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1 INTRODUCTION 

1.1 Scope 

This document is evidence of Successful Delivery Reward Criteria TW.3 Publish Cooling 
equipment specifications and installation reports as specified in the Celsius bid submission 
document. This document describes the retrofit cooling equipment deployed on the Celsius 
project, including specifications and installation details. 

1.2 The Celsius project background 

Celsius is funded via Ofgem’s Network Innovation Competition (NIC) funding mechanism. 
The project was authorised to commence in December 2015 and is expected to be complete 
by March 2020. 

Celsius explores innovative, cost-effective approaches to managing potentially excessive 
temperatures at distribution substations, which could otherwise constrain the connection of 
low carbon technologies (LCTs). 

 

Celsius first seeks to identify potential thermal issues by establishing how different 
distribution substations in differing environments behave thermally under a variety of load 
and environmental conditions. Celsius will develop the following methodologies to better 
understand the real thermal ratings of distribution substation assets in order to unlock 
capacity:  

 Retrofit thermal monitoring: By using improved technology to measure asset and 
ambient temperatures, and relating these to a range of environmental, load and 
seasonal factors, Celsius will enable understanding of real thermal ratings of assets, 
rather than the nominal ratings that are used today. This will allow improved 
understanding of the amount of latent capacity which could be accessed without further 
intervention 

 Thermal ratings tool: the learning from the retrofit thermal monitoring trials and 
analysis will be formalised and transferred into a simple tool that can be used by 
operations and planning employees at any network operator, to better understand the 
capacity of the existing or planned network. 

Celsius will then identify, evaluate and demonstrate retrofit cooling technologies that can be 
used to directly manage the temperature of assets. By managing temperature in this way, 
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Celsius will deliver additional capacity release. Customer surveys will establish customer 
perception of retrofit cooling techniques and whether the application of these techniques is 
as acceptable to them as traditional reinforcement. 

2 COOLING EQUIPMENT 

Celsius monitoring equipment was fitted to 520 distribution substations across ENWLs 
network. From these 520 sites, 100 sites were selected for the cooling trials based on a 
variety of factors to give a reasonable representation of ENWLs network. This included 
substation building type, loading, transformer specification, load profile and environmental 
factors. These were then split into 60 passive cooling sites and 40 active cooling sites. 

2.1 Active cooling sites 

We used two types of active cooling for this project; a negative pressure cooling system 
(Ekkosense) and a positive pressure cooling system (Passcomm). 20 units of each were 
installed. 

2.1.1 Ekkosense 

This system works by drawing hot air away from the transformer and expelling it through a 
duct outside of the substation. A screen is placed around the transformer with a small gap at 
low level to ensure that the air is drawn over the transformer and not just extracted from the 
general substation environment. See Appendix A for specifications. 

Figure 1: Ekkosense install 
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2.1.2 Passcomm 

This system works by creating a positive pressure inside the substation. External air is blown 
into the substation and forced out of high level vents. Existing low level vents may need to be 
blocked off for the unit to operate efficiently. Care has been taken to place the unit in a 
position where the cool air blows directly onto the transformer, again to maximise its 
efficiency. This unit can either be mounted externally or internally to give maximum flexibility 
to accommodate for different substation layouts. See Appendix B for specifications. 

Figure 2: Externally mounted Passcomm install 

 

The Passcomm unit was originally designed for server rooms where air quality is very 
important. This is the reason the unit has G4 level filtration. It was identified during the trial 
that this level of filtration was not required for this project and as a result Passcomm have 
drawn up a re-design of their existing unit to G2 filtration standard which means that the unit 
can be smaller, quieter and potentially cheaper whilst still delivering the same cooling effect. 
See Appendix C for the specification. 

2.2 Passive cooling sites 

A variety of passive cooling techniques were applied to 60 substations using the various 
techniques stated below. 

