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Installation, commissioning, decommissioning & removal 

1. Introduction 

In February 2016 EA Technology responded to a request from Western Power Distribution 
(WPD) for ideas for Network Innovation Competition projects. Following this request, the 
OpenLV Initial Screening Proforma (ISP) and subsequent Full Bid Submission were submitted 
to Ofgem in April 2016 and August 2016 respectively. Ofgem confirmed the project would 
be funded in November 2016. 

In terms of the working relationship between WPD and EA Technology the following key 
points should be noted: 

1) Both companies worked in partnership to develop the OpenLV Full Bid Submission; 
and 

2) Both companies will continue to work in partnership to deliver the OpenLV project. 

2. Background 

LV-/!tϰ ƛǎ ŀ ŘƛǎǘǊƛōǳǘŜŘ ƛƴǘŜƭƭƛƎŜƴŎŜ ƴŜǘǿƻǊƪ ǎƻŦǘǿŀǊŜ ǇƭŀǘŦƻǊƳΣ ŘŜǎƛƎƴŜŘ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘ 
as part of a low-cost network monitoring solution to enable network operators to reduce 
data transmission costs and enable network automation in a cost-effective manner. 

Local processing of monitored data, enables just the pertinent information to be 
transmitted, significantly reducing communication costs incurred by the DNO.  Additional 
benefits that arise from the use of LV-/!tϰ are related to the ability to distribute data cost 
effectively, to third party companies enabling, the provision of additional services to the 
network, and communities, for use in community energy schemes. 

LV-/!tϰ ǇƭŀǘŦƻǊƳ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōȅ 9! Technology and Nortech as part of an InnovateUK 
project, and OpenLV will demonstrate the potential of the platform to provide benefits to 
DNOs, customers and third-party organisations. 

Within the OpenLV Project, LV-/!tϰ will be installed on rugged PCs suitable for installation 
in a substation environment. 

EA Technology will be responsible for managing and delivering the OpenLV Project on 
ōŜƘŀƭŦ ƻŦ ²t5 ŀƭǘƘƻǳƎƘ ŀƭƭ ǿƻǊƪ ǳƴŘŜǊǘŀƪŜƴ ƻƴ ²t5Ωǎ ƴŜǘǿƻǊƪ ǿƛƭƭ ōŜ ǳƴŘŜǊǘŀƪŜƴ ōȅ 
WP5Ωǎ ǎǘŀŦŦΦ 

EA Technology staff will provide on-site installation support and undertake the 
commissioning tests once installation is complete. 
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3. System overview 

The trial system being deployed in the OpenLV Project consists of a combination of 
hardware and software.  The purpose of the project is to demonstrate the capability of a 
software platform (LV-/!tϰύΣ ǘƻ ǇǊƻǾƛŘŜ ŘƛǎǘǊƛōǳǘŜŘ ƛƴǘŜƭƭƛƎŜƴŎŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǘƘŜ [± 
network and make useful data available to third party companies, Universities and 
community groups. 

LV-/!tϰ ƛǎ ŀ ƘŀǊŘǿŀǊŜ ŀƎƴƻǎǘƛŎ ǎƻŦǘǿŀǊŜ ǇƭŀǘŦƻǊƳΣ ŘŜǎƛƎƴŜŘ ŀǎ ŀ ŦǊŀƳŜǿƻǊƪ ƻƴ ǿƘƛŎƘ ǘƘƛǊŘ 
party applications can be run.  The framework provides a number of core services for third 
party application developers to utilise, including access to data gathered by the platform, 
communications functionality and data storage. 

The LV-/!tϰ ǎƻŦǘǿŀǊŜ ǇƭŀǘŦƻǊƳ ǿƛƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ŀƴ ŜƳōŜŘŘŜŘ t/Φ  /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ǿƛƭƭ 
be provided via an ethernet connected modem.  LV network data will be provided by a 
connected Lucy Electric GridKey MCU520 platform.  Thermal monitoring of the local 
transformer and ambient temperature will be undertaken using thermal probes. 

