preventing us from confirming 

efficiency of proposed costs. 

Therefore, GHDôs recommended allowances are shown in the table below: 

WP Programme ID RP6 outturn 
capex £k 

NIE Networks 
Requested RP7 
Capex £k 

GHD 
Recommended 
DD Capex £k 

GHD 
Recommended 
FD Capex £k 

WP1 Distribution (Primary & 
Secondary) Substation Plant 

 86,169   104,995  90,687 96,749 

WP2 SCADA & Operational 
Telecomms 

 4,173   18,759  17,882 18,396 

WP3 Transmission Plant  27,071   49,960  45,862 47,588 

WP4 Transmission OHL  14,210   36,901  33,800 35,916 

WP5 Transmission Underground 
Cables 

 514   4,702  3,714 4,316 

 TOTAL  132,135   215,317  191,944 202,966 

Note: all allowances in this report are presented in 2021/22 prices (October 2021 inflation index) and before the 

application of real price effects and the application of on-going efficiencies. 
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1. Introduction 

GHD has been appointed by Utility Regulator (UR) for Northern Ireland to provide Engineering Support and Asset 

Management advice in their determination for the expenditure allowance for the electricity network operator 

(Northern Ireland Electricity Networks (NIE Networks) in the period April 2025 to March 2031 (termed RP7 period) 

The support provided by GHD covers five specific work packages which form part of NIE Networksô overall capex 

expenditure submission covering the RP7 period. 

Specifically, the scope of GHDôs engineering support covers the following work packages (WP): 

ï WP1: Distribution Plant & Protection; 

ï WP2: Supervisory Control & Data Acquisition (SCADA) and Operational Telecommunications Network (OTN); 

ï WP3: Transmission Plant & Protection; 

ï WP4: Transmission Overhead Lines (OHL); and 

ï WP5: Transmission Underground Cables. 

Our role includes the requirement to carry out a detailed and critical analysis of NIE Networksô RP7 capex plan 

relating to the above five WPs, including review of additional documentation provided by NIE Networks during the 

analysis stage of the project. 

We have used our technical engineering and asset management experience to review, analyse and challenge the 

non-load related capital expenditure. Throughout our review and analysis we have taken due cognisance of the 

need to ensure that our recommended capex allowances and volumes for RP7 period represent the most efficient 

use of expenditure and best value for money for the customer. 

1.1 Purpose and structure of this report 
This report follows the GHD Final Draft Determination (DD) Report that was issued on 23 October 2023 (the óFinal 

DD Reportô). This document presents our updated recommendations following review of NIE Networksô response 

to the DD, and is submitted to the UR for consideration in its Final Determination (FD).  

This report presents our updated analysis of the NIE Networks RP7 business plan capex requirements relating to 

the five specific WPs itemised above.  

This report retains the original analysis from the óFinal DD Reportô, but includes additional details related to the FD 

analysis. As such, this draft report provides the following: 

ï A detailed description of the processes and techniques used to analyse and challenge the business plan 

submissions, engagement sessions held with NIE Networks and outcomes from these in Section 2. This 

includes a new section covering the approach adopted for the FD analysis in Section 2.3. 

ï A high-level introduction to the NIE Networksô requested capex allowance for RP7 in Section 3; 

ï For each of the five areas under review ï presented across sections 4-12 - documentation of:  

ï NIE Networksô requested allowances and volumes; 

ï GHDôs analysis at the time of the DD, comprising: 

¶ the recommended DD allowance and volumes. 

¶ the reasons for any recommended changes; and 

¶ where it is the case, the reasons why no changes are recommended; 

ï A summary of NIE Networksô response to the DD; 

ï GHDôs updated analysis, for sub-programme expenditures subject to challenge in NIE Networksô 

response to the DD; and 

ï An overall summary of the GHD recommendations (DD and FD recommended allowances, 

alongside the requested amounts). 

It should be noted that the totals presented in this report are subject to rounding, based on the precise unit costs. 
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1.2 Scope and limitations 
This report has been prepared by GHD for Utility Regulator for Northern Ireland and may only be used and relied 
on by Utility Regulator for Northern Ireland for the purpose agreed between GHD and Utility Regulator for Northern 
Ireland. 

GHD otherwise disclaims responsibility to any person other than Utility Regulator for Northern Ireland arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed 
in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect. 

1.3 Assumptions 
GHD has prepared this report on the basis of information provided by NIE Networks and UR, which GHD has not 

independently verified or checked beyond the agreed scope of work. GHD does not accept liability in connection 

with such unverified information, including errors and omissions in the report which were caused by errors or 

omissions in that information.  
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2. GHD assessment summary 

Within this section of the report, we provide an explanation of the approach that we have used in undertaking our 

analysis of NIE Networksô capex submission for the RP7 period. We have used a multi-stranded approach to 

assess the capex submission for each of the five specific WPs. The following sub-sections provide an overview of 

the processes and techniques used. 

The application of each approach is described in more detail within the report sections specific to each WP: 

2.1 Assessment approaches 

2.1.1 Detailed review of RP7 Engineering Justification Papers 

Via UR, NIE Networks provided a suite of Engineering Justification Papers (EJPs) covering each of the five 

specific WPs within the scope of GHD review. Each EJP is structured in a consistent format, setting out the 

Investment drivers and strategy for RP7, options considered and NIE Networksô proposed capex and associated 

volumes for RP7. 

During our analysis, we have reviewed a total of 46 EJPs.  

Generally, we found the EJPôs provided some useful background to NIE Networksô RP6 strategy and presented a 

high-level description of the investment drivers and proposed investment (both costs and volumes) for the RP7 

period. However, the EJPs lacked sufficient detail to support NIE Networksô proposed RP7 investment plan, with 

little analysis of options considered; we therefore sought additional clarification through the Q&A (query log) 

process and targeted engagement sessions. 

The following points represent the key elements where the EJPs lacked detail and so clarification and / or 

supplementary information was requested, which is discussed in the following sub-sections relating to each WP: 

ï Whilst references were made to condition assessed based ranking of equipment, no evidence was provided 

to support the condition assessment scoring or equipment ranking that underpinned requested volumes. 

ï Whilst in some cases, options were identified, there was no quantified risk and cost comparison between 

options. 

ï Limited breakdown of or justification of proposed costs.  

ï Any commentary on assessment of options was superficial, without substantiation. In some cases it appeared 

as though cutting and pasting between EJPs had been extensively utilised. 

ï In many cases too few options have been considered and obvious options not included in some. 

ï Limited details regarding the basis of the proposed works were provided in most cases. 

The combination of EJP sub-categories, sometimes across and sometimes which address significantly different 

work packages based on different source data and justifications, resulted in broad categorisations within EJP. This 

inevitably results in EJPs which are not as robust as could be envisaged with a more structured approach to the 

presentation of EJPs. 

Following queries by GHD, enhanced details regarding the condition assessment process, supporting 

documentation and records were provided to evidence the justifications, and some expanded information was 

provided however, NIE Networks has not presented evidence of a robust investment appraisal of options. 

For the purposes of this review a lack of robust investment appraisal has been applied in some cases as the 

justification to modify the allowance when there is a reasonable probability that the deficiency has materially 

impacted the investment proposal for the sub-programme. However, the lack of robust investment appraisal and 

optioneering processes has been a serious impediment to assessing the EJPs. 

It should also be noted that whilst a less than robust investment appraisal of options can result in disallowances to 

proposed costs and volumes, it is also equally possible that the need for additional cost and volume allowances 

has not been identified. 
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2.1.2 Comparison of RP6 v RP7 run rates (volume analysis on an 
annualised basis) 

The majority of RP7 work programmes within the scope of GHD review, relate to a continuation of existing asset 

replacement / refurbishment programmes from RP6 and in some cases, earlier review periods. For each asset 

category, we have included an assessment of the historic rates of replacement / refurbishment (termed ñrun-rateò) 

v proposed RP7 forecast rates of replacement / refurbishment.  

Given the relatively long-life expectancy of most asset categories, the change in run-rate between subsequent 

review periods would typically be relatively small, unless driven by a significant change in asset condition or the 

companyôs approach to managing asset risk. 

Where appropriate, a run-rate comparison is presented in the following sections to indicate the average annual 

forecast outturn volume in RP6 and the average annual volume requested by NIE Networks for RP7. In general, in 

this report óRP6ô is taken to mean the 7.5 year period including the extension year, i.e. covering Oct 2017 to March 

2025 inclusive. The analysis of run rates presented in this report considers the annual average for the 7.5 years of 

the RP6 period compared with the annual average for the 6-year RP7 period.  

Table 1 indicates the durations of the regulatory periods applicable to NIE Networks.  

Table 1 Regulatory periods 

Period Dates1 Duration 
(years) 

RP5 2012/13 to 2016/17 plus 2017/18 (half year) 5.5 

RP6 
(original) 

2017/18 (half year) plus 2018/2019 to 2023/24 6.5 

RP6 Ext 2024/25 1 

RP7 2025/26 to 2030/31 6 

 

2.1.3 Unit cost comparison (RP6 v RP7)  

NIE Networksô proposed costs for the RP7 period have been compared on a unitised basis with their outturn costs 

over the RP6 period. This is a useful comparison as it allows for assessment at a detailed sub-programme level, 

consistent with the structure of NIE Networks investment programmes and consistent within its reporting within the 

ñNetwork Investment Reporting templateò. 

Given that the costs are all reported in 2021/22 prices, are not subject to inflation and excluding any impact of Real 

Price Effects (RPEs), then any significant difference between proposed unit costs has been studied to determine 

the main drivers for such difference and if such a driver is considered reasonable and efficient. For example, a 

change in technical specification of ground mounted transformers to comply with EU legislation may be a 

justifiable explanation for an increase in unit costs for distribution transformers. 

In relation to independent unit cost benchmarking, we note that NIE Networks commissioned a benchmarking 

study by NERA. Within the NERA report2, they explained their approach in using NIE Networksô outturn RIGs data 

for 2012/13-2021/22, and DPCR5 data for British DNOs (i.e. 2011-2015) from Ofgemôs RIIO-ED1 benchmarking 

database. British DNOsô costs and volumes data for years beyond 2016 were not available at the required level of 

granularity. We also note that NERA explained that ñéIn order to ensure a like-for-like comparison with British 

DNOs we assessed NIE Networksô capex unit cost efficiency compared to the British DNOs only for those line 

items for which NIE Networks reported both cost and volume data over the three-year period. As a result, we only 

compare NIE Networksô historic capex unit costs against British DNOs in certain non-load related cost categories: 

 
1 Each year runs from April to March and half year refers to April to September and October to March, respectively. 
2 BE A03 NERA Comparative Benchmarking to Support the RP7 Plan.pdf 
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asset replacement, refurbishment, legal and safety, environmental reporting and operational IT&T 

expenditures3éò. 

Given the limited range of suitable asset categories to be included within the benchmarking study, our focus on the 

cost assessment within the following sections is based on assessment of RP6 outturn unit costs benchmarked 

against the RP7 unit costs at a sub-programme level. For this assessment, only the actual outturn costs and 

volumes reported for the RP6 period have been considered (i.e. excluding the forecast provided for the remainder 

of the RP6 period at the time of submission of the Business Plan). As such, the unit costs for RP6 were calculated 

from data covering a period of 5.5 years (October 2017 to March 2023). 

2.1.4 Detailed analysis of NIE Networksô condition assessment 
modelling outputs 

Within the NIE Networks Business Plan, Section 7 provides details of NIE Networksô condition-based modelling 

approach which applies to all programmes which fall under their condition-based investment strategy. 

Figure 37 of the Business Plan (Page 126) summarised the NIE Networks triangulated approach - presented in 

Figure 1 below: 

Figure 1 NIE Networks: condition driven investment process chart 

 

In most cases, NIE Networks has used its own condition-based models as the main driver for justifying its RP7 

investment plans. Where possible, NIE Networks has benchmarked its identified RP7 volumes relative to both the 

Common Network Asset Indices Methodology (CNAIM) and the Survivor Age Based Replacement modelling and 

assessment.  

The EJPôs relating to each of the asset categories presents the output volumes from the three modelling 

approaches (where such modelling is possible), provides high level commentary on the comparable volumes and 

any observed differences. However, in general the EJPs provided insufficient detail to support judgements about 

what the model outputs are claimed to show and how resultant conclusions have been reached. As such, the 

detailed condition assessment models were requested for each expenditure category, which have been assessed 

and details presented in the relevant sections for each WP. 

 
3 NERA Report - Section 3.2.4 
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For each asset category, the modelled files contained a full schedule of assets by location and scoring against a 

range of asset condition and location factors. Our analysis of the scoring criteria and ranking / prioritisation 

methodology was necessary to determine the reasonableness of NIE Networksô proposed RP7 volumes.  

2.1.5 Review of Cost Benefit Analysis information provided 

The EJPs submitted by NIE Networks include details of the recommended approach for each expenditure 

category, including the options explored. On inspection, the range of options considered and details presented for 

the quantitative evaluation options was found to be limited. As such, further details were requested in support of 

the optioneering and Cost Benefit Analysis (CBA). 

The CBA spreadsheets provided make use of the Ofgem óRIIO-ED2 Cost Benefit Analysis templateô, which 

includes calculation of the depreciation on the capitalised portion of the investment and the cost of capital 

associated with the investment to be expensed, based on the fixed assumptions indicated in Table 2 below. 

Table 2 Ofgem CBA template ï fixed assumptions 

Parameter Assumed value Comments 

Assumed asset life 45 years - 

Pre-tax WACC 5% Spreadsheet instructions state óenter 
DNO specific pre-tax WACC figureô.  

Discount rate 3.5% (up to and including 30 years) 

3.0% (beyond 30 years) 

Fixed in spreadsheet based on óHMRC 
Green Book (see Discount Factors 
spreadsheet 'Standard Discount 
Factors' tab)ô 

Capitalisation rate 85% Spreadsheet instructions state óDNOs 
should add their own capitalisation rate 
assumptions in line with Business 
Plans where necessary. We have set a 
capitalisation rate of 85% as a default 
assumptionô. 

The spreadsheet template allows for a range of options to be considered, including application of benefits in the 

form of óAvoided DNO costsô and/or óSocietal benefits, i.e. costs avoidedô. However, this functionality does not 

appear to have been used by NIE Networks and, as such, the CBA template merely presents the different costs 

associated with the limited options considered. The lack of detail presented on the benefits means that the 

justification for the choice of option in each case is limited, with no understanding of the impact of the selection 

compared with the alternatives (e.g. quantitative assessment of the impact of increased operating costs associated 

with options with lower up-front investment costs, and vice versa). 

2.1.6 Use of Query Log 

Throughout the analysis stage, GHD sought clarifications from NIE Networks by use of the UR query log, 

populated by GHD team and submitted to NIE Networks for their response. In total, GHD submitted a total of 220 

queries via the query log to NIE Networks, who duly provided responses to all queries raised. 
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2.2 Outcomes from engagement sessions prior to DD 
Throughout the analysis stage, GHD held a series of engagement sessions with representatives from NIE Networks, with UR also attending each session. The 

engagement sessions held, together with a summary of the main outcomes, are summarised in Table 3 below. 

Table 3 Summary of engagement sessions with NIE Networks 

No. Date Location Scope of Engagement Session Summary of outcomes 

1 6th July 
2023 

Virtual (Zoom) 
Conference 

WP1 & WP3: 

ï Transmission & Distribution Plant Condition 
Assessment relating to Renewals for RP7; 

ï Drivers for Unit Cost increases in RP7 
relative to RP6. 

NIE Networks demonstrated on-screen an example of condition assessment model for 
11 kV (& 6.6 kV) switchboards used to determine their proposed RP7 replacement 
volumes. 

Following the session, NIE Networks agreed to provide detailed condition assessment 
models for a selection of asset sub-programmes.  

These were provided and enabled GHD to carry out a detailed technical review of the 
condition-related information included within the provided files. 

In relation to the proposed unit costs used in the development of the RP7 forecast, 
NIE Networks presented detailed cost build analysis that demonstrated their 
methodology and assumptions used in applying various cost drivers applied to their 
RP6 outturn costs. 

2 8th 
August 
2023 

Virtual (Zoom) 
Conference 

WP4: Transmission OHL   

Review the outputs of the inspection regime 
and understand how this data is managed and 
compiled including review: 

The source inspection records including: 

ï Foot patrols  

ï Helicopter patrols 

ï Outage and non-outage visual climbing 
inspections  

ï Cyberhawk drone assessments  

ï LiDAR surveys  

ï Conductor sampling (summary of results 
noted in UR-0080 - 110kV Overhead Lines 
- Conductor Replacement.pdf) 

Systems and spreadsheets compiling the data 
e.g. Cyberhawk SS URQ78 Spreadsheet 

ï Review the assessment process 

ï Spreadsheets and systems which compare, 
manipulate, categorise etc. the inspection 
outcomes 

NIE Networks provided detailed on-screen examples of the inspection data captured 
through different processes in place.  

Following the session, NIE Networks agreed to provide detailed inspection data for a 
range of line inspection methodologies. These included: 

ï LIDAR - 110 kV and 275 kV results spreadsheets. With adjustments based on 
detailed review and associated comments. 

ï Cyberhawk - Excel extracts for results for all 110 kV and 275 kV circuits (110kV to 
be checked that previously provided is correct). 

ï Summary spreadsheet compiling the Cyberhawk results and circuit % values used 
in the EJP. 

ï Maximo - Source / s and derivation of the 75 towers inaccessible due to vegetation 
referenced in EJP 2.302 section 4.5. 

ï Conductor Samples - 110 kV and 275 kV sample reports. 

ï Tower Painting - Benchmarking carried out for RP6 for reduction to 15 year cycle 
(recognise this may be difficult to find). 

ï Painting spreadsheet (with individual circuit tabs and summary page identifying 
circuits proposed) 

ï Foundations - 110 kV foundation assessment results (Summary spreadsheet if 
possible / available) and details of the source / derivation of the 5% expected 
repairs rate. 

The information was used by GHD to inform our recommended capex allowances for 
RP7. 
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No. Date Location Scope of Engagement Session Summary of outcomes 

ï Documentation of the assessment process 
and investment decisions not already 
provided 

3 14th 
August 
2023 

Virtual (Zoom) 
Conference 

WP2: SCADA & OTN 

SCADA Network Manager and RTU 
Replacements 

ï RTU Sizing / Specification; 

ï Upgrade of Network Manager Hardware / 
Software 

ï Battery replacement at Primary Substations 

ï RP7 costs / volumes / assumptions 

Operational Telecoms Network Development & 
Replacement 

ï Clarification of scope of works 

ï RP7 costs & volumes 

DSO Operational Telecoms Network Transition 

ï Clarification on scope and future proofing 

ï RP7 costs & volumes 

 

NIE Networks presented some slides that were prepared in response to the 
discussion points circulated prior to the meeting.  

By way of overview, a diagram showing the óEJP dependenciesô was presented, which 
illustrates 3 proposed reopener mechanisms to account for uncertainties: 

ï SONI asset transfer (EJP 4.103): 

ï DSO Operational Telecoms (2 stages) ï 1) DSO requirements; 2) detailed design. 

ï OTN Comms conditional investment, reflecting the dependence on the 
decision/approval for use of private LTE network. 

Detailed clarifications were provided to points raised by GHD ahead of meeting. 
Additional information was agreed and NIE Networks provided this after the event. 

The information was used by GHD to inform our recommended capex allowances 
relating to WP2 for RP7.  
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2.3 Assessment approach following review of NIE 
Networksô response to the DD 

This report presents GHDôs updated recommendations for the expenditure allowances, and is provided to the 

Utility Regulator following review of NIE Networksô response to the DD. NIE Networksô full response to the DD was 

received by GHD 28/03/2024, and comprises a narrative response document as well as 17 supporting annex files 

related to the sub-programmes subject to our review in WP1-5. 

The information submitted as part of the NIE Networksô response to the DD has been reviewed by GHD following 

the same approaches as described in section 2.1, where applicable.  

Following the initial review of the response to the DD, queries were raised by GHD relating to the following sub-

programmes, and responses were received from NIE Networks to all of these: 

ï D14l - 33-11kV Oil Regeneration; 

ï D14i - Sump pumps; 

ï D15x - Secondary Sub Legalities; 

ï D603a - 33kV Protection Retrofit; 

ï T10 - 110kV CBs; 

ï T17m and T19p ï 275kV and 110kV Remedial, respectively; and 

ï T20m - Transmission Cables Accessories and Ancillaries. 

Alongside the query process, an engagement session was held with NIE Networks on 07/06/2024 to discuss the 

outstanding queries as well as discussion points related to the following sub-programmes: 

ï D15o - Secondary civils;  

ï T10d and e - Refurbish and replace 110kV Circuit Breakers, respectively; 

ï T11g - Security systems; 

ï T13f and T14c - Replace associated cable; and 

ï T17e, v, y, aa and T19b, c, g, g1, ab, ad, ai & aj ï various sub-programmes related to 275kV and 110kV 

overhead lines. 

Slides were presented during the engagement session on 07/06/2024, and were circulated after the meeting 

including embedded Excel and Word files. In addition, subsequent follow-up submissions were provided following 

the meeting for review, and the updated recommendations presented in this report are based on our review of all  

information submitted. 

In addition to the specific points arising from the review of new information submitted by NIE Networks, GHD 

undertook a review of the application of unit costs at the request of the UR.  
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3. Review of RP7 capex requirements - 
Introduction 

Within Table 4 below, we summarise NIE Networksô requested RP7 capex for each of the WPs within the scope of 

GHDôs review. For comparison purposes, the table also presents the RP64,5 capex for each WP. 

Table 4  NIE Networksô Requested RP7 Capex Summary 

 Programme ID RP6 Capex £k (actual + 
forecast) 

RP7 Capex £k (requested) 

WP1 Distribution (Primary & Secondary) Substation 
Plant 

 86,169   104,995  

WP2 SCADA & Operational Telecomms  4,173   18,759  

WP3 Transmission Plant  27,071   49,960  

WP4 Transmission OHL  14,210   36,901  

WP5 Transmission Underground Cables  514   4,702  

 TOTAL  132,135   215,317  

Clearly, NIE Networks is proposing a significant increase in RP7 capex compared to RP6 period. Major increases 

are proposed in all WP categories. Approximately £155m is proposed to manage risks relating to the transmission 

and distribution substation assets (WP1 & WP3) with a further £42m proposed to manage the transmission OHL 

and cable assets. The remaining capex (approximately £19m) relates to planned investments in the SCADA and 

OTN assets. 

An overall increase of £83m is proposed across RP periods; accounting for the longer RP6 period (relative to 

RP7), then the annualised capex in RP7 is approximately double the outturn for RP6 period (£36m v £18m). 

Given these significant increases across all WPs, we have undertaken a thorough and detailed assessment of NIE 

Networksô investment plans and the findings, conclusions and recommendations following our assessment are 

presented for each WP in the following sections. Each section is structured in a consistent way and presents the 

following: 

ï The NIE Networksô requested allowance is detailed by work programme and sub-programme, with 

explanation of the main drivers foreach proposed investment. 

ï Detailed GHD commentary and analysis of the RP7 submission for the DD. 

