
Date of Submission

May 2019

Project Title

Better Spur Protection

Project Reference

NIA_UKPN0005

Funding Licensee(s) Project Start Date

April 2014

Project Duration

2 years and 6 months

Network Innovation Allowance Progress Report

Notes on Completion: Please refer to the appropriate NIA Governance Document to assist in the completion of this form.

Network Licensees must publish the required Project Progress information on the Smarter Networks Portal by 31st July 2014 and each year
thereafter. The Network Licensee(s) must publish Project Progress information for each NIA Project that has developed new learning in the
preceding relevant year.

Project Progress

Nominated Project Contact(s)

Jordi Ros (Jordi.Ros@ukpowernetworks.co.uk)

Scope

EPN Analysis

In EPN there far fewer ASLs installed than in SPN.  Therefore there is an opportunity to install the Fuse Savers on a “clean” feeder that
does not have reclosers and ASLs on it already.  Through the process described above a particular feeder was identified.

Feeder Shepherd and Dog T off Langham Primary suffered 26 faults last year and 12 short interruptions. 74% of CIs and 90% of CMLs on
the feeder were caused by wind & gale, lightning, and trees.  The feeder also has 14 spurs with 404 customers on these spurs. The feeder
has 1161 customers in total.  Last year the feeder had 0.16 CIs and 0.56 CMLs.  The feeder has a total of 35km of overhead line. 18km
(52%) of the feeder’s overhead line is on spurs.

The feeder also has 147 worst served customers and currently there are no ASLs on the entire feeder.

There are 7 spurs of note:

Holly Lodge Spur: 1.642km
Brook Fm Spur: 3.567km
Creaks Grove Spur: 2.313km
Garnons Reservoir: 2.158km
Spring Cott Spur: 2.909km
Wormingford Village Spur: 1.960km
Peartree Cotts Spur: 3.605km

SPN Analysis

SPN already has a high penetration of ASLs on the network which have been installed over many years.  The trial objective here is to install
Fuse Savers in a “busy” environment to see how the devices perform alongside a number of different types of reclosers and several ASLs.
It is also important to see if the devices can operate in an identical fashion to the existing ASL as well how the devices grade with the
existing protection schemes on the feeders.

In SPN, Cranleigh Primary has been selected to implement a number of Fuse Savers in a variety of conditions.  Placing Fuse Savers on
more than one feeder on one primary, to see how the Fuse Savers work with ASLs and reclosers and the device performs on two phase
spurs.

Cranleigh Primary currently has 4 feeders in the worst 20 performing feeders.  The primary also has 177 worst served customers.  The
primary also had 134 short interruptions in the last 5 years (3rd worst in SPN) and 216 faults (2nd worst in SPN) in the last 5 years.

The trial on Cranleigh Primary will be to replace 18 ASLs due for replacement on several feeders off Cranleigh Primary.  The benefit of the
process is to test whether the devices can fit where ASLs have been installed and therefore be a like-for-like replacement.  The customer
benefit of installing the Fuse Saver is that the customers on the feeder will retain the current level of protection but without the irritation of
short interruptions that occur due to reclosers operating to activate the ASL.

Cranleigh Primary currently has 4 feeders in the worst 20 performing feeders.  The primary also has 177 worst served customers.  The
primary also had 134 short interruptions in the last 5 years (3rd worst in SPN) and 216 faults (2nd worst in SPN) in the last 5 years.



The trial on Cranleigh Primary will be to replace 18 ASLs due for replacement on several feeders off Cranleigh Primary.  The benefit of the
process is to test whether the devices can fit where ASLs have been installed and therefore be a like-for-like replacement.  The customer
benefit of installing the Fuse Saver is that the customers on the feeder will retain the current level of protection but without the irritation of
short interruptions that occur due to reclosers operating to activate the ASL.

Objectives(s)

Prove device works as expected
Prove device is compatible with the UK Power Networks SCADA system
Prove device can be safely installed by HV Live Line teams
Prove Wi-Fi security
Prove device works in the same manner as an ASL

 

Success Criteria

The successful demonstration that the Fuse Saver can operate in a superior fashion to ASLs, and provide greater information regarding
normal and fault conditions on the spur.

Performance Compared to the Original Project Aims, Objectives and Success Criteria

In 2015/16 the first three of the planned seven devices have been installed in EPN.  The remaining four devices are still to be installed and
scheduled for Q3 2016

The 18 sites in SPN are scheduled for installation later in 2016.

The main issue encountered to date has been the integration of the SCADA.  A number of challenges have been discovered, including:
missing report by exception capability, half hourly measurements and spurious device state.  These have been resolved through software
upgrades.

In order to manage the devices that have been installed and to begin trial learning outcomes, the devices have to date been monitored
manually which is time-consuming.

The spurs where those devices have been installed have not yet seen a fault in the time that they have been on network.

 

Required Modifications to the Planned Approach During the Course of the Project

During the course of investigating and testing the device on the test RIG constructed, it came to light that it would be possible to modify the
device in order to increase the overall benefit of the device.  The device typically operates in conjunction with a fuse.  The device will see
the fault current and open.  After a defined time it will then close.  This is done in order to clear a transient fault.  Should the fault be
permanent then the fuse will clear the fault from the network.  The Fuse Saver is configured to grade with the fuse during installation.

A proposal was put to Siemens that if the defined time was extended beyond the capacitor recharge time, it would then be possible for the
device to open a second time.  This functionality enables the device to be a single shot recloser and removes the need to install a fuse on
site. The benefit of this is a reduction in consumable cost and man-time for replacing fuses.

Siemens took the suggestion onboard and at their own cost, adding the enhancements and then re-testing the new version of the device.
UK Power Networks took receipt of device in February 2016.

The project is in discussion with the Power Network Demonstration Centre (PNDC) in Cumbernauld, in order to synthesize the results
needed to test the devices’ performance and review how the devices integrate with the control system. Once the SCADA has been
integrated with the control system, the device (with the new functionality) will be taken up to the PNDC in order to test the device’s new
functionality and prove integration with the SCADA system under live testing.  With the SCADA proved, the sites that have had Fuse Savers
installed will have their remote terminal units commissioned.

In the event of no faults occurring on the network, the test results will enable the project to still assess the effectiveness of the device on
the overall network.

 

Lessons Learnt for Future Projects

Several key learning points have been identified to date relating to the introduction of 3-phase devices on to the HV control diagram, and
which are already feeding into new projects:

 Configuration and control of the equipment
How to present 3 phase data and status information
How to embed composite symbology used for the equipment in the control diagram, and



What alarm and events and frequency are required

The development of new procedures for live line installation, operational protocols and the approvals process
 
Understanding the complications of wireless remote terminal units and the resulting communication delay
 
A dedicated SCADA resource will be allocated in future projects when implementing a new technology function and while innovating
to further develop a device’s functional application on the network

The Outcomes of the Project

Data Access

Foreground IPR
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