3.1 Enclosure - External 

The overall solution is to be deployed within a suitable, non-conducting enclosure, capable 
of being mounted via multiple methods, including direct wall mounting or magnetic 
mounting on switch-gear or a transformer. 

Figure 1 shows an example of the enclosure mounted on a transformer, demonstrating the 
magnetic bracket and mounting capability. Key features of the enclosure are highlighted in 
the picture. 

 
Figure 1: OpenLV Solution - Enclosure 
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The enclosure is a plastic based enclosure with an IP rating of IP66 and is capable of being 
mounted via multiple methods. Figure 1 demonstrates the enclosure magnetically mounted 
on the side of an item of switch-gear with a mounting frame supporting some of the weight.  
If the enclosure is to be wall-mounted, the mounting frame can be removed, and the same 
mounting points utilised for bolting wall brackets to the enclosure, see Figure 2. 

 
Figure 2: OpenLV Solution ς Enclosure mounting points 

In the event the unit is to be mounted on top of the LV fuse board enclosure, the magnets 
will still be utilised to prevent accidental dislodging of the enclosure. 

The outside of the enclosure includes an isolation switch to be utilised for disconnecting the 
![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ ŦǊƻƳ ǘƘŜ [±-/!tϰ ǇƭŀǘŦƻǊƳ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ƛŦ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǎŀŦŜǘȅ 
on-ǎƛǘŜΦ ¢Ƙƛǎ ǎǿƛǘŎƘ Ŏŀƴ ōŜ ƭƻŎƪŜŘ ΨƻŦŦΩ ǘƻ ǇǊŜǾŜƴǘ ƛƴŀŘǾŜǊǘŜƴǘ ƻǊ ǳƴŀǳǘƘƻǊƛǎŜŘ ǊŜŀŎǘƛǾŀǘƛƻƴ 
of the system. 

When deploying ALVIN RŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ ƛƴ ǘƘŜ ǎǳōǎǘŀǘƛƻƴ ǘƻ ǇǊƻǾƛŘŜ ŀǳǘƻƳŀǘŜŘ ƴŜǘǿƻǊƪ 
meshing, the front mounted isolation switch must be readily accessible in the event 
isolation is necessary. 

A padlock hasp is included to prevent unauthorised access to the LV-/!tϰ ǇƭŀǘŦƻǊƳΤ ƻƴly 
the OpenLV Project team will have the ability to unlock the enclosure, once access to the 
substation has been provided by WPD staff. 
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3.2 Enclosure - Internal 

The enclosure contains most of the key components of the OpenLV solution, specifically the 
industrial PC (Advantech UNO-2484G), the modem and digital I/O terminal providing 
ŎƻƴƴŜŎǘƛƻƴǎ ǘƻ ǘƘŜ ǘƘŜǊƳƻŎƻǳǇƭŜǎ ŀƴŘ ![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎΦ 

 
Figure 3: OpenLV Solution ς Enclosure Internals1 

Connections to and from the enclosure pass through the cube glands at the bottom of the 
enclosure and will be routed as appropriate on a site-by-site basis. 
  

 
1

 The enclosure shown in Figure 3 has a temporary power cable for direct connection to the power supply. 
When installed on-site, the incoming power feed will be routed through the isolation switch on the left, 
allowing the power to be disabled for all system components within the enclosure. 
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3.3 Ancillary equipment 

3.3.1 ![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ 

![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ ǿƛƭƭ ƻƴƭȅ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ мл ǎǳōǎǘŀǘƛƻƴǎ όŦƛǾŜ ǇŀƛǊǎύ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ 
trial. 

These devices will be connected to the LV-/!tϰ ǇƭŀǘŦƻǊƳ ǿƘŜƴ ƛƴǎǘŀƭƭŜŘ ŀƭƭƻǿƛƴƎ ǘƘŜ 
system to control operation of the circuit breaker within each device. 

