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1. Introduction 

This document discusses the performance of Method 1 of the UK Power Networks FUN-LV project 

with respect to LV circuit breakers and link box switches as supplied by EA Technology Ltd. This 

method shares capacity across two substations and consists of fitting link box switches into a link 

box which was previously functioning as a normal open point (i.e. without any links connecting the 

two substations together). The circuit breakers were installed into the two substations which shared 

capacity at either end of the LV Feeder.  

The primary focus of this document is to discuss the challenges faced with the performance, 

operability and reliability of the equipment installed as part of Method 1. 

1.1 Definitions, Acronyms and Abbreviations 

Term Definition 

3G Third Generation 

ALVIN Automated Low Voltage Intelligent Network 

DNP3 Distributed Network Protocol 3 

DNO Distribution Network Operator 

EATL EA Technology Ltd 

FPI Fault Passage Indicator 

FUN-LV Flexible Urban Network Low Voltage 

GPRS General Packet Radio Service 

mPortal mini Portal – communications gateway 

PLC Power Line Carrier 

3G Third Generation 

 

2. Performance 

Due to data and cyber security for the automation/protection equipment (ALVIN Reclose
TM

), the data 

related to the performance of this equipment is received and stored by UK Power Networks internal 

IT systems including PowerOn Fusion and Pi. Access to this information is restricted for third party 

use and therefore the performance analysis has been based on feedback from the supplier in terms 

of manufacturing and/or maintenance issues.  

Since installation, no equipment returns have been recorded by the manufacturer implying that the 

equipment has been fully functional and providing the necessary performance required.   
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There have been various communication issues (see Section 3.2) reported by the Field 

Engineers/Control Engineers which are not being considered as a lack of performance due to 

implementation of autonomous algorithms which were designed to take over the control of the 

equipment if communications are lost as per FUN-LV Method 1 specification.  

3. Operational Issues 

This section discusses the operational issues encountered during the implementation of Method 1 

and includes commentary on installation, communications, software, equipment issues, reliability 

and maintenance.  The information contained in this section was collated through technical 

discussions with key UK Power Networks staff and information provided via a usability questionnaire 

which can be found in Appendix 1. 

3.1 Installation & Commissioning Issues 

The installation and commissioning phase of the project highlighted two key areas that required 

attention.  

 Quantity of control cables; The original system was cable connected between the ALVIN 

Reclosers and Gateway Unit which demanded more time and effort to install whilst trying to 

ensure that the reliability of the system remained high. Following discussions with the 

operational engineers, EATL developed a new version of the Gateway where cables were 

eliminated and wireless communication implemented to take their place.  This improved 

installation time significantly and produced a much tidier solution in terms of aesthetics.  

 Commissioning issues; As part of the installation process the operator needs to fully 

commission the equipment, even down to the internal components and settings of the 

Gateway. In a small number of cases, the user defined/factory settings that should be unique 

to each device, were setup in a wrong way causing data collision.  EATL have made plans to 

simplify the user interface and improve the production process to avoid such scenarios in the 

future. 

3.2 Communication issues  

During the project, several comments were reported, especially at the beginning of the project 

relating to the reliability of PLC Communication. These comments included: 

 Low Bandwidth; low bandwidth per se does not have a negative effect on the system control 

experience because the DNP3 commands sent over PLC to the link box equipment are not very 

large. However, with respect to the update of the link box controller firmware, this can take a 

much longer period relatively speaking.  Analysis of this issue lead to the conclusion that there 

was misplaced expectation from PLC type communication. The main issue being that that 

power cables are prone to many spurious signals originating from various loads, switching 

operations and generators that are difficult to predict or filter. This issue is continuing to be 

investigated beyond the close of the project. Additionally, cable impedances at higher 

frequencies, required for high speed communications is unfavourable. Therefore, it is very 

difficult to obtain transfer rates that all broadband or 3G users come to expect as normal.  

 Communication Interruptions; it was noticed that mainly during switching operations, the 

communication could be lost which in turn prevented the remote control/monitoring of the 

linkbox equipment.  The probable cause of this was due to a high amount of wide band noise 

being injected into the communication path (power cables) because of high current switching 

on the network.  

To counteract these issues, a local automation scheme was proposed and implemented by EATL. 

The way this scheme worked was that in the absence of communication to the linkbox, the device 
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would switch to autonomous decision making on the required action and inform the Control Room 

of the network status once the communication links were re-established.  

As part of the technical discussions to address the above issues, it was proposed by the UK Power 

Networks Communication Engineers that it was worth considering GPRS type communication to be 

used instead of PLC. EATL took this suggestion on board and produced a prototype 3G modem with 

a view to replacing the Linkbox Controller at some time in the future.  However, there is a significant 

amount of work to be undertaken before this can happen; a series of experiments must be 

undertaken to measure the reliability of ground level antennas. Moreover, the financial aspects must 

also be considered as the installation of 3G modems in each LinkBox may be financially more 

demanding than any PLC solution used to date. 