ï Summary of NIE Networksô response to the DD, setting out where it challenged the DD decision, including 

provision of further information across certain work programmes to support their RP7 submission. 

ï Detailed GHD commentary and analysis of NIE Networksô response to the DD, including consideration of any 

additional information provided. 

ï GHDôs recommended RP7 FD allowances for each work programme and sub programme. 

  

 
4 Within this document ï unless stated otherwise, the reference to RP6 period covers the full 7.5 year period of the original RP6 period of 6.5 
years plus the one year extension to RP6 
5 RP6 capex includes outturn data to end March 2023 and forecast data to end March 2025 
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4. Review of RP7 capex requirements - WP1: 
Distribution plant ï Primary plant 

This section presents details of our analysis of the expenditure proposals for primary distribution plant, comprising 

33 kV switchgear, primary substation switchgear at 11 and 6.6 kV, other investment associated with primary 

substations and 33/11 kV or 33/6.6 kV transformers. 

4.1 RP7 requested allowance 
NIE Networksô proposed investment for the RP7 period is itemised below in Table 5 for each of the sub-work 

programmes included within D13 and D14 programmes. The table shows comparison of costs and volumes over 

the RP6 period relative to the RP7 period.  

4.1.1 RP7 Costs and volumes 

Table 5 Distribution Primary plant - NIE Networks investment proposal for RP7 

Sub-programme ID6 EJP ref RP6. allowance RP6 outturn7 RP7 proposed 

Costs £k Volumes Costs £k Volumes Costs £k Volumes 

D13 - Primary Plant (sub-total)  33,719 924 33,387 916 29,903 1,196 

D13a - Replace indoor switchgear 
(33kV) 

EJP 1.301 6,646 51 8,875 66 3,745 24 

D13b - Replace outdoor 
switchgear - circuit breaker (33kV) 

EJP 1.302 3,211 64 4,521 75 4,553 67 

D13c - Replace outdoor 
switchgear - complete mesh (with 
indoor switchboard) 

EJP 1.303 5,219 53 2,368 24 1,925 11 

D13d - Replace outdoor 
switchgear - mesh equipment 
(33kV) 

EJP 1.302 910 7 1,175 10 715 5.5 

D13e - Replace primary 
switchgear (33kV, 11kV & 6.6kV) 

EJP 1.304 10,201 214 7,272 187 3,422 55 

D13i - Civil works to primary 
substations 

EJP 1.806 2,236 40 3,038 26 3,323 - 

D13j - Primary substation lease 
renewal 

EJP 1.807 1,184 - 383 - 4,301 - 

D13k - Replace primary 
switchgear (11kV & 6.6kV) retro-fit 

EJP 1.304 2,023 85 3,657 151 2,159 93 

D13l - Refurbish primary S/S DC 
system 

EJP 1.307 977 76 1,010 72 597 44 

D13m - Rewire primary S/S (inc. 
AC services panel) 

EJP 1.307 718 38 645 34 822 45 

D13n - Plant painting (primary) EJP 1.306 161 65 228 70 497 150 

D13o - Replace earth fault 
indicator 

EJP 1.305 235 231 215 201 565 559 

D13r - 11kV Reyrolle Hadrian 
SMW Refurbishment 

EJP 1.304 - - - - 431 22 

 
6 Sub-programme IDs are defined by NIE Networks internally and are part of their work programme structure and relate to the main programme 
ID 
7 RP6 outturn costs and volumes include actual values up to end of March 2023, and forecast values for the remainder of the RP6 period 
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Sub-programme ID6 EJP ref RP6. allowance RP6 outturn7 RP7 proposed 

Costs £k Volumes Costs £k Volumes Costs £k Volumes 

D13s - YMV2 Reyrolle 
Refurbishment 

EJP 1.304 - - - - 2,348 120 

D13u - Asbestos Management  EJP 1.806 - - - - 250 - 

D13v - Primary physical security EJP 1.805 - - - - 250 - 

D14 - Primary Transformers 
(sub-total) 

 6,481 58 7,644 55 16,088 458 

D14b - Replace 33/11kV 
Transformer (up to 12.5MVA) 

EJP 1.306 471 2 810 2 729 2 

D14c - Replace 33/11kV or 
33/6.6kV Transformer (up to 
18.75MVA) 

EJP 1.306 5,465 20 6,465 17 10,989 30 

D14g - Transformer refurbishment EJP 1.306 494 6 303 6 413 12 

D14h - Cooler controls 
replacement  

EJP 1.306 - - - - 25 12 

D14i - Sump Pumps EJP 1.306 - - - - 1,148 184 

D14j - Transformer Noise 
Enclosures 

EJP 1.308 - - - - 1,679 8 

D14k - Noise Surveys EJP 1.308 51 30 66 30 365 170 

D14l - 33/11kV Tx Oil 
Regeneration 

EJP 1.306 - - - - 740 40 

Total  40,201 982 41,031 971 45,991 1,654 

The following initial observations are made in relation to the NIE Networks RP7 investment plan associated with 

primary substation plant. 

ï RP7 requested capex of £45.9m is 12% higher than outturn / forecast RP6 capex of £41.0m; 

ï Noting the differing price control periods (RP6+ Extension = 7.5 years; RP7 = 6 years), the normalised 

difference in RP7 costs relative to RP6+E costs for these sub work programmes is an increase of 40%; 

ï There are eight sub-programmes for which there was either no investment in RP6 or the works were carried 

out within the scope of a different sub-programme. These sub-programmes account for approximately £6.9m 

of the proposed RP7 capex; 

ï It is evident that in many cases, the capex relates to ongoing replacement programmes implemented in RP6 

and in some cases, RP5 also; 

ï More than £31m of capex (approximately 67%) of the proposed RP7 capex relates to the replacement of 

33 kV transformers, and the replacement or refurbishment of 33 kV and 11 kV switchgear. 

4.1.2 Strategy for proposed investment 

This programme of investment has been included in the RP7 submission to provide funding for NIE Networks to 

replace (or in some cases refurbish) aging primary distribution assets on its network. NIE Networks has provided 

documents (EJPs, as referenced above in Table 6) for each of the sub-programmes, describing the assets and 

providing brief details of the condition and performance of the equipment, in support of the needs case for 

investment. 

The proposed strategy for investment in RP7, as stated by NIE Networks, is summarised in Table 6 below for each 

of the sub-programmes. 
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Table 6  Distribution Primary Plant ï Investment strategy  

Asset Category (Sub Work 
Programme) 

EJP 
reference 

Investment strategy 

D13a - Replace indoor 
switchgear (33kV) 

EJP 1.301 Replacement of circuit breakers, which have been óprioritised based on 
condition information, known type defects, failure and defect information, 
availability of spares, technical support and assigned ratingsô. This 
programme óis a continuation of the programme commenced in RP5 to 
replace the poor condition assetsô. 

Whilst the above general statement has been used by NIE Networks, no 
specific type defects are cited for D13a. 

D13b - Replace outdoor 
switchgear - circuit breaker 
(33kV) 

EJP 1.302 The strategy óto maintain the asset healthô comprises:  

ï Replacement of 33 kV outdoor circuit breakers (D13b) as a 
continuation of the ongoing programme from RP6:  

¶ óOil units will be replaced based on condition, known type defects, 
failure information, availability of spares, technical support and 
assigned ratingsô; and 

¶ óSF6 units replaced to comply with the F-gas regulationsô. 

ï Mesh upgrades (D13d) óto complete the programme commenced in 
RP4 by the end of RP7 as originally specifiedô. NIE Networks 
subsequently advised that there is a combination of full and half mesh 
refurbishments. óHalf meshes are sites where, for example, previous 
works have been carried out under various load or connections jobs, so 
that only half of the mesh needs refurbishedô. 

D13d - Replace outdoor 
switchgear - mesh equipment 
(33kV) 

D13c - Replace outdoor 
switchgear - complete mesh 
(with indoor switchboard) 

EJP 1.303 Sites have been identified where ómesh circuit breakers require 
replacement withé indoor equivalents to effectively use available space for 
construction work and improve the resilience of the network. The circuit 
breakers have been identified based on condition, known type defects, 
failure information, availability of spares, technical support and assigned 
ratingsô. 

óThis asset class is linked to the outdoor to outdoor replacements in EJP 
1.302. The combination of these two interventions improves the health of 
the outdoor breaker asset class, primarily due addressing gas leaks as per 
the F-Gas legislative requirementsô. The affected sites are confirmed to be 
different for the D13b and D13d categories. 

D13e - Replace primary 
switchgear (33kV, 11kV & 
6.6kV) 

EJP 1.304 

 

Strategy to ómaximise the life of 11kV and 6.6kV primary switchboardsô 
through a combination of replacement and retrofit.  

D13e and D13k are a continuation of previous programmes and NIE 
Networks states that óin RP5 and RP6, we demonstrated efficiency savings 
through retrofitting, and have identified further opportunities to use 
recovered spares post retrofitting (dependent upon condition assessment 
of recovered limited spares) to further manage the risk of asset failureô. 

In RP7, óthe overall asset health of the 11kV and 6.6kV primary 
switchboards will deteriorate through this programme, but the levels of risk 
and system reliability will be manageable, via retrofit programmes and 
continued inspection and maintenance processesô. 

In addition, the refurbishment of Hadrian SMV and YMV2 Reyrolle 11kV 
switchgear (D13r and D13s, respectively) is required óto address a known 
defect associated with these two specific switchgear types. These defects 
are known to result in maloperation of the circuit breakers increasing the 
risk of an incident occurring, should a faulted section of the network not be 
isolated in a timely mannerô. 

D13k - Replace primary 
switchgear (11kV & 6.6kV) 
retro-fit 

D13r - 11kV Reyrolle Hadrian 
SMV Refurbishment 

D13s - YMV2 Reyrolle 
Refurbishment 

D13o - Replace earth fault 
indicator 

EJP 1.305 Strategy to ócontinue with the programme started in RP6 to replace non-
operational EFIs with remote indication functionality at current strategic 
locations. The maintenance programme will replace other non-operational 
EFIs with local only indication in tandem with RMU maintenanceô. 
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Asset Category (Sub Work 
Programme) 

EJP 
reference 

Investment strategy 

D13n - Plant painting (primary) EJP 1.306 Strategy to replace óunits during RP7 is to control safety risk, and improve 
the asset health of the 33/11 kV transformer population. The decision-
making methodology hierarchy is as follows; condition assessment, 
refurbishment where possible and once refurbishment options have been 
exhausted, replacement of poor condition assetsô (D14b-c). 

In addition, various ancillary refurbishment works (D13n, D14g-i, D14l) for 
óexisting transformers on the network not being replacedô are stated as 
being ónecessary to sustain safety and asset risk at acceptable levelsé 
This is the minimum investment is required in RP7 to provide a safe, 
reliable and resilient networkô 

D14b - Replace 33/11kV 
Transformer (up to 12.5MVA) 

D14c - Replace 33/11kV or 
33/6.6kV Transformer (up to 
18.75MVA) 

D14g - Transformer 
refurbishment 

D14h - Cooler controls 
replacement  

D14i - Sump Pumps 

D14l - 33/11kV Tx Oil 
Regeneration 

D13l - Refurbish primary S/S 
DC system 

EJP 1.307 Strategy to replace/refurbish ancillary equipment based on óreview of all 
distribution substations to ascertain the extent of ancillary works required to 
resolve condition and safety issuesô and óreplace existing poor condition 
ancillary works where possible in conjunction with planned equipment 
replacementô. 

D13m - Rewire primary S/S 
(inc. AC services panel) 

D14j - Transformer Noise 
Enclosures 

EJP 1.308 Strategy to install noise enclosures (D14j) to ótake into consideration all 
noise complaints received and recommendations from recent RP6 noise 
surveys. Sites with known noise emissions exceeding the current 
maximum statutory limits have been included within the RP7 programmeô. 

In addition, proposed continuation of the programme to undertake noise 
surveys to óto proactively manage noise issuesô. 

D14k - Noise Surveys 

D13v - Primary physical 
security 

EJP 1.805 Security of substations must meet the requirements of the Electricity 
Safety, Quality and Continuity Regulations (NI) 2012, National Protective 
Security Authority (NPSA) guidance and provide a safe place of work in 
accordance with the Health and Safety at Work (NI) Order 1978. 

A review of current security arrangements in consideration of the above 
legislation and guidance has been completed at substations constructed in 
the 1960s up to the 1980s. This has highlighted a number of issues that 
require resolution. 

New programme is proposed for RP7 period - based on the need to 
commence necessary works to improve existing physical security 
arrangements at specific Transmission, Primary and Secondary sites. The 
planned upgrades will resolve a wide range of site physical security issues 
and ensure legislation compliance primarily at the sites being visited during 
the regulatory period to complete other works e.g. switchgear, transformer 
and ancillary equipment replacement 

D13i - Civil works to primary 
substations 

EJP 1.806 The RP7 strategy is based on the need to commence a prioritised 
programme of civil works that have been assessed on a site-by-site basis 
for the primary sites. These works will be programmed alongside other 
activity (i.e. replacing switchgear) to minimise disruption and maximise 
efficiency in delivery.  

NIE Networks has also identified risks relating to the presence of asbestos 
that will be addressed in RP7. All sites to have RP7 works completed at 
them have been assessed against the companyôs asbestos register and 
145 have been identified as having asbestos present. The plan is to 
address the asbestos before other onsite works to ensure a safe working 
environment.  

D13u - Asbestos Management  
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Asset Category (Sub Work 
Programme) 

EJP 
reference 

Investment strategy 

D13j - Primary substation 
lease renewal 

EJP 1.807 The primary investment driver is to ensure that there is sufficient protection 
of land rights (i.e., long term security of tenure) before committing to 
investment in a new substation. 

The majority of substation sites are secured by lease agreement (with a 
right of way for access and easements for underground cables). These 
lease agreements vary in terms of timescale, but the majority are 42, 99 or 
999 years. 

Following a review of lease terms in 1999, it was decided to agree all new 
and renewed leases for a minimum term of 99 years on standard lease 
terms. Many of the leases that were for 42 years have expired or are due 
to expire within the next 17 years. 

The strategy for RP7 is the same as RP6. Where a new substation is 
required or where it is intended to make a significant investment in the 
network, a freehold or long leasehold (at least 99 years) interest in the land 
will be sought. If a current site lease is nearing expiry (less than 5 years 
remaining on the lease) NIE Networks will seek to renew the lease before 
investing in the site. 

4.2 GHD DD analysis 

4.2.1 Condition assessment analysis 

The key findings from the review of the condition assessment files submitted by NIE Networks for review are 

shown below in Table 7 to Table 10. It should be noted that these have been inferred from the workings presented 

in the condition-assessment spreadsheet files rather than any supporting narrative explanation provided by NIE 

Networks. 

4.2.1.1 D13a - 33kV Indoor Switchboards 

Table 7 33 kV Indoor Switchboards (D13a) - condition assessment summary 

Element Description 

Condition points considered ï Switchgear remaining life 

ï Overall SF6 score 

ï Condition score 

ï Spares etc score 

ï Rating issues 

ï Life extension score 

Principal replacement driver(s) Condition score is the principal driver, with poor condition switchboards 
(condition score of 7) proposed for replacement. In its EJP, NIE Networks states 
that the condition score óconsiders condition issues such as insulation 
degradation, defects, oil leaks, corrosion levels and overall conditionô based on 
óhigh voltage insulation testing, site inspectionsô. However, no detail has been 
provided about how the recorded condition score has been evaluated based on 
these underlying criteria. 

All of the other condition points appear to be secondary to the condition score. 

Volume / characteristics of proposed 
interventions 

24 oil insulated switchboards (all with poor condition scores) are proposed for 
replacement under expenditure category D13a. In its EJP, NIE Networks states 
that the ócondition assessment has highlighted the need to replace the identified 
Reyrolle L42T switchboards as a priority due to known type defects and failuresô. 
The 24 panels proposed for replacement are all of this type, with an additional 45 
(also in poor condition) identified as having been replaced in RP6.  

NIE Networks stated that óprimary bus bar insulation on the L42T switchboards is 
provided by bitumen-based compound whilst the voltage transformers chambers 
are filled with insulating oilô and ódue to the extent of the insulation degradation 
levels replacement is the only optionô. 
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Element Description 

The figure below shows a summary of the planned volumes for intervention in RP7 and volumes of switchboards that have 
not been subject to any interventions in RP6. The x-axis shows the condition score at the bottom (outer group) and the 
overall SF6 score above (inner group).  

 

Characteristics of assets excluded 
from intervention 

ï 35 oil insulated switchboards with average condition (score of 4) are not 
included in the proposed interventions. 5 of these are Reyrolle L42T type 
switchboards (subject to type defect highlighted above in relation to the 
switchboards proposed for replacement). 

ï 134 SF6 insulated switchboards with average condition are not included in 
the proposed interventions, of which 15 have a poor SF6 assessment (score 
of 7) and 11 have an average SF6 assessment (score of 4).  

ï 9 oil filled switchboards with good condition (score of 1) and 702 SF6 
insulated switchboards with good condition have also been excluded from the 
proposed interventions, of which 4 of the SF6 insulated switchgear have a 
poor SF6 assessment.  

Conclusion Based on our review of the condition assessment model, we conclude that the 
stated volumes for RP7 interventions in the D13a expenditure category are 
reasonable and recommend allowance of these volumes for RP7 period. 
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4.2.1.2 D13b,c,d - 33kV Outdoor Switchgear 

Table 8 33 kV Outdoor Switchgear (D13b,c,d) - condition assessment summary 

Element Description 

Condition points considered ï Switchgear remaining life 

ï Overall SF6 score 

ï Condition score 

ï Spares etc score 

ï Rating issues 

ï Life extension score 

Principal replacement 
driver(s) 

Condition score is the principal driver, with the majority of the poor condition switches 
(condition score of 7) proposed for replacement. In its EJP, NIE Networks states that the 
condition score óconsiders condition issues such as insulation degradation, defects, oil 
leaks, corrosion levels, oil condition, SF6 gas leaks and overall circuit breaker conditionô. 
However, no detail has been provided about how the recorded condition score has been 
evaluated based on these underlying criteria. 

All of the other condition points appear to be secondary to the condition score. 

Volume / characteristics of 
proposed interventions 

ï 64 poor condition outdoor switches (condition score of 7; 48 oil filled and 19 SF6 
insulated) are proposed for replacement with outdoor switches D13b, along with a 
further 3 average condition outdoor switches (condition score of 4; SF6 insulated; SF6 
score of average or good), under expenditure category D13b.  

¶ 48 of the poor condition outdoor switches identified for replacement are SWS EO1 
type, which NIE Networks states is subject to a defect that ódue to the age of the 
circuit breakers moisture ingress through degraded seals of the bushing causes 
paper degradation and subsequent loss of insulation. We have investigated repair 
options for the oil filled 33 kV circuit breaker, but this has not proven to a viable 
optionô. 

¶ A further 10 of the poor condition switches are GEC OX36 33 kV circuit breakers, 
which NIE Networks states have óan SF6 gas leak type defect associated with the 
viewing windows of each bushing. The repairs to date have found limited success 
with repeat repairs common. The OEM no longer supports this type of circuit 
breaker. In addition, the mechanism cubicle is prone to severe corrosion that 
cannot be replaced economicallyô. 

¶ The remaining 6 poor condition switches are Hawker Siddeley (Brush) Horizon 
33 kV SF6/vacuum circuit breakers. NIE Networks states that óthere are several 
known type defects associated with the bushings and SF6 seals/gasketsô, 
comprising degradation of the main tank top access cover and main tank mid 
gaskets (causing SF6 leaks) and degradation of semi-conductor paint applied to 
the bushings (causing insulation degradation and partial discharge). 

ï In addition, 5 poor condition outdoor switches (score of 7) are proposed for 
replacement with indoor switches, under expenditure category D13c, of which 3 are of 
the SWS EO1 type. These are located at 2 sites (Ardboe Central and Gallahers), and 
NIE Networks states that ófive mesh circuit breakers require replacement with 11 
indoor equivalents to effectively use available space for construction work and improve 
the resilience of the networkô. 

The figure below shows a summary of the planned volumes for intervention in RP7 and volumes of outdoor switches that 
have not been subject to any interventions in RP6. The x-axis shows the condition score at the bottom (outer group) and the 
overall SF6 score above (inner group).  
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Element Description 

 

Characteristics of assets 
excluded from intervention 

ï Five poor condition outdoor switches have been excluded from the proposed 
interventions. It should be noted that whilst these have low remaining life scores 
indicating that the remaining life is in excess of 7 years in each case, they have a 
mixture of average and poor SF6 scores. 

ï In addition, 185 average condition outdoor switches and 100 good condition outdoor 
switches have been excluded from the proposed interventions. These units also have 
low remaining life scores. 

Conclusion Based on our review of the condition assessment model, we conclude that the stated 
volumes for RP7 interventions in the D13b and c expenditure categories are reasonable, 
and we recommend these are allowed for RP7 period. 

It was challenging to reconcile the replacement volumes for SF6 circuit breakers with the 
statement in the EJP (ó19 units have been identified for replacement as those units 
continue to re-leak SF6 gas shortly after remedial works have been completedô). It can be 
seen that 16 circuit breakers have poor condition and SF6 scores (green bar in the figure 
above), but the remaining three do not have a poor SF6 score. Conversely, however, 
there are 5 poor condition SF6 circuit breakers that have not been selected for 
interventions and also a further three with average condition and poor SF6 scores. As 
such, it is recommended that the overall volume is acceptable, but the identification of the 
precise circuit breakers for replacement should be confirmed by NIE Networks prior to 
commencing work.  

In addition, it has been confirmed that the stated volumes for the D13d expenditure 
category correspond to 5.5 mesh replacements, made up of full mesh and half mesh 
upgrades at different sites (full: Casterbay, Dunore Point, Limavady Main, Sion Mills; half: 
Castlederg South, Cushendall Central, Mobrief). NIE Networks states that óhalf meshes 
are sites where, for example, previous works have been carried out under various load or 
connections jobs, so that only half of the mesh needs to be refurbishedô. It is noted that 
there is some overlap with both mesh replacements (D13d) and circuit breaker 
replacements (D13b) proposed at Limavady Main and Sion Mills, but the volumes are 
deemed to be reasonable. 
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4.2.1.3 D13e,k,r,s - 11kV and 6.6kV Primary Switchboards 

Table 9 11 kV and 6.6 kV Primary Switchboards (D13e, k, r, s) - condition assessment summary 

Element Description 

Condition points 
considered 

ï Switchgear remaining life 

ï Overall SF6 score 

ï Condition score 

ï Spares etc score 

ï Rating issues 

ï Life extension score 

Principal 
replacement 
driver(s) 

Condition score is the principal driver, with poor condition switchboards (condition score of 7) 
proposed for replacement, along with those subject to type defects. All of the other condition points 
appear to be secondary to the condition score. 

Volume / 
characteristics of 
proposed 
interventions 

ï 50 poor condition panels of switchgear (score of 7) are proposed for replacement under 
expenditure category D13e, along with 5 good condition panels of switchgear. On inspection it 
is observed that these 5 good condition switch panels are located at Monkstown substation 
alongside 11 poor condition switch panels, which are proposed for replacement. As such, it is 
deemed reasonable that these should be replaced at the same time for practical reasons. 

