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DISCLAIMER

Neither WPD, nor any person acting on its behalf, makes any warranty, express or implied,
with respect to the use of any information, method mocess disclosed in thiocument or

that such use may not infringe the rights of any third party or assumes any liabilities with
respect to the use of, or for damage resulting in any way from the use of, any information,
apparatus, method or process digsed in the document.

© Western Power Distributio2018

No part of this publication may be reproduced, stored in a retrieval system or transmitted,
in any form or by any means electronic, mechanical, photocopying, recording or otherwise,
without the written permission of the Fure Networks Manager, Western Power
Distribution, Herald Way, Pegasus Business Park, Castle Donington. DE74 2TU.

Telephone +44 (0) 1332 827446mail wpdinnovation@westernpoer.co.uk
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Glossary

Term Definition
ALVIN Automated Low Voltage Intelligent Network
HV High Voltage

Intelligent Substation Deviae The enclosure comprising the V! t
ISD platform, a 4G router/modem, power connectivity and LV netw
monitoring hardvare.

LV LowVoltage
LM 1t u Low Voltage Common Application Platform
NOP Normally Open Point
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1 Introduction

This method statement forms part of a sibf documentation which has been

created specifically for the OpenLV project that is being condubtedVPD in

conjunction with EA Technology Ltd. The Open LV project is a proof of concept

study to determine the viability and functionality of a form of tdisuted

intelligence being applied to an electrical distribution system. Method 1 of OpenLV

is concy SR 6AGK (GKS GSYLIRNINE daYSakKAy3IE
substations as a means of relieving load and /or thermal constraints.

i s
A/ SIS

2 Document Scope

In acordance with the requirements stipulated by WPD, this document will form

the basis of a WPD approveatocedure for the installation of £ Ay wSOf 2 &
devices. On ten LV circui{gstalled in five connected pairghese devices will

replace the WPD standal LV fusesfor one feederfound within secondary

substation distribution fuse boards. This documassumes the following:

1 the selected circuits have passed all the technical criteria to allow them to be
WYSaKSRQ

1 selected secondary substation sites aldga have Lucy ElectricGridkey
(MCU520monitoring installed

1 existing monitoring isfitted such thatthe load of the feeder with Alvin
wSOft 2aSu dzy A a A asendoS bi@heldblgsIather GhEKnNP dz3 K
sensors througlthe fuse carrier.

3 1 f OAY w8SLripthd Su 5

The ALVIN Reclose is an intelligent distribution fuse replacenumvice,
comprising of aBS88 fuse in series with a controllable current switching device
providing an impressive arc free 1000+ operations. The ALVIN Reclose fits into
most BS38 fuse boards without the use of amlditional tooling It is powered

from the Busbar or Circuit amzbnstantly monitors voltage and curremiaveforms

for any faults.Once a fault has been detected the circuit breakadinarily)trips
before the fuse rupturesprotecting the network and enabling further safe reclose
options without the need to replacefase

It is also possible to directly control the circuit breakey’ (G KS | £ Ay wSOf
taking advantage of the embedded SafeOn andfeee breaker technology to

make and break connections in LV circuits independent of the fault protection
operation.

Ly GKS hLISYy[* LINR2SOG:z GKS intfis@anferiwS Of 2 & &
provide network meshing capability under the control of the/LV t platform and
will not automaticallyreclose after a fault has been detected
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4 I £ OA y wdp@dticha &erements specmcally for
OpenLV

The Alvin Reclose R S @hidh @il be employed for the duration of this OpenLV

project are a conduit to provide the automated LV switching function in order to

G Y S a K4V faeders between pairs sécondary substions. WPD have placed

the following specific requirements/res@®iii A 2 y & dzLl2y GKS | £ GAY w

be used for this purpose:

T !1ft@AYy wSOft2aSu RS@GAO
Ao A00KSaé¢sx YR Ay (K
standard BS88 Ldistribution fuse.

T 1EOAYy wSOf2aSu RSBODIREBSY ®ANI L3S0\ E dzingy/
restore supplies in the event of a power outage.

T ¢KS 1 f @Ay wSOf2aSu dzy Al Qa RSTItdeilli LIdzNILI
remain, although the units deployedinder the OpenLV Project will be
configured such that thewill not automatically reclose after a faulin an
attempt to restore supply to customers.