For the avoidance of doubt, the autonomous protection functionality within the devices will 
continue to operate as normal and cannot be overridden by the LV-/!tϰ ǇƭŀǘŦƻǊƳΦ 

 
Figure 4: OpenLV Solution ς ![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜs 

! ŘŜǇƭƻȅƳŜƴǘ ƻŦ !ƭǾƛƴ wŜŎƭƻǎŜϰ ǳƴƛǘǎΣ ǳǎƛƴƎ ǘȅǇƛŎŀƭ ΨƻŦŦ-the-ǎƘŜƭŦΩ ǾŀǊƛŀƴǘǎΣ ǿƛƭƭ 
automatically attempt to reclose the circuit breaker after opening in the event of a fault.  
This functionality has been disabled, at the request of WPD, for the units being installed as 
part of the OpenLV project. 

The installed units will instead open the circuit breaker in the event of a fault and will 
require manual intervention by a WPD engineer to reenergise the circuit, in a similar 
manner to replacement of a fuse. 
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3.3.2 LV System monitoring ς Lucy Electric GridKey MCU520 

Monitoring of the LV network within the OpenLV Project is via a GridKey MCU520 platform 
that communicates with the LV-/!tϰ ƘŀǊŘǿŀǊŜ Ǿƛŀ ŀƴ ŜǘƘŜǊƴŜǘ ŎƻƴƴŜŎǘƻǊΦ 

Depending on the substation arrangement, the MCU520 monitors either: 
1. All feeders and summates the values to provide the total transformer load; or 
2. The LV busbars and the single feeder (to be meshed). 

The first option is always applied for Method 2 and 3 substations. 

The MCU520 is designed to be installed via the use of magnetic mountings or direct wall-
fixings.  Each site inspected at the site-survey (phase 2) stage will identify the preferred 
installation arrangements. 

 
Figure 5: OpenLV Solution ς GridKey MCU520 
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3.3.3 Temperature monitoring 

The dynamic rating application utilises 
calculated transformer and monitored 
ambient temperatures to model the 
available and predicted capacity of 
the transformer in question.  The 
ambient temperature will be 
measured using a thermocouple 
temperature probe installed within a 
radiation shield (note that in the 
picture the probe is partially removed 
from the shield) to prevent or 
mitigate the effects of wind and direct 
sunlight on the thermocouple. 

The internal temperature of the 
associated transformer will also be monitored (to allow comparison of the calculated and 
actual values), utilising a similar thermal probe, however a radiation shield is not required in 
this instance.  Instead the transformer thermal pocket will be filled with oil with the probe 
inserted into this. 

  
Figure 7: Example of a transformer oil pocket and cap 

 
Figure 8: Example transformer oil pocket and test cap, including thermal probe 

 

Figure 6: OpenLV Solution ς Thermal probe & radiation shield 
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4. Management of safety 

4.1 Key documents 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅ ŘƻŎǳƳŜƴǘǎ ǊŜƭŀǘƛƴƎ ǘƻ ²t5Ωǎ ǿƻǊƪƛƴƎ ǇǊŀŎǘƛŎŜǎ ǿƛƭƭ ōŜ ŀŘƘŜǊŜŘ ǘƻ ŀǘ ŀƭƭ 
times.  If specific trial locations require working methods covered by additional policies, 
these shall ŀƭǎƻ ōŜ ŀŘƘŜǊŜŘ ǘƻΦ  Lǘ ǎƘŀƭƭ ǊŜƳŀƛƴ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ²t5Ωǎ ǎǘŀŦŦ ǘƻ ŜƴǎǳǊŜ 
ŀŘƘŜǊŜƴŎŜ ǿƛǘƘ ²t5Ωǎ ǎŀŦŜ ǿƻǊƪƛƴƎ ǇǊŀŎǘƛŎŜǎΦ 

Standard Technique: SP2KD 

Relating to the Retro-Fitting of Monitoring Equipment In Live LV Cabinets. 

Policy Document: GE21/2 

Relating to Approval of Equipment and Software for Use as Part of the Distribution System 
and the Conduct of Trials. 

Generic Risk Assessment: Work Activity ς Electrical Fitting 

Detailing identified hazards, their assessment, control measures and required on-site 
actions to avoid or mitigate them. 