ï 88 poor condition panels of switchgear (score of 7) are proposed for retrofit under expenditure 
category D13k, along with 2 units with no condition score (identified as spares) and 3 good 
condition panels of switchgear. On inspection it is observed that these 3 good condition switch 
panels are located at North Foreshore (2) and Ballymena East (1) substations alongside poor 
condition switchgear panels (11 and 10, respectively), which are proposed for replacement. As 
such, it is deemed reasonable that these should also be replaced at the same time for practical 
reasons. 

ï 22 Reyrolle YMV2 type switchgear panels are proposed for refurbishment (all of this type), as a 
result of a type defect. 

ï 120 Reyrolle Hadrian SMV type switchgear panels are proposed for refurbishment (all of this 
type), as a result of a type defect, including 5 that are identified as spares. 

The figure below shows a summary of the planned volumes for intervention in RP7 and volumes of switchboards that have 
not been subject to any interventions in RP6. The x-axis shows the condition score at the bottom (outer group) and the 
remaining life score above (inner group).  
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Element Description 

Characteristics of 
assets excluded 
from intervention 

ï 801 average condition switchgear panels (score of 4) have been excluded from the proposed 
interventions. 

ï 822 good condition switchgear panels (score of 1) have been excluded from the proposed 
interventions. 

Conclusion Based on our review of the condition assessment model, we conclude that the stated volumes for 
RP7 interventions in the D13e, k, r and s expenditure categories are reasonable and we 
recommend allowance of these volumes for RP7 period. 

4.2.1.4 D13n & D14b,c,g,h,i,l - 33-11kV Transformers 

Table 10 33-11 kV Transformers (D13n, D14b, c, g, h, i, l) - condition assessment summary 

Element Description 

Condition points considered ï Transformer (Tx) remaining life (scored based on the remaining life at the 
beginning of RP7, compared with an asset life of 55 years8) 

ï Oil result 

ï Tx condition 

ï Rating issue 

Principal replacement driver(s) Transformer condition is the principal replacement driver. All of the other condition 
points appear to be secondary to the condition score. 

Volume / characteristics of 
proposed interventions 

20 poor condition transformers (condition score of 7) are proposed for replacement 
along with 10 average condition and 2 good condition transformers9 (D14b-c): 

ï 8 of the 10 average condition transformers have poor oil results, and the 
remaining 2 have exceeded their asset life by between 2 and 4 years 
(remaining life score of 7). 

ï The 2 good condition transformers have poor oil results. 

ï It should be noted that, based on the stated continuous ratings, all of the 
transformer replacements have been upgraded to the size category above, i.e. 
2 transformers up to 6.25 MVA replaced with transformers up to 12.5 MVA 
(D14b) and 30 transformers up to 12.5 MVA replaced with transformers up to 
18.75 MVA. 

In addition, 40 good condition transformers have been selected for oil processing 
(D14l). The majority of these (38) correspond to transformers with good oil results, 
and the remaining life of these transformers vary between zero and seven years 
(remaining life scores of 2-5). 

Furthermore, 8 good condition transformers have been marked for Midel retrofit 
interventions in the condition assessment model, but these do not appear to align 
with any expenditure categories. This volume is not supported by the EJP or the 
condition assessment spreadsheet, which shows good ñoil resultsò and the lowest 
possible condition score for these transformers accounting for all of the condition 
points. 

The figure below shows a summary of the planned volumes for intervention in RP7 and volumes of transformers that have 
not been subject to any interventions in RP6. The x-axis shows the condition score at the bottom (outer group) and the oil 
result score above (inner group).  

 
8 Some formula errors were observed in the condition assessment spreadsheet provided, such that a hardcoded value of 40 years asset life 
was included in some cases, rather than the reference to the input cell to use a 55 year nominal asset life for primary transformers. 
9 In addition, the condition assessment model indicates 4 transformers marked for intervention with the label óRP7 Loadô. These do not 
contribute to the numbers for replacement in expenditure categories D14b-c. 
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Element Description 

 

 

Characteristics of assets excluded 
from intervention 

ï 292 good condition transformers (score of 1) have not been included in the 
proposed interventions. 

ï A further 4 average condition transformers (score of 4) have not been included 
in the proposed interventions. These have average oil results (score 4) and 
remaining lives in the range 0-4 years (scores 3-5). 

Conclusion Based on our review of the condition assessment model, we conclude that the 
stated volumes for RP7 interventions in the D14b-c expenditure categories are 
reasonable (including the approach to upgrade to the next transformer size) and 
recommend allowance of the volumes for RP7 period. 

In addition, we also conclude that the volume of 12 interventions for cooler controls 
replacement (D14h) is reasonable, based on the explanation from NIE Networks 
that these have óbeen identified in poor condition, due to wiring faults, switch and 
contactor failures. Failures are highlighted from site alarms resulting in the need to 
reduce the associated transformerôs assigned rating and in extreme cases this can 
result in the transformer being switched outô. However, no supporting condition 
model has been provided for these to support the statement in Appendix 2 of the 
EJP. 

However, in the absence of sufficient justification in the EJP or condition 
assessment model provided, it is recommended that the proposed volumes for the 
following interventions are modified: 

ï Plant painting ï primary (D13n) ï requested volume of 150 recommended to be 
reduced by 50% (to 75) to enable a more manageable delivery programme. It is 
noted that NIE Networks states that the proposal is based on ó10-years painting 
frequency [following initial 15 years without intervention] has been calculated to 
ensure all primary transformers are on a cycle to be painted in line with OEM 
recommendations and industry best practiceô. However, insufficient evidence 
has been provided about the timing of painting interventions on each 
transformer (i.e. in RP6), and the management of this programme; 

ï Transformer refurbishment (D14g) ï requested volume of 12 recommended to 
be reduced to zero in the absence of clear details of the nature of the 
intervention (EJP refers to refurbishments in general and cooler replacements, 
which are distinct from cooler control replacements); 

ï Sump Pumps (D14i) ï requested volume of 184 recommended to be reduced 
by 50% (to 92) to enable a more manageable delivery programme for this new 
sub-programme. We acknowledge that NIE Networks proposes to introduce this 
sub-programme to address known defects, and that óthese assets have never 
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Element Description 

been subject to any replacement activities and are in poor conditionô. However, 
greater evidence is required to support this assertion about the condition. 

ï Oil processing intervention (D14l) ï requested volume of 40 transformers 
recommended to be reduced to zero since the condition assessment model 
provided indicates good or average oil scores for all of these. 

In addition we note that no capital allowance has been requested for the Midel 
retrofit interventions indicated in the condition assessment model. 

In order to further verify the proposed RP7 replacement volumes, we also carried out a review of NIE Networksô 

replacement volumes from each of their modelling scenarios (described previously in Section 2.1.4). Figure 2 

below shows the max-min range of the model outputs, in terms of RP7 for each of the three methodologies, with 

the NIE Networks condition-based model output also represented. It is evident that with the exception of the 33 kV 

Outdoor CB asset category, the proposed replacement volumes are within range or the lowest of the model 

outputs. 

For the 33 kV Outdoor CB replacement volume, the NIE Networks condition-based model produces the highest 

replacement volumes for RP7. This higher volume is driven by a specific type-defect (SWS EO1 type), described 

above for which NIE Networks has investigated repair options for the oil filled 33 kV circuit breaker but with no 

viable solution being identified. We remain satisfied that the replacement volumes for these asset categories are 

reasonable for RP7. 

Figure 2 Comparison of Model Outputs - 33 kV Replacement Volumes 

 

In addition to the above assessment, we also reviewed NIE Networksô investment proposal relating to a further 

number of investment categories. Our comments following this review are presented in the sub-sections below. 

4.2.1.5 D13i ï Civil works to primary substations 

The RP7 strategy is based on the need to commence a prioritised programme of civil works that have been 

assessed on a site-by-site basis for the primary sites. There are 217 existing primary substations located in urban, 

semi-urban and rural surroundings. During RP7 NIE Networks is proposing to complete civil works at 26 sites in 

conjunction with planned equipment replacement or refurbishment works. This approach is intended to minimise 
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disruption and maximise efficiency in delivery. NIE Networks is proposing RP7 investment of £3.3m to carry out 

civil works at various primary substations (RP6 investment is marginally lower at £3.0m). 

The RP7 programme is prioritised to target P1 (high priority) sites only. These are defined as sites that present a 

significant safety and reliability risk; with intervention needed to support other planned works on site during the 

period. The EJP provided by NIE Networks included a detailed breakdown of the civil interventions required per 

primary site with the justification that these have been categorised as P1. We note no consideration or supporting 

commentary / optioneering was included in relation to those sites classed as P2. 

The estimated cost to undertake each intervention was also included within the EJP. Further clarification on the 

cost sources used to estimate the costs was also provided by NIE Networks10. It is our understanding that for each 

element of civil work required, similar works carried out during RP6 were identified with a detailed review and 

comparison of the specification of works carried out. From these actual rates, a unit cost was derived and this was 

uplifted to reflect changes in RPI from the date the work was carried out. Each RP7 civil task has been estimated 

in units and the RP6 outturn unit costs applied to these to produce an overall cost estimate for each element of 

work. Where this has not been possible, the contractor schedule of rates has been referenced. 

Based on our review, we recommend that the prioritised programme of RP7 works and the associated costs to 

complete the works are allowed for within the RP7 capex allowances. 

4.2.1.6 D13u ï Asbestos Management 

The total number of substations identified with asbestos present is 421. Of these, NIE Networks has identified 

works to manage asbestos present at 145 sites during RP7 with an estimated capex of £0.25m. The volume of 

proposed works relates only to those sites where other asset-related works will be conducted during theRP7 

period.  

The plan to address the asbestos at site prior to other works on site is deemed reasonable in order to ensure a 

safe working environment. NIE Networksô proposed interventions include complete asbestos removal if directly 

located in designated work area or preventative measures (to mitigate disturbing asbestos by site attendees).  

As part of the Q&A process, we sought additional clarification on the cost estimate relating to asbestos 

management. In response, NIE Networks provided further details of actual costs incurred at a representative 

sample of 10 sites and based on this, we consider the RP7 forecast to be reasonable. 

4.2.1.7 D13v - Primary Physical Security 

NIE Networksô plan for improving primary substation security include approx. £0.25m of capex interventions. This 

is proposed by NIE Networks following their review of all transmission and primary substations to determine the 

extent of security works required to resolve issues including security fencing, access gates, security doors, 

floodlighting and CCTV. This has then been prioritised based on a ranked scoring system.  

The works at the proposed sites are prioritised based on NIE Networksô site condition / security assessment 

model. We reviewed the site condition / security assessment details and observed the assessment included the 

following criteria: 

ï Site configuration score; 

ï ESQCR Location and History scores; 

ï Unauthorised access score; 

ï Gate / Boundary Condition scores; 

ï Security Door rating; and  

ï Floodlighting. 

The model output produced aggregated site scores ranging from 9 to 20. Only sites with an aggregate score of 18 

and above have been included for RP7 interventions. A relatively small number of primary substation sites are 

targeted during RP7, with works proposed at 11 sites, from a total population of 229 sites. 

 
10 NIE Networks response to UR Query No UR-0202 
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Following our review of the planned site interventions and related costs, and given the relatively small investment 

proposed, we recommend that the proposed works and capex are allowed. 

4.2.1.8 D13j - Primary substation legalities 

NIE Networksô approach relating to primary substation sites is a continuation of its approach during the RP6 

period. A significant increase in RP7 capex is proposed relative to RP6 (£4.3m v £0.4m11). For primary 

substations, the main difference between RP6 and RP7 is the volume of leases required. NIE Networks has 

identified 22 sites with planned RP7 interventions that require land to be purchased or leased (including site 

extensions). We agree that it is prudent to obtain legal agreement for the land for these sites thereby establishing 

long term security of each site. 

NIE Networks has also identified a further 12 primary substation leases that have expired or will expire during the 

RP7 period where no works are planned. Within the RP7 plan, NIE Networks has included costs to purchase these 

or renew leases for all 12 sites. Within the EJP, NIE Networks did consider a do-nothing option (no lease 

renewals) and provided general comments on this option, but no risk assessment or supporting analysis was 

provided to assess the impact of allowing the leases to expire for these 12 additional sites. Given the uncertainty 

of the impact of deferring the lease renewal for these sites, we recommend RP7 DD allowances are provided only 

for the 22 sites identified where associated works are proposed during the RP7 period. Our recommended 

allowance is based on NIE Networksô RP7 submission with a pro-rata reduction for lower volumes. 

4.2.1.9 D14j - Transformer Noise Enclosures & D14k - Noise Surveys 

NIE Networks proposed RP7 investment of approximately £1.7m for constructing of noise enclosures at primary 

substations and £0.4m and undertaking programme of noise surveys12. NIE Networks has included only sites with 

known noise emissions exceeding the current maximum statutory limits within their RP7 programme and plans to 

install 12 noise enclosures at six sites in RP7 (two 110kV Main sites and four 33 kV primary sites).  

Separately (but related), NIE Networks also proposes to conduct 170 noise surveys in RP7, which will cater for the 

proactive management of actual noise issues on their network with survey results being used to drive future 

investment plans. 

These works represent new RP7 investment categories. In RP6 there was no investment undertaken to address 

noise-related issues. The main driver for the works is to comply with relevant legislation, specifically WHO 

Environmental Noise Guidelines for the European Region (2018) and The Environmental Noise Regulations (NI) 

2006. The RP7 strategy takes into consideration all noise complaints received and recommendations from recent 

noise surveys. Sites with known noise emissions exceeding the current maximum statutory limits have been 

included within the RP7 programme. Within its EJP 1.308, NIE Networks has provided a detailed schedule of 

substation sites and transformer numbers where noise levels have been exceeded. 12 sites with a total of 26 

transformers are identified.  

One site is to be addressed in the RP6 period by installing noise enclosures. 

At five of the sites, NIE Networks has proposed transformer replacements during RP7 involving installation of 

transformers to new specifications with lower noise output levels.  

At the remaining six sites, NIE Networks is proposing to install 12 noise enclosures during the RP7 period to 

address identified noise-related issues. We agree with NIE Networksô approach in addressing these volumes in 

RP7 period. 

NIE Networks is proposing RP7 unit costs of £0.22m for 110kV transformer enclosures and £0.21m for primary 

transformer enclosures. These unit costs are significantly higher (in range 31% to 37%) than the unit cost 

observed in RP6 (£0.16m) albeit the RP6 unit cost was based on a single installation project at Kells Main station. 

NIE Networks states the RP7 unit cost is based on supplier quotations plus experience from Kells in 2016. We 

recommend capex allowances for noise enclosures (D14j) based on the mid-point between the RP6 and NIE 

Networksô proposed RP7 rate. This addresses potential risk in relying on RP6 outturn for a single installation as 

 
11 NIE Networks Response to UR Query No UR-0188 
12 A further £0.4m is proposed for constructing transformer noise enclosures around 110kV transformers under the T12x investment category. 
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being a reasonable unit cost, but also includes for efficiency in procurement and delivery of the noise enclosures. 

This results in a recommended capex allowance of £1.5m. 

In relation to the noise surveys (D14k) proposed for RP7, we recommend allowance in full of the requested RP7 

capex of £0.36m. 

4.2.1.10 D13l - Refurbish primary S/S DC system & D13m - Rewire primary S/S (inc. AC 
services panel) 

The strategy proposed by NIE Networks is to replace/refurbish ancillary equipment based on óreview of all 

distribution substations to ascertain the extent of ancillary works required to resolve condition and safety issuesô 

and óreplace existing poor condition ancillary works where possible in conjunction with planned equipment 

replacementô.  

The refurbishment of DC systems (D13l) comprises the replacement of battery chargers and lead acid battery 

strings, which NIE Networks states óis an ongoing requirement during each regulatory period based on regular 

inspection, condition assessment, availability of parts and reduction of ampere-hour capacity to ensure the safe 

and reliable operation of the distribution networkô. In support of DC systems refurbishment, NIE Networks provided 

a condition assessment model, which identifies 44 sites where the charger and/or battery sets are in poor 

condition. Following our review of the provided information, we conclude that the proposed volume of 44 is 

reasonable and we recommend they are allowed for RP7 period. 

In relation to low voltage AC systems, NIE Networks states that óall wiring must comply with the requirements of 

BS 7671 and be subject to periodic inspection including insulation assessment. The condition of the LV AC system 

is essential to ensure the safe and reliable operation of plant and equipment within distribution substationsô. 

In its EJP, NIE Networks states that the óneed to replace LV AC systems and/or associated wiring is based on 

condition assessment and/or extension of site facilities and installation of standby generators where sufficient 

switched LV ways and auto-changer over facilities are not availableô. However, a subsequent query response from 

NIE Networks states that óthere is no specific scoring for AC systems. These [sites requiring D13m AC rewiring 

interventions] were determined based on the sites where other RP7 interventions have been selected and that are 

reliant on a safe and secure AC system to function in all network configurations. These works include transformer 

changes that would affect the AC equipment within the building (D14b, D14c), where equipment is being replaced 

in the building (D13l, D13e, D13a, D13b, D13c, D13k) or where protection equipment is being replaced (D603a, 

D603b)ô.  

In view of the lack of specific evidence to support the number of sites requiring intervention, we recommend RP7 

DD allowances based on the outturn volume from RP6, pro-rated to account for the difference in duration of the 

RP periods, this results in a volume of 27 sites that is recommended for AC rewiring interventions (D13m). 

4.2.1.11 D13o - Replace earth fault indicator 

NIE Networksô proposal for D13o is to continue with the programme to óreplace non-operational EFIs with remote 

indication functionalityô. NIE Networks states that 1,475 EFIs have been highlighted for replacement during RP7, 

but ónot all of these units require remote indication functionality, so will be replaced as part of regular maintenance 

activities. However, 559 units have been identified as requiring smart replacementô due to their strategic location, 

being at a mid-point on a circuit, or being a normally open point on a circuit. 

NIE Networks also states that investment to replace non-operational EFIs is proposed in addition to work óto install 

substation monitors at around half of NIE Networksô secondary substation sitesô.  

We observed that only limited details were provided relating to the optioneering and cost benefit analysis for the 

replacement of EFIs, relying on differences in costs between a limited range of options. Following our review, we 

conclude it is reasonable to limit the assumption that more of the EFIs could be replaced with those providing local 

indication under the regular maintenance activities, which would represent an improvement compared with the 

current non-operational state. As such, we recommend a reduction in the volume of this intervention to the mid-

point of the RP6 outturn and RP7 requested volume, i.e. 380 (the mid-point of 201 and 559).  
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4.2.2 RP6 v RP7 unit cost analysis 

Table 11 presents details of the unit cost assessment that has been undertaken for distribution primary plant 

based on actual costs up to the end of March 2023.  

Table 11 Distribution Primary plant ï unit cost assessment 

 Actual outturn unit costs (£k) RP7 
requested 
unit cost 
(£k) 

Unit cost movement (%) 

Sub-programme ID RP5 RP6 RP5-RP6 RP7 vs. 
RP6 

RP7 vs. 
RP5-RP6 

D13 - Primary Plant       

D13a - Replace indoor switchgear 
(33kV) 

152.6 137.4 146.2 156.1 13.5% 6.8% 

D13b - Replace outdoor switchgear 
- circuit breaker (33kV) 

87.1 61.3 67.6 68.0 11.0% 0.5% 

D13c - Replace outdoor switchgear 
- complete mesh (with indoor 
switchboard) 

122.2 87.1 116.0 175.0 100.9% 50.8% 

D13d - Replace outdoor switchgear 
- mesh equipment (33kV) 

143.5 101.5 131.6 130.0 28.1% -1.2% 

D13e - Replace primary switchgear 
(33kV, 11kV & 6.6kV) 

49.7 38.5 45.8 62.2 61.7% 35.7% 

D13i - Civil works to primary 
substations 

208.3 82.3 113.3 - - - 

D13k - Replace primary switchgear 
(11kV & 6.6kV) retro-fit 

- 23.5 24.2 23.2 -1.1% -4.1% 

D13l - Refurbish primary S/S DC 
system 

- 14.0 14.0 13.6 -3.3% -3.3% 

D13m - Rewire primary S/S (inc. 
AC services panel) 

- 18.3 18.3 18.3 -0.3% -0.3% 

D13n - Plant painting (primary) - 3.5 3.5 3.3 -6.4% -6.4% 

D13o - Replace earth fault indicator - 1.0 1.0 1.0 -2.1% -2.1% 

D13r - 11kV Reyrolle Hadrian SMV 
Refurbishment 

- - - 19.6 - - 

D13s - YMV2 Reyrolle 
Refurbishment 

- - - 19.6 - - 

D14 - Primary Transformers       

D14b - Replace 33/11kV 
Transformer (up to 12.5MVA) 

347.2 404.9 366.4 364.3 -10.0% -0.6% 

D14c - Replace 33/11kV or 
33/6.6kV Transformer (up to 
18.75MVA) 

475.9 808.4 697.6 366.3 -54.7% -47.5% 

D14g - Transformer refurbishment - 50.6 50.6 34.4 -32.0% -32.0% 

D14h - Cooler controls replacement  - - - 2.1 - - 

D14i - Sump Pumps - - - 6.2 - - 

D14j - Transformer Noise 
Enclosures 

- - - 209.9 - - 

D14k - Noise Surveys - - - 2.1 - - 

D14l - 33/11kV Tx Oil Regeneration - - - 18.5 - - 

The percentage changes in the unit cost (RP7 request compared with RP6 outturn to 31-Mar-2023) is presented in 

Figure 3, along with the equivalent percentage changes in asset volumes. 
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Figure 3 Distribution Primary plant ï Unit cost assessment 

From Figure 3 it is evident that the requested unit costs for the D13c and D13e expenditure categories correspond 

to the greatest percentage changes. In addition, NIE Networksô query response on unit costs13 indicates the 

assessment carried out by NIE Networks to apply adjustments to the March 2022 outturn unit rates. These 

comprise adjustments to account for: 

ï óAdjustments to reflect underlying unit rateô; 

ï óTransformer material pricesô; and 

ï óSite specific cost increasesô. 

A detailed review of the unit costs subject to large overall percentage changes or application of the above 

adjustment factors has been undertaken. The findings from this review are presented in Table 12. 

Based on review of the EJP documents and supplementary information provided, and acknowledging the 

statement by NIE Networks that units costs incurred in RP6 are attributable to costs reported for RP5 period but 

with asset volumes reported in RP614, we propose to adopt the long term outturn unit cost (RP5-RP6) along with 

reasonable adjustments for changes in scope, which are listed as ósite specific cost increasesô. The remaining 

adjustments (first two categories listed above) are recommended to be excluded as these likely constitute real 

price increases that the UR has advised are within the scope of the UR's real price effect adjustments, detailed in 

their frontier shift annex. 