2.2.1 Additional ventilation 

Additional vents were added to 41 substations to aid the natural cooling of the transformer. 
Twenty one of these were brick built substations, two of which were classed as unusual. This 
means that they were non-standard e.g. not a traditional stand alone substation but part of a 
larger building or with multiple rooms. Twenty of these sites were GRP type substations, ten 
of which also had the roofs painted with solar reflective paint. These vents were placed in the 
optimal position within the substation based on the thermal flow modelling study completed 
by the National Physical Laboratory. Thermal Flow Study. See Appendix D for paint 
specification used on GRP roofs. 

For some of the double-skinned brick walls, the external wall was fitted with additional vents 
(See Figure 3) and the internal wall was core drilled (see Figure 4). This is a cost effective 
and efficient way of ensuring the structural integrity of the substation is not compromised. 

https://www.enwl.co.uk/globalassets/innovation/celsius/celsius-documents/specification-for-phase-2-thermal-flow-modelling.pdf
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Figure 3: Additional vent on a brick built substation (external) 
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Figure 4: Core drilling on internal substation wall 
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Figure 5: Additional vent fitted to a GRP substation 
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2.2.2 Painting of transformers 

Ten outdoor transformers were painted with solar reflective paint. The aim of this is to reduce 
the amount of heat the asset absorbs from the sun. See Appendix E for paint specification 
used on transformers. 

Figure 6: Transformer painted with solar reflective paint 
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2.2.3 Shading of transformers 

Five outdoor substations were covered with a “Gazebo” type of shading structure. Again the 
purpose of this is to reduce the amount of heat the asset absorbs from the sun. See 
Appendix F for shading specifications. 

Figure 7: Transformer covered with shading canopy 

 

 

2.2.4 Cable backfill 

A number of cable sites have had temperature and load monitoring fitted directly to the 
cables. This data will be analysed and the best four sites will be filled with a thermally 
enhanced backfill (Bentonite and Silica Sand Mix) and the data will then be compared with 
traditional backfill data to evaluate its performance.  
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3 SITE LIST 

Below is a list of the site locations with the cooling techniques applied to them. 

Sub no. Site name  Site type Cooling technique applied 

211952 Wentworth Road Brick built Passcomm 

414690 Spendmore Lane Brick built Passcomm 

211510 Far Moor Brick built Passcomm 

216839 Lodge Drive Brick built Passcomm 

171782 Temple Road North Brick built Passcomm 

171758 Stanley Road  Brick built Passcomm 

410073 Berry Lane Brick built Passcomm 

165333 Nuthurst Road Brick built Passcomm 

165175 Boyle Street Brick built Passcomm 

231042 Mayor Street Brick built Passcomm 

165122 Windsor Road  Brick built Passcomm 

216809 Lancaster Avenue Brick built Passcomm 

332812 Portland Grove Brick built Passcomm 

323747 Andrew Street Brick built Passcomm 

659436 Shap Road Laundry GRP Passcomm 

658014 Brantfell Brick built Passcomm 

171051 Alexandra Road S Brick built Passcomm 

450986 Lord Square Integrated Passcomm 

171422 Clarendon Road T1 Brick built Passcomm 

171284 Buckingham Road Brick built Passcomm 
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Sub no. Site name  Site type Cooling technique applied 

171974 Maine Road Brick built Ekkosense 

165221 Farnham Avenue Brick built Ekkosense 

315097 Lower Falinge Brick built Ekkosense 

314385 Dean Hsg Brick built Ekkosense 

641915 Helmside Drive Brick built Ekkosense 

414869 Heaton Close Brick built Ekkosense 

450029 Audley Hall Brick built Ekkosense 

231207 Green Lane Brick built Ekkosense 

231178 Angle Street Brick built Ekkosense 

171524 Marsland Road Brick built Ekkosense 

171526 Dene Road Brick built Ekkosense 

232186 Mount Street Brick built Ekkosense 

312757 Factory Street Brick built Ekkosense 

450255 Lorne Street Brick built Ekkosense 

315259 Summervale House Brick built Ekkosense 

410155 Fir Trees Brick built Ekkosense 

410017 Emmanuel Street Brick built Ekkosense 

332812 Portland Grove Brick built Ekkosense 

171422 Clarendon Road T2 Brick built Ekkosense 

331286 Offerton Drive Brick built Ekkosense 

325835 Brookfield ind Est Outdoor Transformer painted with reflective paint 

621853 Crosthwaite Court Outdoor Transformer painted with reflective paint 
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Sub no. Site name  Site type Cooling technique applied 