²t5Ωǎ 5ƛǎǘǊƛōǳǘƛƻƴ {ŀŦŜǘȅ wǳƭŜǎ 

WPD have a published set of Distribution Safety Rules (DSR's) which are in place for the 
protection of employees and the safety of all who may work on distribution network 
operator systems. 

¢ƘŜǎŜ ŀǊŜ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ 9b!Ωǎ ǇǳōƭƛǎƘŜŘ ΨaƻŘŜƭ 5ƛǎǘǊƛōǳǘƛƻƴ {ŀŦŜǘȅ wǳƭŜǎΩ2 and must be 
ŀŘƘŜǊŜŘ ǘƻ ƛƴ ƭƛƴŜ ǿƛǘƘ ²t5Ωǎ ƴƻǊƳŀƭ ǿƻǊƪƛƴƎ ǇǊŀŎǘƛŎŜǎΦ 

4.2 Key working practices 

The following key working practices / principles must be adhered to throughout all on-site 
working in relation to the OpenLV Project. 

3. Installation, maintenance of hardware and removal of hardware from the network 
shall only be undertaken by WPD staff who hold suitable authorisation to 
undertake the work.  This applies whether the equipment is being installed when 
ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŀǎǎŜǘǎ ŀǊŜ Ψ[ƛǾŜΩ ƻǊ Ψ5ŜŀŘΩΦ 

4. bƻ ǿƻǊƪ Ƴǳǎǘ ōŜ ǳƴŘŜǊǘŀƪŜƴ ǳƴŘŜǊ ΨƭƻƴŜ ǿƻǊƪƛƴƎΩ ŎƻƴŘƛǘƛƻƴǎΦ 
5. All applicable safety rules and other procedures must be followed whilst 

undertaking work in accordance with this work instruction. 
6. Prior to carrying out any work a risk assessment shall be carried out in accordance 

with ST: HS 20A. 
7. In addition to the use of the generic risk assessment, a task assessment to 

determine location specific risks to be considered.  These shall include, but not be 
limited to: 
i. Sources of possible back-feeds. 

 
2

 http://www.energynetworks.org/assets/files/electricity/she/ENA%20SHE%20Standard%2007%20-
%20Model%20Distribution%20Safety%20Rules%20(2016).pdf  

http://www.energynetworks.org/assets/files/electricity/she/ENA%20SHE%20Standard%2007%20-%20Model%20Distribution%20Safety%20Rules%20(2016).pdf
http://www.energynetworks.org/assets/files/electricity/she/ENA%20SHE%20Standard%2007%20-%20Model%20Distribution%20Safety%20Rules%20(2016).pdf
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ii. Condition of the LV cabinet. 
iii. Are links between the neutral bar and LV cabinet earthing connected. 

8. Safety precautions and procedures applicable to low voltage systems as detailed in 
section 8 of the Operational Safety rules shall be followed at all times. 

9. WPD control room will be advised prior to work starting and upon completion of 
the work. 

10. Personal Protective Equipment will be worn in accordance with the following: 
i. LV rubber gloves complying with ST: HS 8B. 
ii. Suitable Eye protection complying with ST: HS 8D. 
iii. Flame resistant coveralls complying with ST: HS 8H. 

5. Summary of the site selection process 

The process for identifying and selecting trial locations is fully detailed in the Project 
ŘƻŎǳƳŜƴǘ άhǇŜƴ[± LŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ¢Ǌƛŀƭ bŜǘǿƻǊƪǎέ ƘƻǿŜǾŜǊ ŀ ōǊƛŜŦ ǎǳƳƳŀǊȅ ƛǎ ǇǊƻǾƛŘŜŘ 
below. 