Table 12 Distribution Primary plant ï Review of unit cost changes 

Expenditure 
category 

Commentary on unit cost increases 

D13c - Replace 
outdoor switchgear - 
complete mesh (with 
indoor switchboard) 

In its query response on unit costs15, NIE Networks cites the following adjustments to the March 
2022 outturn rate (£89.0k): 

ï Adjustment to reflect true underlying rate (+£40.0k) 

ï Adjustment for specification requirements ï ósite specific costs relating to control rooms 
required to house the switchgear installationsô (Ã46.1k) 

We recommend an allowed unit cost of £162.1k, based on the RP5/RP6 (actual to 2023) unit rate 
with an upwards adjustment for site specific issues. 

 
13 Response to queries UR-0055,58,61,90-94 
14 Which combined have the effect of artificially suppressing outturn unit costs reported over the RP6 period 
15 Response to queries UR-0055,58,61,90-94 

-54.7%

61.7%

100.9%

-150% -100% -50% 0% 50% 100% 150% 200% 250%

D14G - Transformer refurbishment

D14c - Replace 33/11kV or 33/6.6kV Transformeré

D14b - Replace 33/11kV Transformer (upto 12.5MVA)

D13O - Replace earth fault indicator

D13N - Plant painting (primary)

D13M - Rewire primary S/S (inc. AC services panel)

D13L - Refurbish primary S/S DC system

D13e - Replace primary switchgear (33kV, 11kV &é

D13d - Replace outdoor switchgear - meshé

D13c - Replace outdoor switchgear - completeé

D13b - Replace outdoor switchgear - circuit breakeré

D13a - Replace indoor switchgear (33kV)

Percentage change RP7 vs RP6+Ext.

Unit cost Average annual volume
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Expenditure 
category 

Commentary on unit cost increases 

D13e - Replace 
primary switchgear 
(33kV, 11kV & 6.6kV) 

In its EJP, NIE Networks states that the RP7 unit cost is based on óMarch ô22 outturn adjusted for 
specification change ï moving to withdrawable panelsô.  

In its query response, NIE Networks cites the following adjustments to the March 2022 outturn rate 
stated as being £37.7k, with the following adjustments: 

ï Adjustment to reflect óunderlying unit rateô (+Ã8.4k) 

ï Adjustment for ósite specific cost increasesô (Ã16.1k) 

We recommend an allowed unit cost of £61.9k, based on the RP5/RP6 (actual to 2023) unit rate 
with an upwards adjustment for site specific issues. 

For the remaining asset categories that are not itemised in Table 13, we propose to apply the same approach, i.e. 

to adopt the long-term RP5-RP6 (actual to 2023) outturn unit costs where these are lower than NIE Networksô 

proposed RP7 unit rates. 

4.3 NIE Networksô Response to the DD 
The sub-programmes for which NIE Networks challenged the allowance reduction recommended in the DD Report 

are listed as follows: 

4.3.1 D13 - Primary Plant 

4.3.1.1 D13j - Primary substation lease renewal 

NIE Networks states that it óconsiders that the UR's provisional decision to disallow costs for legalities relating to 

primary substations for which no works are planned for RP7 is inconsistent with regulatory precedentô and that óthe 

UR has without adequate justification departed from its position at RP6 where it granted NIE Networks its full 

requested amount for primary substation lease renewalsô.  

Furthermore, NIE Networks states that óif a landowner seeks the renewal of an expired lease, NIE Networks has 

little option than to enter into negotiations. Refusing to enter into negotiations will create unnecessary costs for NIE 

Networks, the DfE and the Courts as a result of the mandatory process that the company must follow (outlined at 

paragraphs 9.25 to 9.28). The company is therefore simply, by default, unable to refuse to renew leases without 

the risk of breaching its licence or other legal requirements (such as in relation to trespass)ô. 

NIE Networks states the UR cost allowances fails to take into account the difficulties in defining and adopting a "do 

nothing" approach. It also fails to consider the potential legal implications for NIE Networks as a result of the 

provision of an insufficient allowance. 

In its response to GHD comments that they had not fully assessed the do-nothing option (relating to the lease 

renewal of 12 primary substations where the lease will expire during RP7), NIE Networks has explained they are 

unable to quantify the impact of a "do-nothing" approach in its RP7 Business Plan, due to difficulties in estimating 

the costs of varying factors outside of NIE Networks' control in the cost benefit analysis. 

However, NIE Networks provided further information on the reasons why it deems the do-nothing option to be 

unacceptable. These included the following: 

ï Strategic nature of primary substations; 

ï Increasing demand for land and property; and 

ï Avoidable costs (relating to vesting process). 

4.3.1.2 D13m - Rewire primary S/S (inc. AC services panel) 

NIE Networks states that the óapproach of assuming that work required in RP7 will match that of RP6 (pro-rated) 

[i.e. recommended reduction from 45 to 27 units] is not a suitable methodology in circumstances where there is 

data available to demonstrate the true scale of the work requiredô. In support of this, and to overcome the lack of 

specific evidence provided to support the number of sites, NIE Networks has now provided a spreadsheet in 

Annex A4.5.  
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The new spreadsheet presents the results of óa data gathering exercise to allow for the creation of an individual 

assessment for each primary substation AC system for which it proposed rewire workô. This shows óhow sites have 

been prioritised based on the type of equipment present, the installation date group (aligned with BS 7671 

revisions) and whether the site has been proposed to receive any related investmentsô.  

The spreadsheet applies numerical scores for the equipment type and installation year for each site. The total 

score is calculated as the sum of the two, and any site with a total score above 2 (and related work identified) has 

been proposed for replacement within RP7. The scores applied for different installation years are shown below, 

followed by the type scores in Table 13 for different equipment: 

ï 2011 or later ï score of 0; 

ï 2004-2010 ï score of 1; 

ï 1992-2003 - score of 2; 

ï Pre-1992 - score of 3; 

Table 13 D13m ï LV AC equipment type scoring criteria 

LV AC Change Over Make/Model Type Score 

ECPS (400A) AC Automation (63A) 1 

ECPS (400A) HH Board (100A) 1 

HH Board (100A) 1 

HH Board (400A) 1 

Kane (32A) 1 

Kane Engineering (400A) 1 

Lounsdale Engineering (32A) 1 

Tinto (32A) 1 

Wallmounted Loose Switchgear (32A) 1 

AC Automation (32A) -1 

AC Automation (63A) -1 

Deerpark (400A) -1 

Deerpark (400A) 
ECPS (63A) 

-1 

Deerpark (400A) 
Enisca / Motrol (80A) 

-1 

Deerpark (80A) -1 

E&I (400A) -1 

ECPS (400A) -1 

ECPS (63A) -1 

ECPS (800a) -1 

Enisca (63A) 
Deerpark (400A) 

-1 

Enisca/Motrol (400A) -1 

Enisca/Motrol (80A) -1 

Newtech (400A) -1 

NIE Networks states that the information provided demonstrates that the 45 sites proposed need AC rewire works 

during RP7 and therefore the allowance for these sites should be provided in the Final Determination. 
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4.3.1.3 D13n - Plant painting (primary) 

NIE Networks has expressed concern that óa 50% reduction in volume will not allow it to comply with the OEM 

recommendationsé This risks deterioration of the primary transformer tanks and ancillary components, including 

pipe work and flanges, and will have a detrimental impact on the working life of each transformerô. 

NIE Networks has provided a spreadsheet in Annex A4.6 containing ódetails of each primary transformer's 

condition and a painting assessment that indicates the timing of painting interventions on each transformer (both 

past and planned)ô. 

Furthermore, in response to the concern about the manageability of the programme to paint 150 transformers NIE 

Networks states that it has óre-confirmed with its contractor that painting across this volume of units is achievable 

in RP7ô. 

4.3.1.4 D13o - Replace earth fault indicator 

NIE Networks states that the proposed reduction in volumes (from 559 to 380 units with remote indications) would 

óreduce the benefit that could be achieved through EFI replacement with respect to a reduction in post-fault 

maintenance and engineering labour time. This in turn will inhibit attempts to achieve efficiency savings against 

indirect costs from these activitiesô. 

To address the issue of there being insufficient optioneering to support the volume proposed, NIE Networks 

provided a spreadsheet in Annex A4.7 ósetting out a cost-benefit analysis for different options for replacing the 

relevant EFIsô. NIE Networks state that, óin summary, the CBA demonstrates a variety of different combinations of 

smart to standard EFI replacements. Ultimately, the greater number of smart EFIs, the greater the benefit, as long 

as these are placed at strategic locations. NIE Networks has identified the locations covered by its requested 

allowance as providing the best value for money from this expenditureô. 

4.3.2 D14 - Primary Transformers 

4.3.2.1 D14g - Transformer refurbishment (transformer cooler replacement) 

NIE Networks provided an updated 33 kV Primary transformer condition scoring spreadsheet (Annex A4.6) as well 

as a selection of photographs of some of transformer cooler units (Annex A4.8) to demonstrate the basis for 

selection of 12 units for refurbishment. In this way, NIE Networksô looks to support its description of the condition 

of these coolers and address GHDôs concern that no evidence of their condition was provided. 

The photographs demonstrate that these units are suffering from corrosion of fans, oil leaks from radiators and 

corrosion of supporting structures. 

4.3.2.2 D14h - Cooler controls replacement  

NIE Networks provided an updated 33 kV Primary transformer condition scoring spreadsheet (Annex A4.6) as well 

as a selection of photographs of some of cooler control units (Annex A4.8) to demonstrate the basis for selection 

of 12 units for refurbishment. In this way, NIE Networksô looks to support its description of the condition of these 

cooler controls and address GHDôs concern that no evidence of their condition was provided. 

4.3.2.3 D14i - Sump Pumps 

NIE Networks states that it has adopted the GHD approach of taking into account the age of the parent 

transformer and the replacement of transformers in its assessment of the volume of sump pumps to be replaced. 

Updated information provided by NIE Networks shows this approach being applied to sump pumps for 

transformers on the distribution (D14i) and transmission (T11w and T12y) networks. NIE Networksô updated 

analysis proposes to allow the risk of sump failure to be managed based on the voltage level of the transformer, 

i.e. thresholds for replacement of sump pumps for transformers over 10, 20 and 30 years old as illustrated in 

Table 14. 
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Table 14 Sump pump replacement volumes proposed by NIE Networks (DD response - Table 4.6) 

 

Based on the above, 186 sump pumps are now proposed to be replaced during RP7 under D14i (increased from 

184). 

In addition, in reference to concerns about the deliverability of the programme, NIE Networks made reference to 

Section 8 of the deliverability strategy (Distribution Plant), and provided the following excerpt:  

óThe increase within this work type that is associated with labour will be delivered by an agile mix of our own 

increasing staff numbers being supported by our contractors. Within our existing delivery model, we currently 

integrate contractors and our own staff together during fluctuations in work and this model will likely continue. 

Other contracting partners have also indicated that they have flexibility to diversify into these works to provide a 

wider array of services such as the installation of 11 kV retrofit circuit breakers, and 33/11 kV transformer 

installation including commissioning testing.ô 

4.3.2.4 D14l - 33/11kV Tx Oil Regeneration 

NIE Networks identified that the overall oil scores in the 33/11 kV condition assessment spreadsheet provided to 

the UR in support of this requested allowance were incorrectly populated. It has provided an updated spreadsheet 

in Annex A4.6 to correct for this error. 

NIE Networks provided the following narrative response alongside the spreadsheet: 

óThis spreadsheet demonstrates that, of the 40 primary 33/11kV transformer units for which NIE Networks has 

requested an allowance to carry out oil regeneration activities: 

ï 15 were rated as having a ñPoorò overall oil score; 

ï 11 have been identified as having óAverageô overall oil scores; 

ï 8 received óInconclusiveô overall oil scores and require re-testing but NIE Networks anticipates that they are 

likely to receive a score of ñaverageò or ñpoorò; and 

ï 6 had óGoodô overall oil scores. These have nonetheless been selected on the basis that they are located at 

the same site as another transformer which requires oil regeneration and NIE Networks considers that there 

would be synergies in carrying out the work at the same time. In particular, there is at least two daysô work 

saved by only having to setup and dismantle the equipment for the oil regeneration once (as the generators at 

the site are usually located nearby each other).ô 

Following review of the updated spreadsheet, NIE Networks provided a response to a follow up query about how 

the various fields are used to calculate the óOverall Oil Resultô. 
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4.4 GHD FD Analysis 

4.4.1 D13 - Primary Plant 

4.4.1.1 D13j - Primary substation lease renewal 

We note NIE Networksô response stated ñUR's provisional decision to disallow costs for legalities relating to 

primary substations for which no works are planned for RP7 is inconsistent with regulatory precedent.ò In addition 

we note that NIE Networks states that the UR has without adequate justification departed from its position at RP6 

where it granted NIE Networks its full requested amount for primary substation lease renewals.  

In response to these statements from NIE Networks, UR has clearly advised GHD that any additional funding that 

is recommended by GHD for the Final Determination is to be based on the information provided by NIE Networks, 

subsequently reviewed by GHD and is not based on accepting that any regulatory precedent has been set in RP6. 

We note the NIE Networksô response to the DD included further commentary on the reasons why they consider 

that the do-nothing option is unacceptable. Although they were not able to quantify the impact due to various 

factors out with their control, the response did provide more detailed explanation of the reasons why the option is 

unacceptable. 

This included description of the strategic nature of primary substation, highlighting typical average numbers of 

customers connected to primary substation sites, together with an indicative assessment of the relocation costs if 

the lease is allowed to expire and NIE Networks has to vacate the site.  

GHD considers that the risk of this scenario materialising is relatively low, but we do accept that the cost impact is 

very significant. 

In addition, the NIE Networks response presented a more detailed impact assessment of further costs that would 

likely be incurred relating to the process associated with the vesting of the site, should the landowner request NIE 

Networks to vacate the land. In this scenario, NIE Networks would need to apply to the DfE to vest the substation 

site to (i) ensure its customers remain on supply and (ii) avoid very significant relocation costs and disruption to 

customers (including large businesses). 

Following our review of the response and further information provided by NIE Networks we recommend that the 

full allowance requested by NIE Networks for this activity is included within the RP7 FD allowances. 

4.4.1.2 D13m - Rewire primary S/S (inc. AC services panel) 

The additional detail in the spreadsheet provided by NIE Networks identified 45 sites for interventions, which are 

summarised as:  

ï Having some related activity proposed on site; 

ï LV AC equipment installed prior to 2004; 

ï LV AC equipment of one of the following types: 

¶ Wallmounted Loose Switchgear (32A); 

¶ HH Board (100A); 

¶ HH Board (400A); 

¶ Kane (32A); and 

¶ Tinto (32A). 

Following review of the additional spreadsheet information submitted by NIE Networks, GHD considers that the 45 

sites proposed for interventions are reasonable, and the allowance is recommended to be increased to reflect this.  

4.4.1.3 D13n - Plant painting (primary) 

Following review of the additional spreadsheet provided by NIE Networks, GHD observes that no formulae have 

been provided for the calculation of the overall painting score from the individual criteria (óLast Painted Scoreô, óTx 

Replacement Soon/Recently Scoreô, óDefects Scoreô, óDistance to Watercourseô, óCorrosion Indexô, óDistance to 
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Coastô). However, it is observed that painting interventions have been identified for 125 sites (rather than 150 

requested), which have: 

ï Not been painted in the last 10 years; 

ï Not been recently replaced or to be replaced ñsoonò [details of scoring criteria for interpretation of órecentô not 

provided]; 

ï Corrosion index of 2 or more. 

Based on the additional information provided, and the statement that NIE Networks has óre-confirmed with its 

contractor that painting across this volume of units is achievable in RP7ô, GHD recommends that the allowance be 

increased to cover 125 transformers identified in the spreadsheet. 

4.4.1.4 D13o - Replace earth fault indicator 

Following review of the additional spreadsheet information submitted by NIE Networks, GHD observes that the 

CBA presents four options as follows: 

ï Option 1 - All 1475 sites with basic EFIs (rejected); 

ï Option 2 - All 1475 sites with smart EFIs (rejected); 

ï Option 3 - 559 smart EFIs and 916 basic units (adopted); and 

ï Option 4 - UR DD - 380 units (rejected). 

The CBA includes assumptions about the benefits that may be derived from the installation of EFIs with remote 

indication, which are made up of avoided costs associated with CB operation and average labour cost savings 

associated with repair of cable faults. The GHD analysis has not interrogated these stated benefits in detail. 

However, the analysis appears to have been applied consistently for the four options considered and Figure 4 

presents the cumulative NPV of each of the four options, taken from NIE Networksô analysis.  

 

Figure 4 D13o ï cumulative NPV of options presented by NIE Networks in its CBA 

It can be seen that, based on the modelled costs and benefits, none of the options achieve a positive cumulative 

NPV until 2042. As presented, the CBA appears to support the approach to minimise up front costs by adopting 

basic EFIs. However, GHD acknowledges that smart EFIs installed in strategic locations are expected to provide 

benefits (including óreduction in post-fault maintenance and engineering labour timeé to achieve efficiency 

savings against indirect costs from these activitiesô). 
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The difference between the cumulative NPV for option 3 proposed by NIE Networks (purple line) and that 

corresponding to the DD recommended allowance (blue line) is small, based on the current modelling 

assumptions. Based on our review, and acknowledging the uncertainty in the modelling assumptions for the 

benefits, GHD considers that the reduced allowance of 380 units (to be installed in strategic locations) represents 

a reasonable volume to derive long term benefits. 

4.4.2 D14 - Primary Transformers 

4.4.2.1 D14g - Transformer refurbishment (transformer coolers) 

Annex 4.6 identifies 12 transformers aged between 55 and 61 years (at the start of RP7), which are proposed for 

cooler replacement. The supplementary sheet indicates that the transformer condition is judged based on a 

combination of óMain Tank Conditionô, óCoolers/Radiator Conditionô, óBushing Conditionô. However, the file does not 

show any scoring applied to these sites for these sub-criteria, and simply presents an overall óTx conditionô score 

of 1 (good) for all 12 transformers.  

Annex 4.8 provides eight unlabelled photographs of degraded coolers. These appear to be photographs of 4-5 

distinct coolers. As such, given that the information provided does not sufficiently demonstrate the need for 

intervention on 12 specific transformers, it is recommended to reduce the allowance to a volume of five. 

4.4.2.2 D14h - Cooler controls replacement  

Annex 4.6 identifies 12 transformers aged between 51 and 61 years (at the start of RP7), which are proposed for 

cooler control replacement, of which eight are also proposed to have their cooler replaced (D14g). The 

supplementary sheet indicates that the transformer condition is judged based on a combination of óMain Tank 

Conditionô, óCoolers/Radiator Conditionô, óBushing Conditionô. However, the file does not show any scoring applied 

to these sites for these sub-criteria, and simply presents an overall óTx conditionô score of 1 (good) for all 10 of the 

12 transformers for which cooler control replacement is proposed, and 4 (average) condition for the remaining two 

transformers proposed for intervention.  

Annex 4.8 provides eight unlabelled photographs of four distinct cooler control kiosks in a state of disrepair. 

Hence, GHD recommends that the allowed volume be increased to four units on the basis of the photographs 

provided. 

4.4.2.3 D14i - Sump Pumps 

NIE Networks has reformulated its proposal, following a pragmatic approach applied to replace pumps associated 

with distribution and transmission transformers.  

Based on the information provided, and acknowledging that the works to replace sump pumps are limited in 

complexity and do not necessitate outages, GHD recommends that the revised volume of 186 be allowed. 

4.4.2.4 D14l - 33/11kV Tx Oil Regeneration 

Following review of the updated Annex 4.6 spreadsheet information, the logic to determine the óOverall Oil Resultô 

from the individual óOil Result - Ff/Mositureô, óOil Result - Acidicity/Breakdownô, óOil Result - Co2ô fields for each 

transformer was queried. Based on the query response it is understood that the óOverall Oil Resultô is intended to 

be calculated as the sum of scores of the individual fields, and that each of these criteria is ómarked as either poor, 

which equated to 3 points, average which equated to 2 points or good, which equated to 1 pointô. However, the 

above rules appear to be manually applied in the spreadsheet rather than using a consistent formula. 

Table 15 presents GHDôs updated recommendations following review of the updated information submitted by NIE 

Networks. 

Table 15 D14l ï updated recommendations 

NIE Networks narrative GHD updated recommendation 

15 were rated as having a ñPoorò overall oil score Recommended to approve regeneration of oil for all 15 
transformers 
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NIE Networks narrative GHD updated recommendation 

11 have been identified as having óAverageô overall oil 
scores 

Recommended to approve regeneration of oil for all 11 
transformers (noting that 6 of these have scores of óaverageô 
or better for all three sub-criteria, but that these are selected 
based on correct application of the scoring criteria) 

8 received óInconclusiveô overall oil scores and require re-
testing but NIE Networks anticipates that they are likely to 
receive a score of ñaverageò or ñpoorò 

Recommended to approve regeneration of oil for five of 
these transformers, to reflect the uncertainty of the need for 
regeneration following re-sampling 

6 had óGoodô overall oil scores. These have nonetheless 
been selected on the basis that they are located at the same 
site as another transformer which requires oil regeneration 
and NIE Networks considers that there would be synergies 
in carrying out the work at the same time. In particular, there 
is at least two daysô work saved by only having to setup and 
dismantle the equipment for the oil regeneration once (as 
the generators at the site are usually located nearby each 
other). 

Recommended not to approve regeneration of oil for these 
transformers, for which the condition score is good for the 
overall oil result and for all three sub-criteria 

Total: 40 proposed for oil regeneration Total: 31 recommended to be allowed for oil regeneration 

 

4.5 GHD FD recommendation 
Based on the above sections, the recommended RP7 FD allowances and volumes for each sub-programme are 

presented in Table 16. 