3.3 Software Issues 

The main software issue encountered was related to the settings installed onto the ALVIN Reclose
TM

 

circuit breaker units.  The UK Power Networks operational engineers highlighted the fact that certain 

default values of the equipment were not being selected properly e.g. FPI levels, alarm levels and 

automation settings. Because of this, EATL created a software update where these issues were 

rectified and the potential problem removed. 

3.4 Equipment Issues 

The main equipment issue encountered during the project involved the overheating of the JPU fuse 

carriers which forms part of the ALVIN Reclose
TM

 circuit breakers.  This fuse is in series with the 

circuit breaker and provides additional protection to the network when fault currents in excess of 

6kA occur, usually these faults are close to the substation. 

 Fuse Carriers; It was found on a small number of occasions that the standard 83mm (linkbox 

type) JPU fuse carriers had overheated. This was found to be due to the fuse holder not being 

fully secured causing a high resistance connection with high conducting losses leading to local 

overheating. This issue was easily solved with further familiarisation and training. 

3.5 Reliability 

FUN-LV follows on from the SULVN project. Its major focus is on the automated reconfiguration of 

the LV Network by using the autonomous functionality of LV switching devices. Since FUN-LV project 

follows SULVN, many of the identified system bugs had been already rectified. This applies to both 

electronics and software. Moreover, as it was found that FUN-LV firmware is more stable and offers 

more functionalities, UK Power Networks decided to upgrade all SULVN equipment with this version.  

During the project the only reliability issue recorded was the self-resetting of certain Gateways due 

to increased heat.  This issue was considered and relevant modification prepared for existing and 

new generation of the equipment for future roll out.  

3.6 Maintenance 

The system was designed with the minimum amount of maintenance required in mind. The only part 

of the system to be maintained is the ALVIN Reclose
TM

 and LinkBox Switch. Initially each unit is 

scheduled for maintenance after 1,000 operations, however, potentially there is room to increase 

the amount of operations if field experience suggests this is a possibility.  

It is suggested, as for any circuit breaker, that those pieces of equipment that are operated very 

rarely, then it would be a useful exercise to perform a switching operation at least once per six 

months in the first instance. The opening and closing time can then be read from device input 

registers and stored for trending purposes. 
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4. System Developments – Post Installation 

Throughout the project during site visits and technical discussion meetings, EATL monitored the 

user feedback concerning the operation of the system and the various issues raised.  Following 

evaluation of this information, several key improvements were identified which would be beneficial 

to the operation of system and would also satisfy the wider DNO requirements.  

Therefore, it was decided to undertake several discrete developments, the most significant of which 

are outlined below: 

4.1 Development of the mPortal 

It was decided to improve the Portal (or Gateway) used during the FUN-LV project for the following 

reasons: 

 Cost Engineering; it was possible to obtain a significant reduction in cost whilst keeping 

similar functionality through selection of the latest components and technology. 

 Functionality; the new mPortal (see Figure 1 b) has very similar functionality to the old 

Gateway (see Figure 1 a). The only functionality that has been removed is the PLC modem, 

however, it is possible to connect it as an accessory if required by the DNO. 

 Ergonomics and ease of installation; the new mPortal is much easier to install. It is smaller, 

lighter and can be magnetically mounted. The mPortal offers wireless connectivity or wired 

connectivity which is dependent on the user preferences. It also has a user accessible Sim-

Card slot allowing quick and easy installation of Sim-Cards. Its average installation time in 

basic mode is less than 1 minute with wireless connectivity. 

 

a) b)  

Figure 1 Comparison Communication Portals – (a) Original Gateway/Portal), (b) – new mPortal 

4.2 Improvements to ALVIN Reclose
TM

 

There are two improvements that have been made to the ALVIN Reclose
TM

 design as a result of the 

learning from the project installations. 

 Wireless Communication; To reduce the number of cables used to connect the ALVIN units 

to the communication portal in each substation, the addition of wireless communication 

capabilities has been developed via a new accessory port located on the front of the ALVIN 

Reclose
TM

 V2.  The addition of the accessory port allows the recloser to use the original cable 

connection to connect to existing installations or it can use the wireless technology with the 

latest mPortal.   There is even forward compatibility available for all FUN-LV units which use 

interfacing cables.  
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 Self-Powered; Each ALVIN Reclose
TM

 unit needs a source of power to support its control system.  

Traditionally this has been done with a separate power supply lead which plugs into the 240V 

socket found on most LV Boards. The solution to this was for the ALVIN Reclose
TM

 to be 

modified so that it is self-powered either from the live busbar (radial circuits) and/or the live 

circuit (meshed networks).  This solution negates the need for the external power supply 

cables. 