1 In the event of a fault, the units will require manual intemté@n to restore
customer supplies, as walllbe the case in the event of a fuse replacement
beingrequired under a BAU fault scenario.

T ' fOAY wSOft2a8Su RSOAOSA Ydzad y2a FddGdSYLX

¢tKSAS NBIdZANBYSyida YSIYy (KwSEOBZAFRI RBOK

cannot be used within Opérv network meshing schemes. To ensure that these

specific requirements are adhered to, EA Technology will modify the firmware

GAUKAY SIFEOK 2F GKS 't @Ay wSOf2aSu RSOAOS

confines of the OpenLV project.

& dzaASR GAGKAY hLl
$tignS Wil belgade like @ y 2 NJY |

EA Technology Wi demonstrate the changes to firmware during Factory
Acceptance Testing, (FAT), and will provide a visible means of modifiaul
wS Of 2nit Mentification beforedeployment bythe project.
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5 Supplied Equipmet

Tablel details the list of components that will be provided by EA Technology for
use when undertaking equipment installation at each substation for the OpenLV
project.

Tablel - Component list providedoy EA Technology

Item Quantity

ALVIN Reclose unit 3
(Individually packaged with neutral
cable)

Fuse Stalk @ers

Neutral Cable and &lamp

Daisy Chain Cable

LM 'twnw [/ 2YYa tAyl [/

In-Line Fuse Carrig& fuses)

P W kN O

Installation Kit

NOTE: I £ gAY wbBit® &re doBnally suppliesvithout the inline fuse
carrier or fuse.

However, for the OpenLV project an exception will be madeaaridv fuse carrier
will be suppliedg A G K S+ OK | f & Awfh 3058 @fid2oé SNA fukssA
available at each sit@as appropriate for each poinff installation)

The fuse to be installed will be confirmed by the LV network studies undertaken as
part of the site verification checks and hence are specific to each substation.
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5.1 ALVIN Reclose unit

91 ¢SOKy2f2328Qa !f{ Ay wHROpeattraa thiduelg NE 5 A
sophisticated but lowcost supply restoration solution, providifsgb h Q& G KS | 0 A
for quick, restoration of supply po$ault whilst reducing risk to onsite staff and
customers. The units also introduce capability for networtomation and future

LV network control schemes, as the OpenLV Project is demonstrating.

Close Button (Timer Delay)\

Neutral Socket (8 pin)

TDR Port (fused)

System Fault LED

Address Button
315A/400A In-Line Fuse Socket
Incoming Voltage LED
Open Button (Timer Delay)
. Open Position LED

10. Close Position LED

11. Out Of Phase LED

12. Fault Passage Indicator LED

13. Fuse Rating Selector Button
14. Comms Socket (4 pin)

Fgurel-{ 4 yRIFNR !t gAy wSOft2aSu RSOAO

PN AWNE

Xe]

w

The ALVINdevicesfor use on the project (nomneclose after first fault detection
configuration)are readily identifiable byabelsaffixed to the front and sides of the

lf OAY WwWSOILNR2IA RSAATFRNI GKS LINRB2SOGx OfS
twhwo/ ¢ | {9 hb[,6 ¢

¢
w
[OS)

Figure2¢ch LISY [ + a2 RAFASR ! f Ay wSOf2aSux
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5.2 Fuse Stalk &ers

Each! f gAYy wbBitOd stigplfed with 2 Fuse Stalk Covers. When not in use
these should be stored within the Substation for use in the future if required.
Inspect the covers for any sign of damage prior to installation.

CB Fuse Stalk
Covers fitted

Figure3 - Fuse Stalk Covers

5.3 Neutral Cable and &lamp

“ -  W

Figure4 - Neutral Clamp & Cable

5.4 Daisy Chain Cable
¢KS 51 Aae /KFEAY OFotS Aa I O2YYdzyAOl GA2Y

Figure5 - Daigy Chain Cable
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55 In-Line Fuse Carrier

In-line fuse carriersand appropriately rated fusewill be provided for each Alvin
wS Ot 2aSateaRSiteA OS

Figure6 - LV irline fuse carrier

5.6 Installation Kit

An installation kit wl be supplied with each set of ALVIN Reclose units. The kit
comprises of variousizes of cable ties, sticky back cable tie pads, magnetic
mounts, 3m spiral wrap, quick installation guide and various other components
that can be used to dress trailing deb to facilitate a neat and safe installation of
the equipment within the substadn.