Table 16 Distribution plant ï Primary plant recommendations summary 

 Requested by NIE 
Networks 

Recommended by 
GHD (DD) 

Recommended by 
GHD (FD) 

Sub-programme ID RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

D13 - Primary Plant 29,903  27,211  29,223  

D13a - Replace indoor switchgear (33kV) 3,745 24 3,508 24 3,508 24 

D13b - Replace outdoor switchgear - circuit 
breaker (33kV) 

4,553 67 4,531 67 4,531 67 

D13c - Replace outdoor switchgear - 
complete mesh (with indoor switchboard) 

1,925 11 1,783 11 1,783 11 

D13d - Replace outdoor switchgear - mesh 
equipment (33kV) 

715 6 715 6 715 5.5 

D13e - Replace primary switchgear (33kV, 
11kV & 6.6kV) 

3,422 55 3,407 55 3,407 55 

D13i - Civil works to primary substations 3,323 - 3,323 - 3,323 - 

D13j - Primary substation lease renewal 4,301 34 2,783 22 4,301 34 

D13k - Replace primary switchgear (11kV & 
6.6kV) retro-fit 

2,159 93 2,159 93 2,159 93 

D13l - Refurbish primary S/S DC system 597 44 597 44 597 44 

D13m - Rewire primary S/S (inc. AC 
services panel) 

822 45 493 27 822 45 

D13n - Plant painting (primary) 497 150 249 75 415 125 

D13o - Replace earth fault indicator 565 559 384 380 384 380 

D13r - 11kV Reyrolle Hadrian SMW 
Refurbishment 

431 22 431 22 431 22 
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 Requested by NIE 
Networks 

Recommended by 
GHD (DD) 

Recommended by 
GHD (FD) 

Sub-programme ID RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

D13s - YMV2 Reyrolle Refurbishment 2,348 120 2,348 120 2,348 120 

D13u - Asbestos Management  250 - 250 - 250 - 

D13v - Primary physical security 250 - 250 - 250 - 

D14 - Primary Transformers 16,088  14,136  15,476  

D14b - Replace 33/11kV Transformer (upto 
12.5MVA) 

729 2 729 2 729 2 

D14c - Replace 33/11kV or 33/6.6kV 
Transformer (upto 18.75MVA) 

10,989 30 10,989 30 10,989 30 

D14g - Transformer refurbishment 413 12 - - 172 5 

D14h - Cooler controls replacement  25 12 - - 8 4 

D14i - Sump Pumps 1,148 184 574 92 1,160 186 

D14j - Transformer Noise Enclosures 1,679 8 1,480 8 1,480 8 

D14k - Noise Surveys 365 170 365 170 365 170 

D14l - 33/11kV Tx Oil Regeneration 740 40 - - 574 31 

Total 45,991  41,347  44,700  

 

  



 

GHD | Utility Regulator for Northern Ireland | 12609497 | Final FD Report 37 

 

5. Review of RP7 capex requirements - WP1: 
Distribution plant ï Secondary plant 

This section relates to works carried out at NIE Networksô secondary substations and broadly consists of the 

replacement or refurbishment of secondary substation assets, including HV & LV switchgear, 11 kV/LV (& 

6.6 kV/LV) transformers and combinations of these items as part of complete substation replacement works. 

5.1 RP7 requested allowance 
NIE Networksô proposed investment for the RP7 period is itemised below in Table 17 for each of the sub-work 

programmes included within programme D15. The table shows comparison of costs and volumes over the RP6 

period relative to the RP7 period.  

5.1.1 RP7 Costs and volumes 

Table 17 Secondary plant - NIE Networks investment proposal for RP7 

  RP6 allowance RP6 outturn16 RP7 proposed 

Sub-programme ID EJP ref Costs £k Volumes Costs £k Volumes Costs £k Volumes 

D15a - Replace RMU EJP 1.401 928  1,384 140 2,152 200 

D15b - Replace complete S/S EJP 1.401 16,813  18,491 420 18,122 288 

D15c - Replace complete S/S and 
temporary S/S works 

EJP 1.401 2,949  2,816 50 2,638 37 

D15d - Secondary Switchboard 
Replacement 

EJP 1.405 3,878  2,448 100 1,805 50 

D15e - Replace OH fed GMT EJP 1.406 1,871  3,257 74 3,199 50 

D15f - Replace H pole S/S EJP 1.407 1,119  1,304 86 1,068 49 

D15g - H pole: TX change only EJP 1.407 67  34 12 365 45 

D15h - H pole: replace LV cabinet EJP 1.407 275  262 50 248 44 

D15k - Replace sectionalisers EJP 1.404 794  1,020 110 1,468 139 

D15l - Replace mini pillars EJP 1.402 4,113  5,385 1,216 5,971 1,545 

D15m - Refurbish LV plant EJP 1.408 3,826  2,092 24,466 1,580 21,323 

D15n - Replace LV wall mounted 
fuse board 

EJP 1.409 771  725 38 464 21 

D15o17 - Secondary substation 
ancillary works 

EJP 1.806 2,345  2,197 - 1,512  

D15q - Replace UDB EJP 1.403   - - 828 114 

D15t - RMU substation - mini kiosk EJP 1.410 2,847  2,125 50 3,567 56 

D15x - Secondary substation 
legalities 

EJP 1.807     1,959  

D15y - Replace LV Cabinet (GM 
Substation) 

EJP 1.409     651 40 

D15z - RMU substation - mini 
kiosk and temp 

EJP 1.410     1,212 17 

 
16 The costs and volumes for the RP6 period are based on outturn costs to end of March 2023 plus forecast costs up to end March 2025 
17 In RP6 - sub work programme D15o was also used for allocating of costs relating to Secondary substation legalities. However, for RP7, NIE 
Networks has established a new sub work programme (and associated ref no - see category D15x in the table). NIE Networks advised (in EJP 
1.807) that approx. £600k had been used by legalities with the remainder used for secondary civil works. 
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  RP6 allowance RP6 outturn16 RP7 proposed 

Sub-programme ID EJP ref Costs £k Volumes Costs £k Volumes Costs £k Volumes 

D15aa - Fit UDB Blanket EJP 1.403     43 200 

D15ac - Secondary substations 
physical 

EJP 1.805     4,227  

Total  42,595  43,540 26,812 53,080 24,218 

The following initial observations are made in relation to the NIE Networks RP7 investment plan associated with 

secondary substation plant. 

ï RP7 capex of £53.1m is 22% higher than outturn / forecast RP6 capex of £43.5m 

ï Noting the differing price control periods (RP6+Ext = 7.5 years; RP7 = 6 years), the normalised difference in 

RP7 costs relative to RP6 costs for these sub work programmes is an increase of 52% 

ï There are 6 sub-programmes for which there was either no investment in RP6 or the works were carried out 

within the scope of a different sub-programme. These total approximately £8.9m in RP7 with the most 

significant sub-programmes being substation legalities (lease renewals), substation physical security works 

and replacement of RMU mini-kiosk substations (including temp works). 

ï It is evident that in many cases, the capex relates to ongoing replacement programmes implemented in RP6 

and in some cases, RP5 also. 

ï More than 53% of the proposed RP7 capex relates to distribution substation replacement (items 15a, 15b, 

15c) and mini-pillar replacements (item D15l). 

5.1.2 Rationale for investment 

This programme of investment has been included in the RP7 submission to provide funding for NIE Networks to 

replace (or in some cases, refurbish) ageing secondary distribution assets on its network. NIE Networks has 

provided documents (EJPs, as referenced above in Table 17) for each of the sub-programmes, describing the 

assets and providing brief details of the condition and performance of the equipment, in support of the needs case 

for investment. 

The proposed strategy for investment in RP7, as stated by NIE Networks, is summarised in Table 18 below for 

each of the sub-programmes. 

Table 18 Distribution Secondary Plant ï Investment Strategy 

Asset Category (Sub-
Programme) 

EJP 
Reference 

Investment Strategy 

D15a - Replace RMU EJP 1.401 ï Age and condition of the equipment ï several RMUs are subject to 
operational restriction and / or type defects, including loss of SF6 gas 
(insulating medium). Outdoor equipment is more susceptible to failure 
due to corrosion and moisture ingress. 

ï Need also based on greater risk of injury to staff, contractors and the 
public. 

ï Cannot be equipped for remote operation ï must be operated locally. 

ï Approximately 24% of equipment is more than 40 years old of which 
the majority are over 50 years old. 

D15b - Replace complete S/S 

D15c - Replace complete S/S 
and temporary S/S works 

D15d - Secondary Switchboard 
Replacement 

EJP 1.405 ï Asset condition assessments have identified age and condition related 
deterioration and defects. 

ï Increased maintenance burden and lack of spare parts from the 
original equipment manufacturers. 

ï Increased risk to operators due to ongoing deterioration of equipment. 

ï Continuation of the rolling programme from previous regulatory 
periods. 
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Asset Category (Sub-
Programme) 

EJP 
Reference 

Investment Strategy 

D15e - Replace OH fed GMT EJP 1.406 ï Transformers subject to corrosion, moisture ingress and oil leaks. 
These leaks result in reduced margins of insulation leading to 
increased risk of failure. 

ï Operational restrictions in place relating to compound filled LV units. 

ï Wood pole and associated equipment (including steel work and LV 
kiosk) is in poor condition and in some cases does not comply with 
current standards. 

ï Third-party encroachments have increased during RP6. 

D15f - Replace H pole S/S EJP 1.407 ï General deterioration of main components associated with the 
substation. 

ï Wooden LV kiosks susceptible to acute decay. 

ï Structures located in public areas ï posing a greater risk to the public. 

ï Condition-based assessment has identified range of interventions, 
including full station replacement or targeted replacement of specific 
assets. 

D15g - H pole: TX change only 

D15h - H pole: replace LV 
cabinet 

D15k - Replace sectionalisers EJP 1.404 ï Asset obsolescence - oil-filled units more than 50 years old. Operating 
mechanisms are worn, no replacement spares and no longer 
supported by manufacture. 

ï Type defect on SF6 filled units associated with the main tank of the 
unit resulted in the loss of SF6 gas. 

D15l - Replace mini pillars 

 

EJP 1.402 ï Pillars generally located in open public areas, often adjacent to 
customerôs premises and are subject to age-related deterioration of 
pillar walls and doors. 

ï Susceptible to third party interference. 

ï Safety risk due to possible exposure of public to live equipment and 
possible failure of plant resulting in explosion and risk to the safety of 
operational staff. 

ï Type defect causing significant early corrosion of the exterior 
metalwork of the mini pillars, resulting in holes forming, presenting 
additional safety risk. 

D15o - Secondary substation 
ancillary works 

EJP 1.806 ï Continuation of a current RP6 programme, which has been used to 
repair brick buildings and roofs, address subsidence, undertake kiosk 
repairs due to corrosion, rectify third party damage and resolve 
ESQCR compliance defects associated with climbing aids.  

ï Throughout RP6 the enhanced defect information gathered has 
highlighted that the pace of repair must increase to keep up with the 
deterioration rate of these assets. 

ï The distribution civil works programme includes only those activities 
on site that are not directly driven by the plant asset replacement; 
instead, these activities improve the surrounding civil assets that have 
a significant impact on the life of the electrical plant asset. 

D15t - RMU substation - mini 
kiosk  

EJP 1.410 ï Continuation of a current RP6 programme.  

ï Inspection data continues to identify transformer oil leaks, leaking 
compound defects, corrosion type defects with both the transformer, 
Ring Main Units and LV cabinets, degradation of insulation associated 
with the HV and LV cables, and enclosure defects. 

ï Kiosks have exposed LV connections and busbars installed inside the 
kiosk shell, raising the risk of injury from third party interference. 

D15z - RMU substation - mini 
kiosk and temp 
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Asset Category (Sub-
Programme) 

EJP 
Reference 

Investment Strategy 

D15x - Secondary substation 
legalities 

EJP 1.807 ï The primary investment driver is to ensure that there is sufficient 
protection of land rights (i.e., long term security of tenure) before 
committing to investment in a new substation. 

ï The majority of substation sites are secured by lease agreement (with 
a right of way for access and easements for underground cables). 
These lease agreements vary in terms of timescale, but the majority 
are 42, 99 or 999 years. 

ï Following a review of lease terms in 1999, it was decided to agree all 
new and renewed leases for a minimum term of 99 years on standard 
lease terms. Many of the leases that were for 42 years have expired or 
are due to expire within the next 17 years. 

ï The strategy for RP7 is the same as RP6. Where a new substation is 
required or where it is intended to make a significant investment in the 
network, a freehold or long leasehold (at least 99 years) interest in the 
land will be sought. If a current site lease is nearing expiry (less than 5 
years remaining the on the lease) NIE Networks will seek to renew the 
lease before investing in the site. 

D15n - Replace LV wall 
mounted fuse board 

EJP 1.409 ï LV Plant work programme for RP7 focuses on the replacement of fuse 
boards and cabinets that are in poor condition, to comply with 
legislation and resolve known condition and operational issues. 

ï Spares for the existing equipment are now obsolete,  

ï Due to the lack of spares, and their unknown fault level ratings, 
extensions to existing boards for new system feeds is not possible nor 
recommended. 

D15y - Replace LV Cabinet (GM 
Substation) 

D15ac - Secondary substations 
physical 

EJP 1.805 ï Security of substations must meet the requirements of the Electricity 
Safety, Quality and Continuity Regulations (NI) 2012, National 
Protective Security Authority (NPSA) guidance1 and provide a safe 
place of work in accordance with the Health and Safety at Work (NI) 
Order 1978. 

ï A review of current security arrangements in consideration of the 
above legislation and guidance has been completed at substations 
constructed in the 1960s up to the 1980s. This has highlighted a 
number of issues that require resolution. 

ï New programme is proposed for RP7 period. - based on the need to 
commence necessary works to improve existing physical security 
arrangements at specific Transmission, Primary and Secondary sites. 
The planned upgrades will resolve a wide range of site physical 
security issues and ensure legislation compliance primarily at the sites 
being visited during the regulatory period to complete other works e.g. 
switchgear, transformer and ancillary equipment replacement. 
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5.2 GHD DD analysis 

5.2.1 Run Rate comparison 

The volume of asset replacement / refurbishment works proposed by NIE Networks during the RP7 period for each 

of the sub-programmes is presented above in Table 17. We have reviewed the proposed RP7 run rates and 

compared them against the NIE RP6 forecast outturn run rates. To facilitate a more meaningful comparison, the 

assessment has been carried out on an average annual basis over RP6 period (7.5 years) and RP7 (6 years), with 

the details summarised below in Table 19; asset categories that were not included in RP6 have been excluded 

from the table. 

Table 19 Comparison of RP7 v RP6 (annualised) Run Rates 

Sub-programme ID 
RP6 Average 

Annual Run Rate 

RP7 
Average Annual 

Run Rate 

Difference in 
Run Rate (RP6 v 

RP7) (%) 

D15a - Replace RMU 18.7 33.3 78.6% 

D15b - Replace complete S/S 56.0 48.0 -14.3% 

D15c - Replace complete S/S and temporary S/S works 6.7 6.2 -7.5% 

D15d - Secondary Switchboard Replacement 13.3 8.3 -37.5% 

D15e - Replace OH fed GMT 9.9 8.3 -15.5% 

D15f - Replace H pole S/S 11.5 8.2 -28.8% 

D15g - H pole: TX change only 1.6 7.5 368.8% 

D15h - H pole: replace LV cabinet 6.7 7.3 10.0% 

D15k - Replace sectionalisers 14.7 23.2 58.0% 

D15l - Replace mini pillars 162.1 257.5 58.8% 

D15m - Refurbish LV plant 3,262.1 3,553.8 8.9% 

D15n - Replace LV wall mounted fuse board 5.1 3.5 -30.9% 

D15t - RMU substation - mini kiosk 6.7 9.3 40.0% 

Following our assessment of run-rates, we make the following observations: 

ï Significant increases in run-rates are observed for a small number of asset categories, specifically RMU 

replacement, H-pole transformer replacement, mini-pillar replacement and sectionaliser replacement.  

ï Similarly we observe there are a number of asset categories where NIE Networks is proposing large % 

reductions in replacement volumes in RP7; although actual volume reductions are relatively small. This 

applies to secondary substation switchgear replacement, full H-pole replacement and the replacement of 

ground-mounted substations supplied from OHL 

ï Work programmes on these asset categories have been in place over multiple review periods with volumes 

driven by NIE Networksô condition assessment models. 

The following sections provides comments on our analysis of NIE Networksô proposed replacement / refurbishment 

volumes. 

5.2.2 Condition assessment analysis 

The detailed condition assessment spreadsheets used by NIE Networks to determine asset volumes for 

replacement were provided for the following asset categories: 

ï 11 kV and 6.6 kV Ground Mounted Secondary Substations (asset categories D15a, b, c). 

ï 11 kV and 6.6 kV Secondary Switchboard Replacement (D15d). 

ï 11 kV and 6.6 kV Overhead Fed Ground Mounted Secondary Substations (asset category D15e). 

ï 11 kV and 6.6 kV Sectionalisers (asset category D15k). 



 

GHD | Utility Regulator for Northern Ireland | 12609497 | Final FD Report 42 

 

ï Mini Pillars replacement / recovery (asset category D15l). 

ï 11 kV and 6.6 kV Ground Mounted Secondar Mini-Kiosk Substations (asset category D15t, z). 

The key findings from the review of the condition assessment files submitted by NIE Networks for review are 

shown in Table 20 to Table 25. It should be noted that these have been inferred from the workings presented in 

the condition-assessment spreadsheet files rather than any supporting narrative explanation provided by NIE 

Networks. 

Table 20 11 kV and 6.6 kV Ground Mounted Secondary Substations (D15a, b, c) - condition assessment summary 

Element Description 

Condition points 
considered 

For full substation replacements: 

ï RMU type (made up of sub-scores based on equipment type, gas leaks, availability of spares, and 
operational restrictions, but these sub-scores are the same depending on the RMU type). 

ï Substation building / enclosure type.  

ï RMU location. 

ï RMU age. 

ï LV cabinet type (wood or steel). 

For RMU only replacements: 

ï RMU type. 

ï RMU location. 

Principal 
replacement 
driver(s) 

For complete substation replacements, the principal driver is RMU type, as the 5 sub-scores that are 
based on RMU type all contribute to the total overall condition score and no weighting is applied across 
the scores. No transformer condition assessment has been used to determine which substations to 
replace. 

For RMU only replacements, the principal drivers are RMU type and proximity to the coast ï it is 
unclear why proximity to coast was used as a primary driver as the replacements are driven by a type 
issue rather than a corrosion one, and only 6 of these types of RMUs were indicated as being 
outdoors. 

Volume / 
characteristics 
of proposed 
interventions 

288 complete substation replacements have been proposed in RP7 under expenditure categories 15b 
and 37 under D15c, 325 in total were identified in the condition assessment but it is not clear which of 
those 325 also include temporary works. The 325 number includes all substations, bar 1, which had an 
overall score of 18 or higher and 14 substations that scored 15, 16, or 17. It is unclear from the 
assessment why certain sites were selected for replacement over others with the same total scores of 
17, nor did there appear to be a cut-off point in terms of scoring to identify which sites to propose for 
replacement.  

A subset of sites were assessed for RMU only replacements, this subset consisted of RMUs which 
were subject to a type defect. There were 651 RMUs in the subset of data, however it is noted that 
there were 1,251 RMUs of these types included in the complete substation dataset ï it is unclear why 
the assessed data did not appear to include all RMUs associated with the type defects. 200 RMU 
replacements were proposed, all scoring 4 or 5 in terms of proximity to coast. 

The figure below shows a summary of the planned volumes for complete substation replacement in RP7 and those that 
would not be subject to any intervention. The x-axis shows the total score, the total scores ranged from 9 to 23, but only 
those with a score of 15 or higher are shown in the figure below. The RP7 intervention proposed covers replacement of 
5.5% of the total population of 11 kV & 6.6 kV ground-mounted secondary substations.  
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Element Description 

 

The figure below displays the breakdown of RMU only replacements proposed in RP7 against those with no planned 
intervention. It can be seen that those with higher total scores (which was made up only of the score attributed to 
ñdistance to coastò) have been identified for replacement ahead of others. In total, NIE Networks propose to replace 
approximately 33% of the total population of RMUs with the type defects in RP7 (however as noted previously the total 
population of RMUs with type defects is unclear based on the information that has been provided). 

 

It was noted that there were 9 substations with the G.E.C. SATURN RT 11KV SF6 type RMU that had been included in 
both the D15a and D15b plans for intervention, indicating that they had been double counted in the volumes.  

Characteristics 
of assets 
excluded from 
intervention 

ï Based on the data provided there does not appear to a strict rule defining which assets to include / 
exclude from the assessment, other that generally those with higher total scores or distance to 
coast scores were prioritised. 

ï Of the RMUs with the type defects, 9 had been identified for a full substation replacement, and 200 
for RMU replacement only (however that count of 200 also included the 9 sites from the full 
substation replacement and appear to have been double counted). 

ï The Network Investment Report proposed 288 substations for replacement (D15b), and 37 
substations for replacement with temporary works (D15c), however the condition data provides no 
indication on the split between those that require temporary works and those that do not. 
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Element Description 

Conclusion Based on review of the condition assessment model, the stated volumes for RP7 interventions in the 
D15a, b ,c expenditure category are overstated. 

We recommend the following volumes for the asset categories: 

ï D15a = 200, 9 sites were also counted in the D15b, c condition sheet, however they only had a 
total score of 17 so it is recommended that only the RMU is replaced at those locations rather than 
the complete substation. 

ï D15b = 275, as it was unclear why certain substations which scored 17 or less were identified for 
replacement when others were excluded. In total 312 substations scored 18 or over and it is 
assumed that the 37 listed as needing temporary works are included in this 312. 

ï D15c = 37 as it seems reasonable that 13% of substations identified for replacement would also 
need temporary works and the run rate is similar to that in the RP6 period. 
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Table 21 11 kV and 6.6 kV Secondary Switchboard Replacement (D15d) - condition assessment summary 

Element Description 

Condition points 
considered 

ï Circuit breaker type. 

ï Age. 

ï Number of customers connected. 

Principal 
replacement 
driver(s) 

The scores for the condition points listed above were added together (unweighted) to give a 
combined overall score for each panel, and these were then averaged per site. Each site was also 
identified with a suitability score, which indicated whether or not the site needed replacement with a 
primary/ secondary switchboard or standard RMU, or if it could be replaced under asset categories 
D15b&c. It is unclear how the suitability scores are assigned, as it is not consistent based on 
switchgear type, so is assumed to be site specific. 

Is it noted that the condition points used in the condition assessment sheet are different to those 
described in the EJP which were based on duty; location/environment; age; design; spares / 
obsolescence. 

Volume / 
characteristics of 
proposed 
interventions 

In total 11 sites, with a sum of 50 secondary panels, are proposed for replacement under expenditure 
category D15d. 

The EJPs indicate that the replacement solution is site specific, as outlined below: 

ï 3 sites (13 panels) being replaced with new secondary switchboards. 

ï 1 site (9 panels) being replaced with a new primary switchboard. 

ï 7 sites (28 panels) being replaced with RMUs. 

The figure below shows a summary of the planned volumes for intervention in RP7 and RP8 and volumes of secondary 
panels that have not been subject to any interventions in RP6 or are proposed for intervention in RP7 or RP8. The x-axis 
shows the average panel score for the sites, these scores ranged from 3 to 17. Sites with scores of 12 or higher have been 
identified for intervention in RP7 or RP8. 

 

Characteristics of 
assets excluded 
from intervention 

ï 67 panels have been identified for intervention in RP8, all but one of these sites (4 panels) is 
planned for retrofit of the existing Reyrolle LMT panels. 

ï No Reyrolle LMT panels are proposed for replacement/retrofit in RP7. 

ï No intervention is proposed for sites with scores or 8 or lower. 

ï No sites where the oldest panel is less than 50 years old are proposed for intervention in RP7. 

Conclusion Following our detailed assessment of the condition assessment model, its proposed outputs and 
comparison with historic run-rates, we conclude that the stated volumes for RP7 interventions in the 
D15d expenditure category are reasonable and recommend their inclusion within the RP7 
programme. 
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Table 22 6.6 kV and 11 kV Overhead Fed Ground Mounted Secondary Substations (D15e) - condition assessment summary 

Element Description 

Condition points 
considered 

ï Number of customers connected. 

ï Substation building / enclosure type.  

ï Transformer age. 

ï LV cabinet type (wood or steel). 

ï Number of defects experienced. 

ï Transformer condition defects. 

ï Civil defects. 

ï Pole condition. 