The process consists of three phases: 

 Phase 1: Desktop Survey 

 Phase 2: Site Surveys 

 Phase 3: Detailed Desktop Analysis 

5.1 Phase 1 ς Desktop Survey 

PhasŜ м Ŏƻƴǎƛǎǘǎ ƻŦ ŀ ŘŜǎƪǘƻǇ ŀƴŀƭȅǎƛǎ ƻŦ ²t5Ωǎ [± ƴŜǘǿƻǊƪ ǳǎƛƴƎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ 
ǇǊŜŘƛŎǘŜŘ ƭƻŀŘ ǇǊƻŦƛƭŜǎ ŀƴŘ ŘŜǘŀƛƭǎ ƻŦ ǎǇŜŎƛŦƛŎ ƴŜǘǿƻǊƪǎ ŦǊƻƳ ²t5Ωǎ bŜǘǿƻǊƪ 5ŀǘŀ tƻǊǘŀƭΦ 

The desktop survey prioritised sites for investigation based on the following factors: 

¶ Ground or pole-mounted: Ground mounted transformers (GMTs) required within 
the project. No pole-mounted transformers will be selected for use within the 
OpenLV Project. 

¶ Estimated load as a proportion of transformer capacity ς higher proportional 
usage, within the asset rating, were preferred. 

¶ Substation has a feeder capable of being connected to an adjacent / nearby 
substation. 

¶ Feeders are capable of withstanding loads likely to be transferred if meshing were 
implemented. 

¶ Both substations are fed from the same HV network. 

If all of these criteria are met, then the site will be selected for a site survey in Phase 2. 
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5.2 Phase 2 ς Site Survey 

The site survey in Phase 2 enables verification that the network and substations are suitable 
for the OpenLV Project to install the trial equipment. Consequently, the checks to be 
undertaken on-site are: 

¶ Ability to install the equipment within the substation, considering space available 
and structural capability. 

¶ Wireless communication (3G / 4G network) is suitable for project requirements. 

¶ Phasing of the adjacent networks. 

¶ LV networks able to be physically meshed at the Normally Open Point (NOP). 

¶ !ōƭŜ ǘƻ ƛƴǎǘŀƭƭ ![±Lb wŜŎƭƻǎŜϰ ǳƴƛǘǎ ƛƴ ǇƭŀŎŜ ƻŦ ƴƻǊƳŀƭ ŦǳǎŜǎ ƻƴ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ 
board. 

5.3 Phase 3 ς Detailed Desktop Analysis 

Once a site is verified as suitable during a site survey a detailed analysis of the network will 
be undertaken to calculate the fault levels and associated protection settings for the site in 
ǘƘŜ ƴŜǘǿƻǊƪΩǎ ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀƴŘ ǳƴŘŜǊ ŀ bŜǘǿƻǊƪ aŜǎƘƛƴƎ ǎŎenario. 

6. Installation 

6.1 General requirements for installation 

This method statement provides details regarding the installation of the LV-/!tϰ ǇƭŀǘŦƻǊƳ 
trial equipment for the OpenLV Project.  It focusses on the methods to be followed to make 
the necessary connections to the LV network, enabling the trial equipment to be powered 
and gather the required data for the trials.  This method statement provides guidance 
regarding the provision of suitable enclosures and the positioning of the LV-/!tϰ 
equipment within distribution substation. 

The instructions for the installation of the LV-/!tϰ ǇƭŀǘŦƻǊƳǎ ǎƘŀƭƭ ōŜ ŦƻƭƭƻǿŜŘ ƛƴ ŀƭƭ 
ƛƴǎǘŀƴŎŜǎΦ  ¢ƘŜ ![±Lb wŜŎƭƻǎŜϰ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ǳǘƛƭƛǎŜŘ ŦƻǊ ŀǳǘƻƳŀǘŜŘ ƴŜǘǿƻǊƪ ŎƻƴǘǊƻƭ ǿƛƭƭ 
only be installed in a small subset of the network locations used in the OpenLV Project.   

Installation of the LV-CAP Platform proceeds as follows:. 
1. The LV-/!tϰ ǇƭŀǘŦƻǊƳ ǿƛƭƭ ōŜ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ŀƴ ŜƴŎƭƻǎǳǊŜ ǎǳƛǘŀōƭŜ ŦƻǊ both direct 

wall-mounting, the use of magnetic mounts or a supporting bracket. 
2. The mounting approach to be utilised will be determined and documented during 

the site survey.  This will be provided, including photographs of the installation 
location in the event that the LV-/!tϰ ŜƴŎƭƻǎǳǊŜ Ŏŀƴ be mounted appropriately. 