165680 CWS Broughton Outdoor Transformer painted with reflective paint 

620620 Headlands Outdoor Transformer painted with reflective paint 

455561 Manor Road Outdoor Transformer painted with reflective paint 

612788 Romney Road Outdoor Transformer painted with reflective paint 

641928 Schola Green Lane Outdoor Transformer painted with reflective paint 

327078 Tame Street Outdoor Transformer painted with reflective paint 

636050 Thurstonefield No1 Outdoor Transformer painted with reflective paint 

325847 Whitelands Road Ind Est Outdoor Transformer painted with reflective paint 

171904 Silverwood Avenue Outdoor Shading canopy placed over transformer 

171784 Tesco Stores Outdoor Shading canopy placed over transformer 

330134 Dialstone Lane Outdoor Shading canopy placed over transformer 

417005 ATE Grimsargh Outdoor Shading canopy placed over transformer 

415341 St Leonards Outdoor Shading canopy placed over transformer 

419894 Prismo Products GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

165935 Avondale Road GRP Additional vents installed 

172004 Rusholme Place GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

165073 Seaford Road GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

328629 Ashton 6th Form College GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

417305 Saunders Wood GRP Additional vents installed 

231735 Carnation Road GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

166531 Audley Avenue GRP Additional vents installed 
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Sub no. Site name  Site type Cooling technique applied 

166915 Direct Line GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

166924 Cawdor Street GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

178381 Ashley Walk GRP Additional vents installed 

167259 Manor Park GRP Additional vents installed 

178114 Withington Road GRP Additional vents installed 

211945 Chantry Walk GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

231757 Eustace Street GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

419910 
Buckshaw Village 
Commercial 

GRP Additional vents installed 

338363 Palace Road GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

327652 Saddleworth School GRP 
Additional vents installed and GRP roof 
painted with reflective paint 

629174 South Row GRP Additional vents installed 

636385 Queensway GRP Additional vents installed 

216005 Acorn Street Brick built Additional vents installed   

171262 Brompton Road Brick built Additional vents installed   

171538 Devonshire Street N Brick built Additional vents installed   

165136 Dudley Street Brick built Additional vents installed   

171039 Jessel Close Brick built Additional vents installed   

212726 Leicester Avenue Brick built Additional vents installed   

211851 Sherwood Drive Brick built Additional vents installed   

165500 Victoria Road Brick built Additional vents installed   

165671 Whitefriars Brick built Additional vents installed   
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Sub no. Site name  Site type Cooling technique applied 

312968 Wordsworth Road Brick built Additional vents installed   

212304 Alder Avenue Brick built Additional vents installed   

415142 Hough Lane Brick built Additional vents installed   

211605 Milton Gr Brick built Additional vents installed   

172047 Langport Avenue Brick built Additional vents installed   

322507 Regina Avenue Brick built Additional vents installed   

217277 St Georges Street Brick built Additional vents installed   

165184 Moordown Close Brick built Additional vents installed   

320739 Wellington Road Brick built Additional vents installed   

320618 Woodend Lane Brick built Additional vents installed   

165455 Mount Street  Unusual Additional vents installed   

621389 Upton Street Unusual Additional vents installed   
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4 APPENDICES 

4.1 Appendix A – Ekkosense Specification 
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4.2 Appendix B – Passcomm Specifications – Coolflow DCM 
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4.3 Appendix C – Passcomm re-designed unit – Coolflow DCM G2 
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4.4 Appendix D – GRP roof paint specification 
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4.5 Appendix E – Transformer paint specification 
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4.6 Appendix F – Shading canopy specification 
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