Principal 
replacement 
driver(s) 

The scores for the condition points listed above were added together to give a combined overall 
score, and the sites with the highest overall scores were selected for replacement. No weighting is 
applied to the condition point scores, however 78% of the assets identified for replacement did score 
highly on substation defects, indicating that this may be a higher priority condition point compared to 
others. 

Volume / 
characteristics of 
proposed 
interventions 

50 overhead fed ground mounted substations (all with poor overall condition scores) are proposed for 
replacement under expenditure category D15e. 

The figure below shows a summary of the planned volumes for intervention in RP7 and volumes of substations that have not 
been subject to any interventions in RP6 or proposed for RP7. The x-axis shows overall substation score, these scores 
ranged from 8 to 20. 

 

Characteristics of 
assets excluded 
from intervention 

ï 14 substations with an overall score of 17 are not included in the proposed interventions. 

ï Substations with an overall score of 16 or lower are not included in the proposed interventions. 

Conclusion Following our detailed assessment of the condition assessment model, we conclude that the stated 
volumes for RP7 interventions in the D15e expenditure category are reasonable and recommend 
their inclusion within the RP7 programme. 
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Table 23 11 kV and 6.6 kV Sectionalisers (D15k) - condition assessment summary 

Element Description 

Condition points 
considered 

ï Number of customers connected. 

ï Switchgear type. 

ï On rogue circuit list. 

ï Insulation medium. 

Principal 
replacement 
driver(s) 

The scores for the condition points listed above were added together to give a combined overall 
score, and the sites with the highest overall scores were selected for replacement. No weighting is 
applied to the condition point scores, although it was evident that the scores for switchgear type 
and customer numbers scored highly. 

Volume / 
characteristics of 
proposed 
interventions 

139 pole mounted sectionalisers are proposed for replacement under expenditure category D15k. 

This includes the replacement of 24 oil-filled units that are now more than 50 years old and are 
obsolete. 

A further 115 SF6 units are included - these have a known type defect in the main tank resulting in 
loss of SF6 gas. 

The figure below shows a summary of the planned volumes for intervention in RP7 and asset quantities that NIE 
Networks has previously identified for RP6 intervention plus those targeted for price control periods beyond RP7. The x-
axis shows overall asset score. The graph only shows 305 assets scoring 6 and above. There are a further 150 assets 
with lower scores, not included in graphical analysis below. 

 

Characteristics of 
assets excluded 
from intervention 

ï 68 sectionalisers with an overall score of 9-10 identified for intervention in RP8. 

ï 68 sectionalisers with an overall score in the range 6-9 identified for intervention in RP9. 

ï 150 sectionalisers with an overall score less than 6 are not included in any future planned 
interventions. 

Conclusion Following our detailed review, we recommend that the stated volumes for RP7 interventions in the 
D15k expenditure category are included within the RP7 DD allowance. 

 

  

34

50

25
27

3

22

46

2

10

25

31

0

10

20

30

40

50

60

6 7 8 9 10 11 12 13 14 15 16 17 18

RP6+

RP7

RP8

RP9



 

GHD | Utility Regulator for Northern Ireland | 12609497 | Final FD Report 48 

 

Table 24 LV mini pillar replacements (D15l) - condition assessment summary 

Element Description 

Condition points 
considered 

ï Age. 

ï Corrosion index. 

ï External / internal condition. 

ï Compound leaks. 

ï Signs of heating. 

ï Phase barriers present. 

ï Operational adequacy. 

ï Targeted asset. 

Principal 
replacement 
driver(s) 

The scores for the condition points listed above are weighted and added together to give an 
overall score for each mini pillar. The highest weighting (45%) is applied to whether the pillar 
is a targeted asset (e.g. the doors are fitted with only a single locking point). 

Volume / 
characteristics of 
proposed 
interventions 

1,545 mini pillars are proposed for replacement under expenditure category D15l. 

The condition model does not readily identify the specific mini pillars included for intervention 
within RP6. It is assumed that the highest scoring units will be prioritised. It is not evident 
what threshold is applied above which pillars are targeted for intervention in RP7 and those 
which are not. 

Given the priority on targeted assets, there are 1,232 mini pillars identified with only a single 
locking point. All of these have a minimum condition score of 81 and we assume are included 
within RP7 volumes.  

Similarly, there are 687 pillars identified with type defect on the exterior metalwork and NIE 
Networks is proposing to replace almost 50% of these during RP7. Combined these targeted 
interventions total 1,545. 

The figure below shows a summary of the scoring range and volumes of pillars within each band of scoring. The x-
axis shows overall asset score. In total there are 12,662 mini pillars itemised within their model and NIE Networks is 
proposing to replace 1,545 - equivalent to 2% of the population each year.  

 

Characteristics of 
assets excluded 
from intervention 

ï The data provided infers that a proportion of mini pillars with a condition score of 76 and 
below are excluded from the RP7 plans - representing approx. 88% of the asset 
population  

Conclusion Following our detailed review, we recommend that the stated volumes for RP7 interventions 
in the D15l expenditure category are included within the RP7 DD allowance. 
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Table 25 RMU substation mini-kiosks including temporary works (D15t and D15z) - condition assessment summary 

Element Description 

Condition points 
considered 

ï RMU type (made up of sub-scores based on equipment type, gas leaks, availability of spares, 
and operational restrictions, but these sub-scores are the same depending on the RMU type). 

ï Substation type (modern or not). 

ï Age. 

Principal 
replacement 
driver(s) 

The scores for the condition points listed above were added together to give a combined overall 
score, and the sites with the highest overall scores were selected for replacement. No weighting 
is applied to the condition point scores, though it was evident that the age scores were high on 
the assets identified for replacement, with all 73 assets proposed for replacement in RP7 being 
between 40 and 60 years old. 

Volume / 
characteristics of 
proposed 
interventions 

73 mini-kiosks are proposed for replacement under expenditure category D15t & D15z. 

No information is provided in the condition assessment data to indicate which mini-kiosks require 
temporary works. 

All of the proposed mini-kiosk replacements are of G.E.C. T3GF3 11KV RMU or LUCY FRMU 
MK2 11KV RMU types which are subject to corrosion type defects. 

The figure below shows a summary of the planned volumes for intervention in RP7 and asset quantities that NIE 
Networks has previously identified for RP6 intervention plus those targeted for RP7 and RP8. The x-axis shows overall 
asset score. 

 

Characteristics of 
assets excluded 
from intervention 

ï 53 mini-kiosks with an overall score in the range 15 to 18 identified for intervention in RP8 

ï 32 mini-kiosks with an overall score less than 13 are not included in any future planned 
interventions at present 

Conclusion Following our detailed review, we recommend that the stated volumes for RP7 interventions in 
the D15t and D15z expenditure category are included within the RP7 DD allowance. 

In order to further verify the proposed RP7 replacement volumes, we also carried out a review of NIE Networksô 

replacement volumes from each of their modelling scenarios (described previously in Section 2.1.4). Due to the 

sub-programme structure of NIE Networksô Investment Plan, it is not possible to directly model replacement 

volumes for all asset types using all three methodologies. Where this is possible, either directly or indirectly (e.g. 

11 kV ground-mounted switchgear), we have included the asset type within our further review and Figure 5 below 

shows the max-min range of the model outputs, in terms of RP7 for each of the three methodologies, with the NIE 

Networks condition based model output also represented. It is evident that, with the exception of the pole mounted 

11 kV switchgear and ground mounted switchgear, the proposed replacement volumes are within range or the 

lowest of the model outputs. 
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For the 11 kV pole mounted CB replacement volumes (Sectionaliser replacement), the recommended RP7 

volumes are based on intervention required to address an identified type defect with the SF6 units resulting in loss 

of SF6 gas. 

For the 11 kV ground-mounted switch replacement volumes, the replacement volumes are included within the 

work programme for complete substation replacement. The prioritisation of these replacement works is based on 

detailed condition-based assessment for the NIE Networks distribution substation portfolio, which the age-based 

survivor model would not factor into the calculation of replacement volumes. We remain satisfied that the 

replacement volumes for these asset categories are reasonable for RP7. 

Figure 5 Comparison of Model Outputs - 11 kV & LV Asset Replacement Volumes 

 

In addition to the above assessment, we also reviewed NIE Networksô investment proposal relating to a further 

number of investment categories. Our comments following the review are presented in the sub-sections below. 

5.2.2.1 D15q & D15aa ï Underground Distribution Box Replacement / Recovery 

In RP6 NIE Networks replaced around 10% of the total population of mini pillars and underground distribution 

boxes (UDBs) combined. For RP7 NIE Networks has separated out the UDB replacements from mini pillars into its 

own asset category, but it is still considered a continuation of the RP6 programme. A bottom-up condition 

assessment was performed to determine the number of UBD replacements required, according to the EJP this 

was based on: 

ï Defects ï operational or deterioration (reflected in the number of successive inspections and refurbishments 

recorded in NIE Networksô Maximo system) 

ï Locational safety risk ï scored based on risk and probability 

This led to 114 UDBs being identified for replacement in RP7, which is 17.1% of the total population of UDBs. This 

volume was between the volumes proposed by the age-based Survivor modelling and the CNAIM modelling. 

In addition, a new asset category for installation of UDB protective blankets is proposed for RP7. NIE Networks is 

proposing to install 200 UDB protective blankets at locations which present the highest risk to members of the 

public. Some will be installed at sites where replacements are planned, but will be in place until such works are 

completed, and can then be re-implemented at other UDB locations. 
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Following our review, we recommend that the stated volumes for RP7 interventions in the D15q and D15aa 

expenditure category are included within the RP7 DD allowance. 

5.2.2.2 D15f & D15g & D15h ï 11kV and 6.6kV H-Pole Secondary Substations 

Intervention is proposed at 138 H-pole secondary substations in RP7, this is a continuation from an historic 

replacement programme. The RP7 proposed volume is an overall decrease from the RP6 volume, but represents 

a small increase in the annual run-rate for these asset categories.  

A condition assessment was used to identify the assets requiring intervention and the intervention solutions. No 

detailed condition assessment data was provided for analysis, however the EJP indicates that the condition criteria 

assessed included: 

ï Corrosion type. 

ï Operational safety restrictions. 

ï Pole decan and working at height risk. 

ï Location and encroachment. 

ï Age. 

ï Load growth. 

In addition, there are corrosion type defects associated with Astor transformers and Renley LV 4 way cabinets 

manufactured between 2000 and 2004, hence these assets were prioritised for replacement. 

The specific categories breakdown per asset category includes: 

ï 49 full H-pole replacements ï including 7 sites containing Astor transformers and 6 with Renley LV cabinets. 

Options to install ground-mounted substations at these sites was considered but deemed to be more 

expensive.  

ï 45 H-pole transformer replacements ï including the remaining 35 Astor transformers not counted in the 

category above. 

ï 44 H-pole LV cabinet replacements ï including the remaining 24 Renley LV cabinets with the type defect. 

Following our review, we recommend that the stated volumes for RP7 interventions in the D15f, D15g and D15h 

expenditure category are included within the RP7 DD allowance. 

5.2.2.3 D15m ï Refurbish LV Plant 

This asset category covers NIE Networksô inspection and refurbishment investment for LV plant items including 

mini-pillars and UDBs. This is a continuation of an inspection programme from RP6. 

NIE Networksô approach is to inspect all LV plant items at least once every 4 years. A condition assessment was 

performed which identified certain assets that would need more frequent inspection. In total 21,323 inspections are 

proposed for RP7, this is less than the RP6 volume, but a 10% increase in the annual run rate. This increase is 

due to a more targeted approach to inspections in RP7, with more inspections proposed for assets that had poor 

condition scores.  

Following our review, we recommend that the stated volumes for RP7 interventions in the D15m expenditure 

category are included within the RP7 DD allowance. 

5.2.2.4 D15n & D15y ï Distribution Substation LV Plant 

The wall mounted LV distribution boards proposed for replacement in RP7 are the last of this type on the NIE 

network. The LV boards are an open busbar design and present a safety risk to people entering the substation. 

Performing these works will result in the completion of the programme for this asset category. 

Similarly, the outdoor 8-way LV cabinets included in this asset category present a safety risk due to their open 

frame non-insulated design. In total 40 LV cabinet replacements are proposed, this includes all 19 of the remaining 

wooden cabinets, and 21 others that were identified based on a condition assessment which considered: 

ï Age. 
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ï Design. 

ï Duty. 

ï Spares. 

ï Location. 

NIE Networks did consider refurbishment options, but it is not possible for the LV boards due to the lack of 

replacement spare parts, nor for the LV cabinets due to the severe corrosion of the units. 

Following our review, we recommend that the stated volumes for RP7 interventions in the D15n and D15y 

expenditure category are included within the RP7 DD allowance. 

5.2.3 RP6 v RP7 unit cost analysis 

Table 26 presents details of the unit cost assessment that has been undertaken for distribution secondary plant 

based on actual costs up to the end of March 2023.  

Table 26 Distribution Secondary plant 18ï unit cost assessment 

Sub-programme 
ID 

Actual outturn unit costs (£) 
RP7 requested 
unit cost (£) 

Unit cost 
movement (%) 

RP5 
RP6 Including 
22/2319 

RP6 Excluding 
22/2320. 

RP7 vs. RP6 
Excluding 2023. 

D15a - Replace 
RMU 

8,139 10,843 8,149 10,761 32.1% 

D15b - Replace 
complete S/S 

40,032 46,060 44,742 62,925 40.6% 

D15c - Replace 
complete S/S and 
temporary S/S 
works 

52,315 57,846 53,112 71,294 34.2% 

D15d - Secondary 
Switchboard 
Replacement 

154,555 24,550 22,389 36,110 61.3% 

D15e - Replace 
OH fed GMT 

44,990 45,951 48,411 63,981 32.2% 

D15f - Replace H 
pole S/S 

13,454 15,662 16,400 21,802 32.9% 

D15h - H pole: 
replace LV 
cabinet 

4,123 5,219 4,989 5,645 13.2% 

D15k - Replace 
sectionalisers 

12,312 8,700 9,159 10,563 15.3% 

D15l - Replace 
mini pillars 

3,741 4,518 4,448 3,865 -13.1% 

D15m - Refurbish 
LV plant 

- 71 74 74 0.0% 

D15n - Replace 
LV wall mounted 
fuse board 

18,427 21,466 22,077 22,076 0.0% 

 
18 Sub programmes with no comparable RP5/RP6/RP7 unit cost data have been removed from this analysis 
19 RP6 unit cost assessment is based on RP6 outturn costs and volumes reported by NIE Networks up to end March 2023 only - no forecast 
costs or volumes are included in our assessment of RP6 costs 
20 Outturn data for 2022/23 included a number of outliers due to work-in-progress (WIP) skewing the observed unit cost in the period. We have 
therefore analysed RP6 outturn unit costs with 22/23 costs included but also excluded to inform our recommended cost allowances. 
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Sub-programme 
ID 

Actual outturn unit costs (£) 
RP7 requested 
unit cost (£) 

Unit cost 
movement (%) 

RP5 
RP6 Including 
22/2319 

RP6 Excluding 
22/2320. 

RP7 vs. RP6 
Excluding 2023. 

D15t - RMU 
substation - mini 
kiosk 

- 43,540 31,104 63,689 104.8% 

The percentage changes in the unit cost (RP7 request compared with RP6 Outturn) is presented in Figure 6, along 

with the equivalent percentage changes in asset volumes. 

 

Figure 6 Distribution Secondary plant ï Unit cost assessment 

From Figure 6, it can be seen that 7 categories observed unit cost increases, when comparing RP6 outturn to RP7 

that were greater than 20%, the largest increase being associated with RMU substation mini-kiosk replacements.  

In addition, NIE Networksô query response on unit costs21 indicates the assessment carried out by NIE Networks to 

apply adjustments to the March 2022 outturn unit rates. These comprise adjustments to account for: 

ï Adjustments to reflect underlying unit rate; 

ï Material prices (affecting various items of HV & LV plant);  

ï SF6 alternative materials; and 

ï Site specific cost increases. 

In general terms we have used the RP6 outturn costs to inform our unit costs, together with reasonable 

adjustments to account for changes in technical scope (for example, the procurement of distribution transformers 

complying with the Tier 2 directive on maximum allowed losses). Other price increases linked to increased material 

and supplier costs are not included. For these, we recommend they are excluded as these likely constitute real 

price increases that the UR has advised are within the scope of the UR's real price effect adjustments, detailed in 

their frontier shift annex. 

A detailed review of the unit costs subject to large overall percentage changes or application of the above 

adjustment factors has been undertaken. The findings from this review are presented in Table 27 below. 

 
21 Response to queries UR-0055,58,61,90-94 
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Table 27 Distribution Secondary plant ï Review of unit cost changes 

Expenditure 
category 

Commentary on unit cost increases 

D15a - Replace 
RMU 

The EJP cites the basis for the RP7 unit cost as the March 2022 outturn rate adjusted based on an SF6 
alternative quote from a supplier but the price impact is uncertain. 

In NIE Networksô query response on unit costs22, the additional costs were based on: 

ï Material price increases  

We recommend an allowed unit cost of £8.1k, based on the RP6 outturn up to end 2022 rate. This is 
broadly consistent with the RP5 outturn rate also. 

D15b - Replace 
complete S/S 

The EJP cites the basis for the RP7 unit cost as the March 2022 outturn rate adjusted based on an SF6 
alternative quote from a supplier. 

In NIE Networksô query response on unit costs22, the additional costs were based on: 

ï Material price increases  

ï The transformer tier 2 eco directive 

For material price increases, we recommend they are excluded as these likely constitute real price 
increases that the UR has advised are within the scope of the UR's real price effect adjustments, 
detailed in their frontier shift annex. 

The transformer eco directive is considered a specification change and the indicated £11k unit cost 
increase to account for this should be included in the unit cost. 

We recommend an allowed unit cost of £55,740, based on the RP6 outturn rate plus uplift for change in 
transformer specification. 

D15c - Replace 
complete S/S 
and temporary 
S/S works 

Unit cost increase is as described above, with recommended allowed unit cost of £64,110, based on the 
RP6 outturn rate plus uplift for change in transformer specification. 

D15d - 
Secondary 
Switchboard 
Replacement 

The EJP indicated that the RP6 unit cost was unreflective as 50% of the works under had been 
switchboard to RMU replacements, this was restated in NIE Networksô query response on unit costs6. 

NIE Networks also provided some recent switchboard replacement costs23 which were: 

ï £6,556 for a secondary switchboard to RMU replacement  

ï £15,195 for a secondary switchboard to secondary switchboard replacement 

ï £36,728 for a secondary switchboard to primary switchboard replacement 

It is noted that the above were individual examples only, however there are more sites identified for 
RMU replacement solutions in RP7 (63.6%) compared to RP6 (42.9%) based on the information 
provided in the EJP and far fewer primary switchboard sites (9.1% in RP7 vs 38.1% in RP6), so it is 
expected that the unit cost should be lower than what has been proposed. 

We recommend an allowed unit cost of £22,390, based on the RP6 outturn rate. 

D15e - Replace 
OH fed GMT 

The EJP cites the basis for the RP7 unit cost as the March 2022 outturn rate uplifted for material prices 
and the impact of the transformer tier 2 eco directive. 

The transformer eco directive is considered a specification change and the indicated £11k unit cost 
increase to account for this (noted against item D15b) should be included in the unit cost. 

We recommend an allowed unit cost of £59,410, based on the RP6 outturn rate plus uplift for change in 
transformer specification.. 

D15f - Replace 
H pole S/S 

The EJP cites the basis for the RP7 unit cost as the March 2022 outturn rate uplifted for material prices 
and the impact of the transformer tier 2 eco directive. 

The transformer eco directive is considered a specification change should be included in the unit cost. 

We recommend an allowed unit cost of £19,600, based on the RP6 outturn rate + a proportional uplift 
(based on the same proportion of the eco directive transformer uplift to the total Tx material prices used 
for asset D15b, and applied to the Tx material prices cost proposed by NIE Networks for this asset 
category6). 

D15g - H pole: 
TX change only 

The EJP cites the basis for the RP7 unit cost as the March 2022 outturn rate uplifted for material prices 
and the impact of the transformer tier 2 eco directive. 

The transformer eco directive is considered a specification change should be included in the unit cost. 

We recommend an allowed unit cost of £8,610, with same assumptions as above. 

 
22 NIE Networks response to UR Query No UR-0055,58,61,90-94 
23 NIE Networks response to UR Query No UR-0311 
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Expenditure 
category 

Commentary on unit cost increases 

D15t - RMU 
substation - mini 
kiosk 

The EJP cites the basis for the RP7 unit cost as the March 2022 outturn rate uplifted for material prices, 
the impact of the transformer tier 2 eco directive, and due to expenditure hitting in RP5 but works 
occurring in RP6 thereby depressing the RP6 rate. 

The transformer eco directive is considered a specification change should be included in the unit cost. 

We recommend an allowed unit cost of £46,845, based on the RP5-RP6 outturn rate plus uplift for 
change in transformer specification... 

For the other asset categories not included in the table above, we recommend the following unit costs: 

ï D15h - H pole: replace LV cabinet based on the RP6 outturn rate.  

ï D15n - Replace LV wall mounted fuse board based on the RP6 outturn rate. 

ï D15z - RMU substation - mini kiosk and temp based on RP5-RP6 unit rate (see comments against asset D15t 

in table above) + an uplift due to transformer eco directive + uplift for temporary works24. 

It is recommended to use the NIE Networks proposed RP7 unit costs for the following asset categories: 

ï D15k - Replace sectionalisers ï unit cost increase from RP6 to RP7 was to account for specification change 

to improve installation safety which is deemed acceptable. 

ï D15l - Replace mini pillars ï unit cost decrease from RP6 to RP7 was to remove unit costs associated with 

the UDB replacements which had been included previously in this category. 

ï D15m - Refurbish LV plant ï unit cost decrease from RP6 to RP7 as there are lower levels of refurbishment 

expected due to the historic effectiveness of this programme. 

ï D15q - Replace UDB ï this is a new asset category which had previously been included in category D15l, the 

units cost is higher than the mini pillar replacement unit cost which is expected due to the excavation works 

that required for UDBs ï the combined unit costs for D15l and D15q is lower in RP7 compared to RP6 and 

therefore this is deemed acceptable. 

ï D15y - Replace LV Cabinet (GM Substation) ï this is a new asset category and the EJP states that the cost is 

ñbased on a detailed cost estimate referenced back to current labour rates and material pricesò so is 

considered acceptable. 

ï D15aa - Fit UDB Blanket ï this is a new asset category which sits alongside category D15l, it is proposed as 

a safety investment and is therefore deemed acceptable. 

The three remaining items in the secondary distribution work package did not have specific unit costs, however 

following our review of NIE Networksô proposed investment for these, we make the following comments and 

recommendations: 

5.2.3.1 D15o - Secondary substation ancillary (civil) works 

During RP6, NIE Networks has categorised its inspection data to prioritise civil defects identified. The proposed 

interventions are considered for the following types: 

ï Substation Shell Repair 

ï Ground Reinstatement Works 

ï Brick Built Building Roof Repairs 

ï Replacement and repairs of Boundaries and removal of climbing aids 

NIE Networks has established a prioritised list of defects across its secondary substation asset portfolio. A total of 

2,502 interventions are proposed in RP7. This compares with RP6 within which NIE Networks estimates that 

between 700 - 750 P1 and P2 sites intervened on during RP6 thus far25.  