3. The LV-/!tϰ ǇƭŀǘŦƻǊƳΣ ƛn the configuration utilised within the OpenLV Project 
utilises an MCU520 platform to monitor the LV Network.  This data is then passed 
to the LV-/!tϰ ǇƭŀǘŦƻǊƳ ǘƘǊƻǳƎƘ ŀƴ ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ Řŀǘŀ ŎŀōƭŜΦ 

4. Current References ς All 3-phase3 current values for the transformer will be 
obtained by the MCU520 platform using fully insulated sensing transducers 

 
3

 The neutral connection will be monitored where possible, also utilizing fully insulated 

Rogowski Coils.  
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(Rogowski coils). The sensors will be installed around the cable connections at 
suitable locations as close as practically possible to the MCU520 control cabinet. 

5. If it proves impossible / impractical to directly monitor the feed from the 
transformer to the LV fuse board then it will be necessary to monitor all active 
feeders and summate the values to determine the total transformer load. 

6. LV voltage monitoring will be achieved through connection to the LV network in 
one of two methods: 

o The use of Schneider modified fuse carriers; or 
o The use of G-Clamps connected directly to the bus-bars. 

7. In either case, the connections shall be fused and the MCU520 platform will also 
draw its power via the same connection. 

8. Where a generic installation instruction is to be followed, a full assessment of 
options for the connection of current sensors will be made prior to any work 
commencing. 

9. Prior to work commencing, a visual inspection of 
the connection points will be carried out with 
particular attention being made to positions where 
current sensors are to be installed. If there is any 
doubt regarding the condition of the connection 
point, work shall not commence, and the issue 
shall be referred to the person responsible for 
instructing the installation. 

10. Some substations may contain asbestos; if this is 
the case, a sign on the outside of the substation 
and at multiple locations within, will be clearly 
present. A folder will be present detailing the 
location of the asbestos materials within the 
substation.  No work shall commence until the 
folder has been examined and the asbestos 
containing materials identified. 

6.2 Order of installation 

The exact arrangements for installation will depend on the individual sites.  A site survey 
will be required in each case to confirm the suitability of the location for use in the trials.  
The order of site verification and installation will be the same in each case. 

The equipment will be prepared as far as practicable prior to delivery to site for installation, 
with the intention being to minimise work required on-site. 

Once all equipment is on site, all cable lengths and routing should be determined before 
any items are secured in place to ensure all lead lengths are long enough. 
  

Figure 9: Asbestos Warning Sign 
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6.2.1 Installation of LV-/!tϰ ǇƭŀǘŦƻǊƳ 

In all instances of trial locations selected for use in the OpenLV Project, a system enclosure 
and Gridkey MCU520 platform will be installed. The proposed method of installation being:  

1. Initial site survey to verify suitability 
2. Visual inspection prior to work commencing 
3. Any civil work required (identified and agreed with WPD following initial site 

survey) 
4. Cable routes and ducting prepared and installed 
5. Mounting of the Lucy GridKey MCU520 in an accessible location 

¶ This will ideally be final installation location but if not, ensure sufficient 
slack remains in the sensor tails to allow relocation of the enclosure post 
setup. 

6. Installation of CTs / Rogowski coils (connect each cable to the MCU520 before 
proceeding to the next). 

7. Installation of modified fuse carriers, or g-clamps for voltage monitoring 

¶ ²ƘŜǊŜ ƳƻŘƛŦƛŜŘ ŦǳǎŜ ŎŀǊǊƛŜǊǎ ŀǊŜ ǊŜǉǳƛǊŜŘΣ ²t5Ωǎ ƴƻǊƳŀƭ ǿƻǊƪƛƴƎ ǇǊŀŎǘƛŎŜǎ 
for installation must be followed. 