4.3 ALVIN Reclose
TM

 – “Stand Alone” Mode 

An automated low voltage intelligent network as demonstrated in the FUN-LV project is a complex 

system which allows for remote operation and reconfiguration of the network whilst also providing 

the necessary protective cover in times of abnormal conditions and faults.  

However, it became apparent during the project that there is also a need for some sort of portable 

fault management tool that could be rapidly deployed on those LV networks that had not been 

automated as part of the project which could deal with overloads and transient faults.   

Therefore, a “Stand Alone” solution, ALVIN RecloseIT
TM

, was developed independently by EA 

Technology which is attracting international DNO markets.  This includes the self-powered ALVIN 

Reclose
TM

 unit that can work in 1, 2 or 3 phase configurations with no communication involved. In 

the event of fault, the units will operate trying to restore supply automatically following an overload 

or transient fault. If power cannot be restored due a permanent fault, the customer will then have 

to inform the DNO about their loss of supply.  

This is a very cost effective solution from the point of view of equipment installation and allows for 

a much larger deployment of LV reclosing devices providing better quality of supply to more 

customers at the same price. It has been possible to achieve this due to the unique functionalities 

of the ALVIN Reclose
TM

 and these are highlighted below: 

 The unit uses the unique SafeOn system to energise the circuit and will that the recloser will 

not indiscriminately close onto a fault. 

 The units do not require any maintenance unless the in-line fuse has operated requiring the 

DNO staff to replace the fuse.  

 The units do not require communication for correct operation, therefore significant savings 

can be achieved.  The unit has been designed for 1,000 switching operations without the need 

to maintain it. 

 The Unit is self-powered and can be installed without a communication unit within the 

substation. 

4.4 Various Software Modifications 

Post installation modifications incorporated functionality improvements and bug fixes including 

those originating from the SULVN project. 

Several post installation modifications were addressed as follows: 

 Bug fixes to improve operability for Control Engineers i.e. correct reporting of fuse rating 

 Bug fixes to improve operability for Field Engineers i.e. adding new opening/closing schemes 

 Bug fixes to improve internal data flow between communications hub and data hub 
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 Removal of critical bug relating to internal state machine behaviour
1

  

 Extension to existing functionality
1

 i.e. automated generation of Red and Amber Alarm Levels 

depending on fuse rating, implementation of new default values based on current operational 

experiences 

 Removal of critical bug relating to external trip input which was incorrectly triggering 

5. Future Improvements and Modifications 

5.1 Modifications and recommendations to improve trial equipment 

It has been suggested that the ALVIN Reclose
TM

 V3 equipment could be included within the trial 

where certain improvements/modifications were made as a result of the FUN-LV project.  These can 

then be fully tested on the live system. 

5.2 Technology Roadmap 

The ALVIN Reclose
TM

 V3 system was made available from September 2016 where it has incorporated 

many of the modifications and suggestions requested by the current users. There are however 

additional new improvements and enchantments planned for the equipment which include: 

 Addition of distance to fault capabilities 

 Interface modification to fit 83mm fuse holders 

 Reduction in size 

 

Figure 2 Development Roadmap for ALVIN family 

It is expected that new versions will be released through years 2017 and 2018. 

 

                                                

1

 Currently undergoing pre-release tests 
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Appendix I Usability Questionnaire 

This form requires you to tick appropriate option or record an appropriate answer where required. 

Personal Information  

Please mark your position within UK Power Networks: 

UK Power 

Networks 

Staff 

 Field Engineer Control Engineer Office Based 

Contractor  Other (Specify): 

 

I have installed (or have assisted) the ALVIN range of equipment on the UK Power Networks network 

which includes items such as ALVIN Reclose
TM

, linkbox, linkbox switch and communication gateway 

(count each individual item): 

none 1-10 More than 10 

 

I was operating the equipment remotely or locally  

Once or twice Some times Very often On daily basis 

 

Your Experience: 

Please add your score to each question below: 1 is a low score (means that you are unhappy about 

equipment performance in this area) and 5 is very high score (means that you are very happy). 

If you compare this functionality with any other product, then please enter its name. 

How easy was to fit the following items (1- very difficult, 5 very easy; please compare it to similar 

equipment if you have such experience): Please leave the score field empty if you do not have 

relevant experience. 

Question 
Score (1 means low 

and 5 means high) 

Compared 

to … 

How easy was it to install the Communication Gateway  
 

How easy was it to install the ALVIN Reclose
TM

 Circuit 

Breaker 
 

 

How easy was it to install LinkBox controller  
 

How easy was it to install LinkBox switch  
 

How easy is it to operate equipment locally or remotely  
 

What would your level of trust be that the system will 

perform as expected 
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How easy was it to learn how to install/operate the system  
 

How safe do you feel when operating the system  
 

How flexible is the system to meet your needs  
 

How reliable is the system  
 

How happy are you to use the system  
 

 

Please enter below any additional comments you would like to make concerning, likes, dislikes and 

any improvements that you think would be beneficial: 

Comments 
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