We sought clarification on the proportion of both P1 and P2 interventions included within the RP7 programme. The 

works are heavily influenced by the P2 category (approximately 65%) of which the vast majority related to ground 

reinstatement works (almost 90%). NIE Networksô approach is to prioritise the rectification of P1 and P2 defects 

 
24 equivalent to the difference between proposed RP7 costs for D15c and D15b 
25 NIE Networks response to UR Query No UR-0206 
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outside of normal maintenance schedules, whereas the rectification of lower risk P3 and P4 defects are, where 

possible, only completed with other maintenance and asset replacement work. 

We support NIE Networksô proposal to address all P1 civil defects during RP7. There may be some scope to defer 

interventions beyond RP7 on a proportion of the P2 civil defects but also acknowledge that additional civil defects 

(previously categorised as P3) may be re-categorised at P1/P2 throughout the remainder of RP6 and within the 

RP7 period, requiring intervention. 

Generally, the increased volumes of works proposed for RP7 are consistent with a continuing deterioration of the 

original building materials and potential underinvestment in previous price control periods. We therefore 

recommend RP7 DD allowances to target both P1 and P2 civil defects. 

In terms of the capex required to address these interventions, NIE Networks has provided a schedule of 

intervention types, proposed volumes and total costs for each intervention type. It is our understanding that these 

costs have been built up on quotes per sq metre, or linear metre measurements bespoke to the requirements of 

each site. 

Across the various sub-programmes relating to secondary plant, we have made adjustments to the proposed unit 

costs which in overall terms results in a net reduction of more than 10%. We therefore propose to make a similar 

adjustment to the RP7 unit costs proposed by NIE Networks and we recommend a reduction in capex allowances 

of 10% to the NIE Networks submitted value for this activity. 

5.2.3.2 D15ac - Secondary Physical Security 

NIE Networksô plans for RP7 include approximately £4.2m of capex relating to a series of interventions focusing on 

one or more of the following: 

ï Perimeter works - security fencing and access gate. 

ï Encroachment works - security fencing and access gate. 

ï High security steel door (replacement of existing rotten wooden door). 

Proposed volumes are stated within the EJP (1.805) but there is no analysis, justification or commentary to 

support the proposed volumes. We sought supporting site survey information to gain a detailed understanding on 

the main driver for the proposed volumes. 

For perimeter works, NIE Networks Maximo system has identified 572 secondary substation sites with security 

issues associated with fencing. Of these, 390 sites were identified as Priority 1 and 182 sites identified as Priority 

2. NIE Networks strategy is to address all P1 sites in RP7. NIE Networks has not considered any option to deal 

with P2 sites. There is no previous capex in RP6 to deal with security-related issues.  

NIE Networksô proposed unit costs are based on 50% full replacement of fencing & 50% of partial replacement, 

although it is possible that some defects can be addressed with repair-type interventions rather than full / partial 

replacement. 

We therefore propose to reduce unit costs to account for lower cost intervention.  

For encroachment works, the list of sites included with RP7 proposed allowances was created by extracting all 

the specific defects from Maximo. Priority 1 defects were determined by an assessment of photographic evidence 

attached to each defect. Out of a total of 127 encroachment defects, 95 were identified as Priority 1 and 32 

identified as Priority 2. Again, NIE Networksô strategy is to address all P1 sites in RP7. In all cases, the only 

intervention is to install palisade double gates and palisade security fence - no other intervention considered / 

presented.  

In addition, NIE Networks has increased the required fence length per site by an additional 30% of fencing per site 

to extend fencing to include the laneway for access to substation. It is unlikely this will be required in all cases. 

For secondary substation door replacements, the list of sites included with RP7 proposed allowances was 

created by extracting all the relevant defects from Maximo. Out of these 509 door defects, 209 doors were 

identified as P1, and a further 107 doors identified as P2. P1 classification was based on reference to rot, rust, 

holes or corrosion within the defect report. Again, NIE Networks strategy is to address all P1 doors in RP7. 
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The cost build up utilised the contract pricing for the purchase and installation of 1 single & 1 double SR3 - door 

per site. 

Following our review of the EJP and supporting information provided, the listed defects clearly identify intervention 

being required across many sites. We note NIE Networks has not made investment on physical site security at 

secondary substations during RP6 and their proposed capex for RP7 represents a significant proportion of their 

proposed investment at secondary substations.  

There is no risk assessment of the P1 defects in terms of which sites present highest risk based on location - 

some form of prioritisation would target lower risk P1 defects beyond RP7 and into RP8. Even a one year 

extension to completing the P1 defects would reduce the RP7 volumes by more than 14%. 

That said, we are mindful of the need to maintain the physical integrity of secondary substation sites and we 

therefore recommend that capex allowance is provided to target all P1 sites in RP7 period. However, we are not 

convinced on the proposed interventions relating to fencing being applicable at all P1 sites or the proposed unit 

costs used and have therefore reduced the unit costs used by NIE Networks in preparing its forecast. We 

recommend a total allowance of £3.44m, equivalent to an 18% reduction compared to NIE Networksô submission.  

5.2.3.3 D15x - Secondary substation legalities 

NIE Networksô approach relating to secondary substation sites is a continuation of its approach during RP6 period. 

A significant increase in RP7 capex is proposed relative to RP6 (£2.0m v £1.0m26). The RP7 forecast is based on 

the following analysis / assumptions relating to secondary substations identified for RP7 intervention: 

ï 22 substations with valid lease but require site extension (e.g. to accommodate temporary works). 

ï 128 sites identified with expired lease requiring renewal. 

ï A further 57 sites identified with title unknown. 

ï A further 100 (representing 10%) out of an estimated 1,000 sites with expired leases where no works are 

planned during RP7 but the landowners will approach NIE Networks in the RP7 period with a request to 

renew the lease. 

ï A total number of site lease renewals of 307. 

ï Average site lease cost to increase by 47% based on a greater proportion of lease renewal on privately 

owned land as opposed to land owned by government bodies. 

NIE Networks provided additional information to support their assumption that a further 100 sites may be subject to 

landowner request for lease renewal during RP7. In overall terms this assumption accounts for less than 2% of the 

expired assumption each year. It is not evident that similar experience was observed during RP6 period and we 

conclude that the assumption overstates RP7 volumes. We therefore recommend allowances based only on the 

proposed sites with planned intervention in RP7 - a total of 207 sites. 

In relation to RP7 capex allowances, we recommend allowances based on average RP6 lease cost (plus agent 

and legal costs).  

5.3 NIE Networksô Response to the DD 
The sub-programmes for which NIE Networks challenged the allowance reduction recommended in the DD Report 

are listed as follows: 

5.3.1 D15 - Secondary Substations 

5.3.1.1 D15o - Secondary substation ancillary works 

NIE Networks states that óthere is no link between the D15o secondary civils sub-category and the various sub-

categories relating to secondary plant that would justify a reduction in unit costs/capex on the basis of adjustments 

made "across the various sub-programmes relating to secondary plant", as GHD has recommendedô. 

 
26 NIE Networks response to UR Query No UR-0188 
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NIE Networks also references the GHD report which stated óintervention types, proposed volumes and total costs 

for each intervention type, based on quotes per square metre or linear metre measurements, bespoke to the 

requirements of each siteô and states that GHD does not contest the evidence on costs provided by NIE Networks. 

Within the response (paragraph 17.8), NIE Networks also states that óGHD supported NIE Networksô proposals to 

address all priority 1 defects at RP7. In relation to priority 2 defects, GHD noted that that there might be 

possibilities for these defects to be addressed beyond RP7, but also acknowledged that additional civil defects 

(previously categorised as priority 3) may be re-categorised as priority 1 or 2 throughout the remainder of RP6 and 

within the RP7 period, requiring interventionô. 

NIE Networks states that it does not consider that the UR's provisional decision to reduce the allowed capex by 

10% was supported by the evidence. There is no basis to reduce the allowed capex on the grounds that similar 

adjustments were made to other subcategories within the same category. 

As this is a lump sum allowance, NIE Networks claim that óa reduction in the allowed capex will result in certain 

priority 2 defects not being addressed in RP7, and therefore impact on the proper maintenance of NIE Networks' 

secondary substationsô.  

NIE Networks requests that, in its Final Determination, the UR grant in full the requested allowance. 

5.3.1.2 D15x - Secondary substation legalities 

NIE Networks asserts that it: 

ï óConsiders that the UR's provisional decision to disallow costs for legalities relating to secondary substations 

for which no works are planned for RP7, or for which landowners proactively request the renewal, is 

inconsistent with regulatory precedentô (i.e. departing from the position to grant the full requested amount for 

secondary substation lease renewals in RP6). 

ï óHas not proposed any change in its approach from RP6. é[As with primary substation legalities] it is simply 

the case that the volume of secondary substation leases due to expire during RP7 is higher than during RP6. 

This factor is entirely outside of NIE Networks' control. It is pre-determined by the date the lease was agreed 

(pre-privatisation) and the lease term lengthô. 

ï óHas no option from a legal perspective but to deal with proactive requests from landowners and the DD 

makes no allowance for costs associated with such requests. NIE Networks does not have an option to simply 

refuse the renewal, based on the lack of UR allowancesô. 

ï óHas already clearly documented to the UR (via the UR's query process) how it determined the 100 reactive 

sites and explained why this is a prudent calculation. That figure is based on the company's workload during 

RP6, where c.20 landowners annually approach NIE Networks' Land & Property team seeking a secondary 

substation lease renewal. NIE Networks considers that this number is likely to increase during RP7 due to the 

volume of work to be undertaken on the networkô. 

ï Holds the opinion that óGHD fails to explain its recommendation (adopted by the UR) that the allowances are 

based on the average RP6 lease cost (plus agent and legal costs)ô and óthe proposed approach fails to take 

into account the expected increases in such costs during RP7ô citing the following, which are stated to have 

made negotiations for new leases much more challenging: 

¶ Landownersô expectations of value have increased significantly throughout RP6;  

¶ Rising property costs;  

¶ The cost-of-living crisis;  

¶ Increased demand for new housing sites; and  

¶ The óimpact of high-cost renewals, such as sites with planning permission for development where the 

company must consider the least costly approach. Secondary substations cost upwards of c.£50,000 to 

relocate, and it is often less costly to pay for the market value of the landô. 

ï Holds the opinion that óunder the UR's proposed allowance, it will not be able to offer a fair consideration 

payment for each site which NIE Networks considers that there is a significant risk that landowners will refuse 

which will delay investment in the network and push NIE Networks towards making vesting applicationsô. 

ï Holds the opinion óthat the UR has failed to take into account the analysis that NIE Networks has completed to 

create the best view of costs based on the land type of each expired list. In its assessment of the average 
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cost per lease, NIE Networks considered that due to the volume of leases renewed on land owned by 

government bodies in RP6, the company expected to see a higher percentage renewed on privately owned 

land in RP7 (c.55%). On that basis, NIE Networks averaged the cost per lease at £3,686 as opposed to 

£2,507 if it were to maintain the current split of government to privately owned land use during RP7. The UR 

has failed to take into account the ratio of lease renewals during RP7 between government to privately owned 

land during RP7ô. 

5.4 GHD FD Analysis 

5.4.1 D15 - Secondary Substations ï analysis of NIE Networksô 
response to the DD 

5.4.1.1 D15o - Secondary substation ancillary works 

We note the statement in NIE Networksô response that there is no link between the D15o secondary civils sub-

category and the various sub-categories relating to secondary plant that would justify a reduction in unit 

costs/capex on the basis of adjustments made óacross the various sub-programmes relating to secondary plantô.  

The issue here was that there was a general uplift in unit costs observed across parts of the NIE Networksô 

submission - clearly observed and referenced within the GHD report. Because of our concerns that the costs for 

this work programme had also generally increased, we recommended a reduction to mitigate cost increase risk. 

We also note that NIE Networksô response refers to the GHD statement that that óthere might be possibilities for 

these defects to be addressed beyond RP7, but also acknowledged that additional civil defects (previously 

categorised as priority 3) may be re-categorised as priority 1 or 2 throughout the remainder of RP6 and within the 

RP7 period, requiring interventionô. This point was intended to point out that there is some flexibility in timing and 

prioritisation of the works - particularly some of the priority 2 defects.  

The earlier GHD recommendation was intended to adopt a balanced approach - targeting no reduction in volumes 

but at a reduced unit cost - a similar outcome could equally have been achieved by a reduced volume but at no 

change to the unit cost. Within our Draft Determination, we recommended the former. 

During the engagement session held on 07/06/2024, NIE Networks reiterated concerns stated in its response to 

the DD. It also provided additional information (filename Asset Presentation 070624 v2 ï D15o.xlsx) which 

included an embedded file providing a detailed cost build of corrective works to address identified defects, forming 

the basis of the RP7 submission. GHD reviewed the additional information provided; we observed that unit rates 

included contingency amounts and / or an uplift to contract rates. We remain of the view that our recommended 

allowances within the DD remain the same for the FD. 

5.4.1.2 D15x - Secondary substation legalities 

We note NIE Networksô response stated óNIE Networks considers that the UR's provisional decision to disallow 

costs for legalities relating to secondary substations for which no works are planned for RP7, or for which 

landowners proactively request the renewal, is inconsistent with the UR's regulatory precedentô.   

NIE Networks states that the UR has without adequate justification departed from its position at RP6 where it 

granted NIE Networks its full requested amount for secondary substation lease renewals.  

In response to these statements from NIE Networks, the UR has clearly advised GHD that any additional funding 

that is recommended by GHD for the Final Determination is to be based on the information provided by NIE 

Networks, subsequently reviewed by GHD and is not based on accepting that any regulatory precedent has been 

set in RP6. 

In its response, NIE Networks has re-iterated its view that it expects to see a higher proportion of lease renewals 

associated with privately owned sites, as opposed to government sites (the higher number in RP6) which is the 

main reason for the unit cost increase included in its RP7 forecast.   
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Although there is an ñexpectationò, there is no other supporting analysis or commentary to support this 

expectation. There is an argument that the proportion of lease renewals in RP7 mirrors or is similar to that 

experienced in RP6. 

Through the query log27 process we sought additional quantifiable evidence from NIE Networks to support its 

estimate of 100 additional reactive sites (20 per year) and also regarding the increasing ratio of lease renewals on 

private land v public land. 

NIE Networksô response stated that óit is estimated there are 1,000 expired leases. Based on our strategy to only 

renew our secondary distribution substations when investment is planned or a request is received from the 

landowner, we estimate that 10% (100) of the 1,000 expired leases will require renewal in RP7ô. 

In addition NIE Networks also confirmed that ódue to property systems currently being over 20 years oldô it doesnôt 

have the óability to report on data/categories associated with lease renewalsô. 

NIE Networks also explained the property system doesnôt facilitate reporting on landowner types (private vs 

public). For this exercise, and to prepare for the original submission, NIE Networks explained that it manually 

checked leases registered on land registry. This exercise identified the ownership of 149 sites of which 82 (55%) 

are privately owned and 67 (45%) are publicly owned. This is the exercise that was undertaken to confirm the 

expectation to see a higher percentage renewed on privately owned land in RP7 (c.55%). 

In our opinion, there are clearly some issues with the data / information using the existing property management 

system, something that NIE Networks is looking to address in RP7 via a new Property IT system. The NIE 

Networks proposal to include an additional 20 lease renewals per year is based more on intuition than anything 

more substantial. Given the uncertainty, we are not persuaded to allow costs for these additional lease renewals 

within RP7. 

Regarding the analysis presented relating to the ratio of private v public land ownership, we observed that within 

the sample provided, the sites categorised as ñPrivateò included both Freehold sites and sites covered by a 

Customer Agreement. We therefore excluded these from our analysis as we do not consider these sites constitute 

the same cost impact as other privately owned sites. Consequently, the ratio of private to publicly owned sites 

reduces to 50:50. We therefore propose to increase our FD allowance per site accordingly based on this ratio. 

5.4.2 D15 - Secondary Substations ï review of application of unit 
costs 

In addition to the review of new information submitted by NIE Networks, GHD undertook a review of the application 

of unit costs at the request of the UR. Principally, this was requested to ensure that a consistent approach is 

adopted for use of unit costs based on actual outturn data provided, i.e. including actual cost and volume data 

received for the years up to and including 2022/23. 

Table 28 presents details of the changes to the recommended unit costs from the DD to the FD, following our 

review of the application of unit costs for the D15 programme. 

Table 28 D15 ï Secondary Substations ï FD review of unit costs 

Sub-programme ID DD recommended unit cost (£) FD recommended unit cost (£) 

D15a - Replace RMU 8,149  

Long-term RP5-RP6 outturn, excluding 
2022/23 actual costs 

10,761  

Corresponding to NIE Networksô RP7 
request (following comparison with unit cost 
based on long-term RP5-RP6 outturn, 
including 2022/23 actual costs) 

D15b - Replace complete S/S 55,742  

RP6 outturn unit cost, excluding 2022/23 
actual costs, plus £11k to cover costs of the 
transformer tier 2 eco directive 

57,060 

Corresponding to RP6 outturn unit cost, 
including 2022/23 actual costs, plus £11k to 
cover costs of the transformer tier 2 eco 
directive 

 
27 Query FD UR-0025  
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Sub-programme ID DD recommended unit cost (£) FD recommended unit cost (£) 

D15c - Replace complete S/S 
and temporary S/S works 

64,112 

Corresponding to RP6 outturn unit cost, 
excluding 2022/23 actual costs, plus £11k 
to cover costs of the transformer tier 2 eco 
directive 

68,846 

Corresponding to RP6 outturn unit cost, 
including 2022/23 actual costs, plus £11k to 
cover costs of the transformer tier 2 eco 
directive 

D15d - Secondary 
Switchboard Replacement 

22,389 

Corresponding to RP6 outturn unit cost, 
excluding 2022/23 actual costs 

24,550 

Corresponding to RP6 outturn unit cost, 
including 2022/23 actual costs 

D15e - Replace OH fed GMT 59,411 

Corresponding to RP6 outturn unit cost, 
excluding 2022/23 actual costs, plus £11k 
to cover costs of the transformer tier 2 eco 
directive 

56,951 

Corresponding to RP6 outturn unit cost, 
including 2022/23 actual costs, plus £11k to 
cover costs of the transformer tier 2 eco 
directive 

D15g - H pole: TX change 
only 

8,611 

Corresponding to RP6 actual and forecast 
outturn unit cost, plus proportion of 
materials costs to cover the transformer tier 
2 eco directive 

6,927 

Corresponding to RP6 outturn unit cost, 
including 2022/23 actual costs, plus 
proportion of materials costs to cover the 
transformer tier 2 eco directive 

D15h - H pole: replace LV 
cabinet 

5,231 

Corresponding to RP6 actual and forecast 
outturn unit cost 

5,219 

Corresponding to RP6 outturn unit cost, 
including 2022/23 actual costs 

D15z - RMU substation - mini 
kiosk and temp 

62,910 

Corresponding to RP6 outturn unit cost for 
D15t, including 2022/23 actual costs, plus 
£11k to cover costs of the transformer tier 2 
eco directive plus £11,107 allowance for 
temporary works ï difference between 
recommended costs for D15b and c 

66,326  

Calculation of DD recommended unit cost 
updated to reflect changes to 
recommended unit costs for D15b and c 

5.5 GHD FD recommendation 
Based on the above sections, the recommended RP7 FD allowances and volumes for each sub-programme are 

presented in Table 29. 

Table 29 Distribution plant ï Secondary plant recommendations summary 

 Requested by NIE 
Networks 

Recommended by 
GHD (DD) 

Recommended by 
GHD (FD) 

Sub-programme ID RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

D15a - Replace RMU 2,152 200 1,630 200 2,152 200 

D15b - Replace complete S/S 18,122 288 15,329 275 15,692 275 

D15c - Replace complete S/S and 
temporary S/S works 

2,638 37 2,372 37 2,547 37 

D15d - Secondary Switchboard 
Replacement 

1,805 50 1,119 50 1,228 50 

D15e - Replace OH fed GMT 3,199 50 2,971 50 2,848 50 

D15f - Replace H pole S/S 1,068 49 961 49 961 49 

D15g - H pole: TX change only 365 45 387 45 312 45 

D15h - H pole: replace LV cabinet 248 44 230 44 230 44 

D15k - Replace sectionalisers 1,468 139 1,468 139 1,468 139 
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 Requested by NIE 
Networks 

Recommended by 
GHD (DD) 

Recommended by 
GHD (FD) 

Sub-programme ID RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

RP7 
allowance 
(£k) 

RP7 
volume 

D15l - Replace mini pillars 5,971 1,545 5,971 1,545 5,971 1,545 

D15m - Refurbish LV plant 1,580 21,323 1,580 21,323 1,580 21,323 

D15n - Replace LV wall mounted fuse 
board 

464 21 451 21 451 21 

D15o - Secondary substation ancillary 
works  

1,512 - 1,361 - 1,361 - 

D15q - Replace UDB 828 114 828 114 828 114 

D15t - RMU substation - mini kiosk 3,567 56 3,054 56 3,054 56 

D15x - Secondary substation legalities 1,959 - 1,077 - 1,282 - 

D15y - Replace LV Cabinet (GM 
Substation) 

651 40 651 40 651 40 

D15z - RMU substation - mini kiosk and 
temp 

1,212 17 1,069 17 1,128 17 

D15aa - Fit UDB Blanket 43 200 43 200 43 200 

D15ac - Secondary substations physical 4,227 - 3,445 - 3,45528 - 

Total 53,080  45,998  47,240  

 

  

 
28 For sub-programme D15ac a typographical error has been corrected. The recommended allowance has been changed to £3,455k from 
£3,445k, to correctly reflect the analysis that was carried out for the DD recommendation. 
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6. Review of RP7 capex requirements - WP1: 
Distribution protection 

This section relates to protection works proposed by NIE Networks to be carried out on their distribution system 

(predominantly at primary substations). 

6.1 RP7 requested allowance 
NIE Networksô proposed investment for the RP7 period is itemised below in Table 30 for each of the sub-work 

programmes included within programme D603. The table shows comparison of costs and volumes over the RP6 

period relative to the RP7 period.  