8. Installation of LV-/!tϰ ŜƴŎƭƻǎǳǊŜ 
9. Connection of Lucy GridKey MCU520 to LV-/!tϰ. 
10. Connection of power connections to LV-/!tϰ  
11. Connection of joint voltage / power connections to Lucy GridKey MCU 520 

¶ Terminate connections into the MCU520 and replace protective cover 
before connecting the cable to the modified fuse carrier / G-Clamp to the 
busbar. 

12. Add protective cover to the MCU520. 
13. If necessary, relocate the MCU520 enclosure to final location. 
14. Undertake commissioning tests 

6.2.2 Lƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀŘŘƛǘƛƻƴŀƭ ![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ 

All LV-/!tϰ ǇƭŀǘŦƻǊƳǎ ǿƛƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ![±Lb wŜŎƭƻǎŜϰ ƛƴǘŜƎǊŀǘƛƻƴΦ ¢ƘŜ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ 
installation and commissioning of ALVIN ReclƻǎŜϰ ǳƴƛǘǎ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ Appendix D.  ALVIN 
wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ ǿƛƭƭ ƻƴƭȅ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǎƳŀƭƭ ǎǳō-set (10 substations, in five pairs) of all 
project trial locations and these locations will not be finalised until some months after the 
other LV-/!tϰ ǇƭŀǘŦƻǊƳǎ ƘŀǾŜ ōŜŜƴ ŘŜǇƭƻȅŜŘ under Method 1. 

It will be necessary to inform all staff working at the relevant depot area of the installation 
ƻŦ ǘƘŜ ![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜs, including how to manage their presence in the event of a 
fault on the connected network.  ²t5Ωǎ ŎƻƴǘǊƻƭ ǊƻƻƳ Ƴǳǎǘ ŀƭǎƻ ōŜ ƛƴŦƻǊƳŜŘ ƻŦ ǘƘŜ 
presence of an autonomously meshed network. 
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6.3 On-site installation works 

Once the site location has been confirmed, equipment installation will be undertaken using 
the below guidance. 

6.3.1 Detailed visual inspection 

Regardless of the substation type, a detailed visual inspection shall be undertaken to 
confirm no fundamental changes have occurred since the site survey. The following key 
points must be verified prior to installation commencing: 

1. There is sufficient space to safely install the enclosure such that access for working 
is not impeded and a viable escape route remains. 

2. The existing substation assets are in good condition and do not obviously require 
maintenance to make them safe prior to further equipment being installed. 

3. Cable routes planned during the initial site survey remain available for use. 

6.3.2 Installation of LV-/!tϰ ŜƴŎƭƻǎǳǊŜ 

The mounting arrangement of the LV-/!tϰ ŜƴŎƭƻǎǳǊŜ ǿƛƭƭ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ ǎǳōǎǘŀǘƛƻƴ 
in which it is to be installed and comprise one of the below approaches, as determined 
during the site-survey. 

1. Direct fixing to the wall utilising the mounting points on each enclosure; 
2. Magnetic mounting on substation assets; 
3. Mounting on batons installed within the substation (e.g. on existing fence line); or 
4. Ground mounting within substation. 

Direct wall-mounting 

The enclosure utilised for the LV-/!tϰ ǇƭŀǘŦƻǊƳ ŘŜǇƭƻȅŜŘ ǿƛǘƘƛƴ ǘƘŜ hǇŜƴ[± tǊƻƧŜŎǘ ǘǊƛŀƭǎ 
is capable of direct wall-mounting using brackets shown in Figure 2. 

If a substation selected for the trials has sufficient wall space, in a position suitable for 
installation when allowing for cable routes and safe access and egress to the substation, 
then a wall mounting arrangement, similar to that shown in  Figure 10 should be 
undertaken. 

The wall-mounting brackets enable installation to proceed without opening of the 
enclosure, minimising the risk of damage to the equipment. 

The enclosure shown in Figure 10 is ƻƴŜ ƻŦ ǘƘŜ ǳƴƛǘǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŦƛǊǎǘ ΨǇŀƛǊΩ ƻŦ aŜǘƘƻŘ м 
substations.  