6.1.1 RP7 Costs and volumes 

Table 30 Distribution protection - NIE Networks investment proposal for RP7 

  RP6 allowance RP6 outturn RP7 proposed 

Sub-programme ID EJP ref Cost
s  
£k 

Volume
s 

Costs  
£k 

Volume
s 

Cost
s  
£k 

Volume
s 

D603a - 33kV protection retrofit EJP 1.701 407 69 425 70 611 104 

D603b - 11kV protection retrofit EJP 1.701 1,042 175 1,173 174 2,003 304 

D603e - Automatic Voltage Control 
replacements 

EJP 1.701 - - - - 375 22 

D603g - 33kV Bus coupler retrofit EJP 1.701 - - - - 190 22 

D603i - 33kV Transformer Protection 
retrofit 

EJP 1.701 - - - - 399 48 

D603j - 33kV Distance Protection retrofit EJP 1.701 - - - - 57 4 

D603k - Unit Protection retrofit - Full Diff / 
Pilot Box 

EJP 1.701 - - - - 243 15 

D603k2 - Unit Protection retrofit - REF / 
NVD 

EJP 1.701 - - - - 43 10 

D603l - 33kV Auto Changeover retrofit EJP 1.701 - - - - 185 9 

D603m - 33kV SP Schemes  EJP 1.701 - - - - 33 2 

D603o - 33kV Substation Monitors EJP 1.703 - - - - 270 12 

D603p - 33kV Substation Monitors retrofit EJP 1.703 - - - - 110 22 

D603q - 11kV Substation Monitors EJP 1.703 - - - - 45 2 

D603s - 11kV Unit Protection retrofit  EJP 1.701 - - - - 265 68 

D603u - Mesh VT Replacement EJP 1.702 - - - - 299 19 

D603v - Switchboard VT Replacement EJP 1.702 - - - - 777 40 

D603w - Protection Pilot EJP 1.701 - - - - 20 - 

Total  1,449 244 1,599 244 5,924 703 

From the above table, it is evident that NIE Networks is proposing a significant increase in protection-related capex 

for the RP7 period.  

The two main programmes that commenced in RP6 period, relating to protection retrofits. will continue at a much 

increased rate compared to RP6, rising from £1.6m to £2.6m. In addition, NIE Networks is proposing investment 

across many new work programmes with a further capex of £3.3m identified. 
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6.1.2 Rationale for investment 

The proposed strategy for investment in RP7, as stated by NIE Networks, is summarised in Table 31 below for 

each of the sub-programmes. 

Table 31 Distribution Protection ï Investment Strategy 

Sub-programme ID EJP ref Investment Strategy 

D603a - 33kV protection retrofit EJP 1.701 The main investment driver for this category is the requirement to 
maintain and operate a safe and reliable network. Protection systems 
are a key component of the electricity network to help protect 
members of the public, employees and assets. In addition, protection 
systems are also an integral part of substation monitoring and this is a 
secondary driver for this EJP. 

The 33 kV and 11 kV protection retrofit sub-programmes (D603A and 
D603B) began as a trial in RP6 and RP7 looks to scale this. The other 
sub-programmes in this EJP are new in RP7 and aim to address 
specific aspects of protection and control systems. 

It should be noted that there is limited detail within the EJP with 
respect to the content and improvements the sub-programmes aim to 
address. For example, there is no reference to specific safety and 
operational aspects associated with the relay (or equipment) types 
that are planned to be addressed in RP7. Further detail was provided 
in the responses to the supplementary questions, however, this was 
high-level and provided only limited information. 

D603b - 11kV protection retrofit 

D603e ï Automatic Voltage Control 
replacements 

D603g ï 33kV Bus coupler retrofit 

D603i ï 33kV Transformer Protection 
retrofit 

D603j ï 33kV Distance Protection 
retrofit 

D603k ï Unit Protection retrofit ï Full 
Diff / Pilot Box 

D603k2 ï Unit Protection retrofit ï 
REF / NVD 

D603l ï 33kV Auto Changeover 
retrofit 

D603m ï 33kV SP Schemes  

D603s ï 11kV Unit Protection retrofit  

D603w ï Protection Pilot 

D603u ï Mesh VT Replacement EJP 1.702 Voltage transformers (VTs) also form part of the protection system 
and therefore the drivers for EJP 1.702 are identical to EJP 1.701. 

One of the key aspects of this EJP is the intention to replace existing 
oil-filled VTs with more modern cast resin equivalents to mitigate fire 
and environmental risks. However, similar to EJP 1.701, there is 
limited information to that outlines why these sites have been chosen 
for replacement over others. 

D603v - Switchboard VT 
Replacement 

D603o ï 33kV Substation Monitors EJP 1.703 This EJP covers both distribution substation monitors and 
transmission substation monitors (distribution monitors are captured 
here and transmission monitors are captured separately in section 
10). 

NIE Networks state that the main driver for investment is ñmaintaining 
a safe, reliable and resilient networkò. However, the main body of the 
EJP states that the drivers are to remove and replace ñobsolete, age 
expired and faulty equipmentò and to improve the levels of substation 
monitoring (including power quality). 

D603p - 33kV Substation Monitors 
Recommissioning 

D603q ï 11kV Substation Monitors 
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6.2 GHD DD analysis 

6.2.1 Run-rate comparison 

Table 32 Distribution protection ï run-rate comparison 

 Average volume pa 

Sub-programme ID RP6 outturn RP7 requested % change RP7 vs RP6. 

D603a ï 33kV protection retrofit 9.3 17.3 85.7% 

D603b ï 11kV protection retrofit 23.2 50.7 118.4% 

Table 32 presents the volume run-rate analysis that compares annual volumes for RP6 with requested volumes for 

RP7. Only sub-programmes with comparable data across RP periods are included in the above table. 

There is a significant increase in volumes requested for RP7 in the 33 kV and 11 kV protection retrofit categories 

(86% and 118% respectively). It should be noted that there were no separate volumes for the more ñbespokeò sub-

programme protection categories in RP6, it is assumed that these were included within the general protection 

retrofit categories in RP6. 

6.2.2 Condition assessment analysis 

NIE Networks has developed a scoring methodology detailed within EJP 1.701 following the protection 

replacement trials implemented in RP6. The methodology is based on a ñconditionò score which ranges from 1 (no 

intervention required) to 5 (immediate intervention required). The EJP provides no breakdown of asset scores, 

therefore, a query (UR-091) was submitted to NIE Networks to clarify the application of condition scores across 

protection assets. In their query response, NIE Networks clarified that a condition score of 5 is used as the 

intervention trigger point, but given the number of relays categorised as 5 and being cognisant of the deliverability 

challenge associated with this work programme, only a sub-set of relays categorised as 5 have been proposed for 

replacement within the RP7 period. 

The following figures are taken from the response to query UR-091, which show only sites, but not the number of 

relays. 

 

Figure 7 Distribution protection ï Condition assessment summary for 33 kV sites (retrofit)  
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Figure 8 Distribution protection ï Condition assessment summary for 11 kV sites (retrofit)  

The results shown in Figure 7 and Figure 8 indicate a high population of sites where equipment has been assigned 

a score of 5 (immediate intervention required). 

There are gaps in the scoring methodology and resulting figures that raise questions regarding the volumes 

requested in RP7. The main area relates to the scoring methodology. In the EJP description, the drivers for 

investment relate to condition and safety, however, the scoring methodology appears to be entirely based on the 

age, obsolescence and support available for the protection asset. There is no information to capture the impact of 

the particular protection asset on safety and network reliability (i.e. CI and CML consequence), which is a primary 

driver for this category. It is, therefore, not possible to confirm whether the substantial increase in volumes 

requested for RP7 are fully justified. In addition, each of the sub-programmes will have a different impact on safety 

and network reliability. For example, the risk associated with an AVC failure (D603e), where voltage control is 

impacted, will be different from the failure of an overcurrent and earth fault relay protecting an 11 kV overhead line. 

The EJP does not provide any detail that confirms whether these risks have been considered when preparing the 

volumes for RP7. 

6.2.3 RP6 v RP7 unit cost analysis 

Table 33 presents details of the unit cost assessment that has been undertaken for distribution secondary plant 

based on actual costs up to the end of March 2023.  

Table 33 Distribution protection ï unit cost assessment 

Sub-programme ID RP6 Outturn 
RP7 requested unit 
cost (£k) 

Unit cost movement (%) 

RP7 v RP6 outturn 

D603a - 33kV protection retrofit 5.6 5.9 4.9% 

D603b - 11kV protection retrofit 6.7 6.6 -1.7% 

The unit costs presented in Table 33 show the outturn unit costs in RP6 compared with those proposed for RP7. 

Only sub-programmes with comparable data across RP periods are included in the above table. 

We understand that the unit costs proposed for RP7 have been based on trials undertaken in RP6 and a high level 

of confidence can be placed on these. The comparison shows limited change in unit costs between RP6 and RP7 

for the 33 kV and 11 kV protection retrofit sub-programmes. It is expected that the remaining categories, D603e to 
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D603w, have been developed using the same methodology and these appear to be consistent and in alignment 

with industry standards. 

6.2.4 Summary of Distribution Protection 

As described above, issues have been identified in the preparation of volumes for RP7. We agree with the drivers 

in the main body of the EJP, ñmaintaining a safe, resilient and reliable networkò. However, there is no evidence to 

demonstrate that the volumes have been justified on elements such as safety, resilience and reliability. Instead the 

condition assessment appears to have been justified on age, on a per site basis. 

We understand from other DNOs that there are specific relays that are known to pose a higher risk compared to 

others (such as the legacy Alstom/Areva K-series). However, the EJP and response to the supplementary query 

do not provide any detail regarding the type and number of relays and their specific risks, meaning that it is not 

possible to confirm exactly what is being requested. In addition, Appendix 1 of EJP 1.701 only provides a list of 

discontinued relays, some of which are less than 10 years old with no widely known defects or issues. 

EJP 1.702 covers the replacement of switchboard and mesh VTs on the distribution network. The EJP 

recommends replacement of VTs on switchboards where the original oil-filled circuit breakers have been retrofitted 

with newer oil-free alternatives. Whilst it makes practical sense to replace the last remaining fire-risk from these 

sites, there is no analysis to indicate that the relevant makes/models of VT are prone to failure or present a 

significant risk to life or the equipment (especially as these devices are not operating to break faults in the way that 

switchgear does). In addition, no analysis has been presented to show the impact of replacing these VTs in terms 

of life extension or health improvement. However, for the replacement of mesh VTs, the reasoning focuses on the 

need to have equipment that aligns with the new auto-changeover schemes proposed, and this is justified. 

The need to install and recommission substation monitors is covered within EJP 1.703. NIE Networks intends to 

continue its ongoing programme from RP6 to install monitors at strategic points on the network, providing greater 

network visibility. The volumes proposed for RP7 are lower than RP6 as the majority of work in the programme 

has already been completed. In addition, there is a need to reconfigure and recommission monitors where 

protection and/or switchgear is being upgraded. The volumes proposed in this EJP are in alignment with the 

delivery programme and are justified. 

In general, we have observed that there is substantial cross-over between three Distribution Protection EJPs and 

other Primary Plant EJPs, for example where circuit breakers are being replaced along with protection systems. 

However, the EJPs lack sufficient detail to determine where this cross-over is occurring. This makes it difficult to 

assess where NIE Networks is achieving savings by conducting work in an efficient manner (i.e. combining 

projects together to reduce outages and risk to the customer). 

6.3 NIE Networksô Response to the DD 
The sub-programmes for which NIE Networks challenged the allowance reduction recommended in the DD are 

listed as follows: 

6.3.1 D603 - Distribution Protection: 

6.3.1.1 D603a, e, g, i-m 

This section presents details of NIE Networksô response to the DD for the following expenditure sub-categories: 

ï D603a - 33kV protection retrofit 

ï D603e - Automatic Voltage Control replacements 

ï D603g - 33kV Buscoupler retrofit 

ï D603i - 33kV Transformer Protection retrofit 

ï D603j - 33kV Distance Protection retrofit 

ï D603k - Unit Protection retrofit - Full Diff / Pilot Box 

ï D603l - 33kV Auto Changeover retrofit 

ï D603m - 33kV SP Schemes 
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GHD recommended a blanket volume reduction in respect of most of the protection sub-categories (other than 

Substation Monitors and Mesh VTs), attributed to a lack of clarity within the evidence submitted by NIE Networks 

to support the allocation of condition scores and the resulting work volumes. However, the relevant unit costs were 

found to be justified and so were unchanged. 

NIE Networks óacknowledges that the format of the supporting evidence provided in the Business Plan submission 

was difficult to relate to volumes requestedé [and] believes this was because the condition information presented 

in the Business Plan submissions was on a "per site" basis, whereas the volumes requested were on a "per asset" 

basis. This was due to the "many-to-one" relationship between protection relays and their parent circuit breaker, 

and the "one-to-many" relationship that a new replacement may have with older relays ï in other words, a single 

circuit breaker may connect to multiple protection relays, and a single modern relay may replace the functionality 

of three or more older relays on a single circuit breakerô. 

NIE Networks states that it has óre-structured the data to enable the condition of multiple relays at the same circuit 

breaker to be assessed and then linked to the required number of units for each sub-category. NIE Networks 

provided additional information in support of its previously requested volumes for these activitiesô. 

NIE Networks has provided several supplemental spreadsheets. Annex A4.13 (Distribution 33kV Protection 

Modelling), comprises four tabs described by NIE Networks as follows: 

ï ó33kV Summary ï This tab includes distinct counts via pivot tables for each sub-category, based on the data 

with the ó33kV Detailsô tab. 

ï 33kV Details ï This is the raw data extracted from Maximo with condition scores based on reliability and 

network resilience criteria. 

ï Scoring ï This tab records the scoring criteria used within the ó33kV Detailsô tab. 

ï Defects ï This tab records the number of protection defects logged on Maximo. This is utilised within the 

ó33kV Detailsô tab as part of the scoringô. 

NIE Networks states that it applies criteria to ótake account of obsolescence, manufacturers' ability to support the 

relays with spares and expertise, the expected life span of relays, and installation dates for relays. These factors 

are measured using reliability metrics, and scoring also incorporates weighting metrics to demonstrate how 

account is taken of resilienceô. 

6.3.1.2 D603b, s 

This section presents details of NIE Networksô response to the DD for the following expenditure sub-categories: 

ï D603b - 11kV protection retrofit 

ï D603s - 11kV Unit Protection retrofit 

In respect of 11 kV protection, NIE Networks provided the spreadsheet in Annex A4.14 (Distribution 11 kV 

Protection Modelling), described as being comprised of four tabs as follows: 

ï ó11kV Summary ï This tab includes distinct counts via pivot tables for each sub-category, based on the data 

with the ó11kV Detailsô tab. 

ï 11kV Details ï This is the raw data extracted from Maximo with condition scores based on reliability and 

network resilience criteria. 

ï Scoring ï This tab records the scoring criteria used within the ó11kV Detailsô tab. 

ï Defects ï This tab records the number of protection defects logged on Maximo. This is utilised within the 

ó11kV Detailsô tab as part of the scoring.ô 

6.3.1.3 D603v - Switchboard VT Replacement 

The GHD recommendation within the DD was to reduce the allowance for RP7 by 50% acknowledging that it is 

reasonable to address specific issues and provide an efficient approach to addressing the main drivers and óin the 

absence of specific evidence for individual assetsô.  

NIE Networks states that, ódue to the condition of oil-filled switchboard VTsé [the] proposed allowance aims to 

support the commencements of a programme to proactively replace VTs showing increasing failure rates. This is 
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in order to negate the risk of catastrophic failure and the inability to get replacement parts to deal with ongoing 

faults, as the current equipment is no longer available from manufacturersô.  

Furthermore, NIE Networks states that óif the proposed allowance is not granted in full NIE Networks will have to 

maintain the current approach of replacing defective VTôs due to oil leaks or internal fuse failure under fault by 

utilising strategic stock that has been salvaged from replacement boards. Unfortunately, this is not sustainable in 

the long term and could result in long outage periods, should one of these VTs catastrophically fail in service and 

damage surrounding switchgearô. 

In supporting evidence, NIE Networks has provided further data as shown in  Table 34 below, which ólists the oil-

filled switchboard VTs that have previously required replacement under fault. The list illustrates the relevant 

makes/models of VT that are prone to failureô and stated to be no longer supported by the relevant manufacturers. 

Table 34  Oil-filled switchboard VTs replaced under fault (DD Response - Table 4.11) 

 

In addition, images illustrating the level of leakage from South Wales Switchgear (an oil filled VT) at Warringpoint 

North were provided in Annex A4.16 which was recently identified and replaced under fault. 

6.3.1.4 D603w - Protection Pilot 

NIE Networks has provided photographs in Annex A4.15 alongside its narrative description to show the current 

condition of the protection boxes proposed for replacement and re-location indoors, in response to the 

recommendation to reduce this allowance by 50%. This recommendation was due to a lack of clarity within the 

evidence submitted by NIE Networks to support the allocation of condition scores and the resulting work volumes.  

6.4 GHD FD Analysis 

6.4.1 D603 - Distribution Protection: 

6.4.1.1 D603a, e, g, i-m 

This section presents details of GHDôs updated analysis for the following expenditure sub-categories: 

ï D603a - 33kV protection retrofit 

ï D603e - Automatic Voltage Control replacements 

ï D603g - 33kV Buscoupler retrofit 

ï D603i - 33kV Transformer Protection retrofit 

ï D603j - 33kV Distance Protection retrofit 

ï D603k - Unit Protection retrofit - Full Diff / Pilot Box 

ï D603l - 33kV Auto Changeover retrofit 

ï D603m - 33kV SP Schemes 

GHD has reviewed the additional narrative and supporting evidence provided by NIE Networks regarding the 

proposed 33 kV protection retrofits. 
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The additional data regarding relay volumes is welcomed and assists with rectifying the issue with volumes. GHD 

notes that the information provided in relation to reliability is presented at a very high-level. For example, the 

reliability scores are limited to 1, 3 and 5, and appear to be directly correlated to the ñstateò. It is noted that 

although relays may be deemed ñobsoleteò (resulting in a maximum score of 5), it is assumed that this does not 

directly impact the reliability. In addition, it is assumed that through the replacement programme, relays that are 

decommissioned would be made available for spares, helping to manage the existing assets. 

Although the information provided allows for a more detailed view of the assets, there are still inconsistencies and 

missing information. For example, the formula for calculating the ñTotal Scoreò in the 33 kV Protection Modelling 

spreadsheet is not consistent throughout, indicating a lack of QA. Also, there is limited information to support 

where relays have actually been defective and what the nature of the defect was. 

Across the categories it was noted that some relays were being replaced as part of a wider panel replacement. In 

some cases, relays with low scores were being replaced rather than being re-used as part of the new panel. As 

such, adjustments have been made to the individual volumes to reflect where NIE Networks could be more 

efficient in the way it uses existing relays. In addition, the evidence provided did not always demonstrate a 

compelling need case to replace the equipment. 

A query was also raised in relation to the potential overlap with costs under sub-programme D13, i.e. costs 

requested for relay replacement and costs associated with circuit breaker replacements. The query resulted in NIE 

Networks re-evaluating the volumes for relay replacements (where there was an overlap between circuit breaker 

replacement and protection replacement). This resulted in an overall reduction in volumes across various 33 kV 

categories. However, the points raised above still apply to some categories and therefore a reduction has been 

applied as shown in Table 37. 

Table 35 D603 ï 33kV protection updated recommendations 

Sub-programme DD Request FD Request GHD updated recommendation 

D603a 104 57 57 (100% of FD request) 

D603e 22 22 22 (100% of FD request) 

D603g 20 13 13 (100% of FD request) 

D603i 44 44 36 (80% of FD request) 

D603j 4 4 2 (50% of FD request) 

D603k 23 18 15 (80% of FD request)  

NB. this adjustment is applied across 
D603k (9) and D603k2 (6) in proportion 
with the original request 

D603l 9 7 6 (80% of FD request) 

D603m 2 2 2 (100% of FD request) 

Where possible, NIE Networks should seek to be as efficient as possible in the delivery of its retro-fit programme, 

ensuring that relays which have a low score are re-used. 

6.4.1.2 D603b, s 

This section presents details of GHDôs updated analysis for the following expenditure sub-categories: 

ï D603b - 11kV protection retrofit 

ï D603s - 11kV Unit Protection retrofit 

GHD has reviewed the additional narrative and supporting evidence provided by NIE Networks regarding the 

proposed 11 kV protection retrofits. 

Similar to the 33 kV retro-fit programme, the additional data regarding relay volumes is welcomed and assists with 

rectifying the issue with volumes. GHD notes that the information provided in relation to reliability is presented at a 

very high-level. For example, the reliability scores are limited to 1, 3 and 5, and appear to be directly correlated to 

the ñstateò. It is noted that although relays may be deemed ñobsoleteò (resulting in a maximum score of 5), it is 

assumed that this does not directly impact the reliability. In addition, it is assumed that through the replacement 
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programme, relays that are decommissioned would be made available for spares, helping to manage the existing 

assets. 

The reliability scoring appeared to be calculated at a high level based on defects experienced on a site basis. The 

ñDefectsò tab only provided the number of faults per site rather than those experienced by each individual relay. 

Evaluation of the proposed sites indicated that in some cases most relays were assigned a reliability score of ñ5ò 

but with no information to support this.  

Whilst the additional information presented highlighted specific sites that would require replacement, this was not 

consistent across all sites.  

The query response highlighted above for 33 kV protection resulted in NIE Networks re-evaluating the volumes for 

11 kV relay replacements. No changes to the requested volumes of 11 kV relays were identified, however, the 

points raised above still apply to some categories and therefore a reduction has been applied as shown in Table 

38. 

Table 36 D603 ï 11 kV protection updated recommendations 

Sub-programme DD Request FD Request GHD updated recommendation 

D603b 304 304 243 (80% of FD request) 

D603s 68 68 54 (80% of FD request) 

Where possible, NIE Networks should seek to be as efficient as possible in the delivery of its retro-fit programme, 

ensuring that relays which have a low score are re-used. 

6.4.1.3 D603v - Switchboard VT Replacement 

GHD has reviewed the additional narrative and supporting evidence provided by NIE Networks regarding the 

proposed Voltage Transformer (VT) replacements. The original evidence presented to the UR provided only very 

limited details and therefore it was not possible to validate the proposals. 

However, the additional information provided by NIE Networks provides evidence that supports the need to 

replace the oil-filled VTs with a modern equivalent.  

GHDôs updated recommendation is to allow 40 VT replacements. 

6.4.1.4 D603w - Protection Pilot 

GHD has reviewed the additional narrative and supporting evidence provided by NIE Networks regarding the 

proposed protection pilot expenditure. The additional evidence provided supports the need to address the poor 

condition equipment identified. 

GHDôs updated recommendation is to allow £20k. 

6.5 GHD FD recommendation 
Table 37 presents the recommended allowance for Distribution Protection. The requested allowance has been 

adjusted based on a reduction in volumes for selected sub-programmes, as described above29. Unit costs were 

found to be justified, so these remain unchanged. 

The recommendation to reduce volumes is based on the issues described earlier in this section. Primarily, the 

issues relate to a lack of evidence to support the allocation of condition scores and the resulting volumes. The 

justification presented in the EJPs is very high-level with no specific detail on how individual assets have been 

assigned a condition score. There is no evidence presented to demonstrate that the main drivers of safety and 

network resilience/reliability have been considered in the scoring and prioritisation of asset replacement. However, 

it is understood that there are issues with particular makes/models of assets, therefore, the volumes proposed 

have not been dismissed completely. The reductions proposed by GHD are deemed to be reasonable to address 

 
29 No reductions have been recommended for sub-programmes included in EJP 1.703 (substation monitors) and sub-programme D603u ï 
Mesh VT Replacement, where the volumes are justified 




































































































































































