The enclosure will be mounted to the wall using Masonry Anchor Loose Bolts or an 
appropriate equivalent; these will be provided with the enclosure. 

A fixing hole diameter of 14mm is required, of a depth 55mm, to securely wall-mount the 
enclosure. 
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Figure 10: Example of wall-mounted enclosure 

Magnetic mounting 

The enclosure can also be magnetically mounted 
on the side of substation equipment in the 
absence of suitable wall space within the 
substation.  The enclosure is bolted directly to a 
frame, on which the magnets are connected. 

This approach utilises the frame to support the 
weight of the enclosure whilst the magnets 
prevent it from falling or becoming accidentally 
dislodged. 

An example of this approach is provided in Figure 
11. 
  

Figure 11: Example of a magnetic mounting 
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Ground mounting 

If there is any history of a substation flooding, or it is not possible to mount the enclosure as 
demonstrated in either Figure 10 or Figure 11, Uni-Strut style ŦǊŀƳŜ ǿƛǘƘ άCƭŜȄƛ ŦŜŜǘέ ǿƛƭƭ ōŜ 
used to raise the enclosure off the ground (Figure 12). This may be independently mounted, 
as shown on the left of Figure 12, or mounted against the LV board as shown on the right. 

  
Figure 12: Examples of frame used to ground mount an enclosure 

Wherever possible, the enclosure shall be mounted such that it is secured against the LV 
pillar, transformer or substation fence to improve stability, as shown in Figure 12. 

Wherever the cabinet is mounted the necessary cable route shall be determined on a site-
by-site basis and selected to minimise risk of damaging the cables, reduce trip hazard 
ǇƻǘŜƴǘƛŀƭΣ ŀƴŘ ǇǊŜǾŜƴǘ ŘƛǎǊǳǇǘƛƻƴ ǘƻ ǘƘŜ ǎǳōǎǘŀǘƛƻƴΩǎ ŜȄƛǎǘƛƴƎ ŀǎǎŜǘǎΦ 

Above the LV pillar 

In some instances, the preferred method of installation may be to locate the enclosure on 
its back directly above the LV board. Magnetic mounts can, if required still be fitted to the 
rear of the cabinet however they should be fitted with a thin rubber / neoprene gasket to 
prevent damage to the top of the LV board. The position of the [± /!tϰ enclosure should 
be selected to best enable access to the enclosure and cable connections if required.  Safe 
access to the LV board, including opening of the pillar door must be considered. 

All cabling can be routed out the bottom of the LV-/!tϰ ŜƴŎƭƻǎǳǊŜ ŀƴŘ Ƴǳǎǘ ōŜ ŘǊŜǎǎŜŘ ƛƴ 
such a way it does not interfere with access or operation of equipment within the sub. 

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ƛŦ ǘƘŜ ![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ ŀǊŜ to be installed at a later date it will 
be necessary for the isolation switch located on the front of the LV-/!tϰ ŜƴŎƭƻǎǳǊŜ ǘƻ ōŜ 
readily accessible.  ²ƘŜǊŜ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ƛƴǎǘŀƭƭ ![±Lb wŜŎƭƻǎŜϰ ŘŜǾƛŎŜǎ ǿƛǘƘƛƴ ǘƘŜ [± ŦǳǎŜ 
board, mounting of the LV-/!tϰ ŜƴŎƭƻǎǳǊŜ ƻƴ ǘƻǇ ƻŦ ǘƘŜ [± ǇƛƭƭŀǊ is not an option as this 
would render the isolation switch inaccessible. 
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In this situation, the LV-C!tϰ ŜƴŎƭƻǎǳǊŜ Ƴǳǎǘ ōŜ ƳƻǳƴǘŜŘ ƛƴ ŀ ǎǳƛǘŀōƭŜ ƭƻŎŀǘƛƻƴ ŀǘ ǘƘŜ Ǉƻƛƴǘ 
of first installation or have sufficient spare cable lengths to allow an easy, safe, relocation of 
the enclosure if required at a later date. 

 

 
Figure 13: Space on top of a package substation arrangement 

  


















