5.7 Installation and removal procedures

t NEOSRdzZNBa F2NJ G§KS WldzA Ol AyadlttlriArzy I
provided for reference imMppendix 2and Appendix 3 although due to the site

specific differences in the OpenLV locations resulting from the interconnected
network requiements,this document outlines the specific gess to be followed

GKSYy AyadaltftAiy3d aspatbifhe @l Préigt RSOAOSA
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Introduction

Overview of trial and associated equipment

The OpenLV innovation project is triallisgart LV closing devices (EA Technology
ALVIN device$ with an associated multifunctional monitoring and control
hardware and softwareplatform (EA Technology ¥V! t n  LJ) to (aFsesblly

potential future benefitsWhilstthe LM ! t © LJX I G F2N¥Y A a OF LJ

of functions, his specifictrih g At £ RSY 2y & potdntial$o mbritd a &
and control a small interconnected LV systessee overviewdiagrambelow.

cq Distri bLItion Network Drawing: ZMB-INSDW-SOSGITIEDC:):.OEZT.;
Wlth Richard Ash 2018/06/05
OpenLV Managed Installation Substation

Customer Loads Customer Loads \
I LV Network
EA Technology ALVIN '
device — always closed to EA Technology ALVIN device —
energise interconnected LV sometimes closed to support supply
feeders to interconnected LV feeders

Figure7: OpenLV Trial System

The system will control switching of ALVIN devices at only one outhstations to
provide asecond source o$upply tothe two linkbox-connected LV feederd his
switching will be based on the predicted temperature of the transfornarboth
substations. The predicted transformer temperatures will be based on forecast
substation loads, and both predictions will be calculated within the/ LNVt u

of !
ausS

platform based on measurements received by/ ! t © LI F GF2NY FNRY

fitted at the subsations.
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6.1.2 Overview of work

L A
Z 00

Installation, commissioning and setting to work of tAwinw S Of 2 & SuLVI Y R
/ ! t platform, for use in tis trial, is a three-stage process that can be
summarised as:

1 Stage 1¢ Equipment installation, commissioning amidtial data capture with
normal network configuration

o LyadlrtftlriaArzy 2F césKS | ft Ay wSOf 24Su
o Commissioning and functional testingf LVCAP platform with ALVIN
devices
o Disabling of system control of ALVIN devices.
0 hLISNY GA2Y 2F (RSLBAABSYEYYEFE QI YPRE DI
1 Stage 2 (duration approximately 2 weeksyontrol simulation

o Closing ofhe link box links to interconnect two LV feeders.

o Operation of ALVIN devices to supply the interconnect LV feeders from
one substation only.

0 Enablement the Loadsense software without ALVIN control capability, to
simulate trial system operation, without anALVIN switching being
undertaken.

1 Stage & Control implementation
o Install links at thdink boxand enable full trial system functionality.
It should be noted that the work will be undertaken as a short programme:
 Stagel - will beimplementedwithin oneday, and will remaid y  WRIF G O
2yteQ Y2RS F2N) FLIWINREAYLFGSte G2 6SS
1 Stage 2¢ will be implemented within a day and will monitor éh
interconnected feeders for approximately two weeks;

1 Stage 3 will be implemented within a day and will remain aative control
mode for a period of approximately 12 months.
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6.2 General Safety Considerations

Before any work is carried out a sispecific safety risk assessment shall be
carried out in accordance with WPD document ST:HS20A.

6.2.1 The electrical risks assocrd with this work are:

1 Contact with live electricity resulting in burns and electric shock
1 Flashover causing fire and explosion resultingums and eye injuries

6.2.2 Theseelectrical risks are controlled by:

All work being carried out in accordance wittetBistribution Safety Rules;
The use oftrained and authorised personne] this work shall only be
undertaken be personnel with the followinguthorisations: LV Switching
(LVSW) andlV Control Persofi.VLI

1 The following of approved procedurgs particuhr:

= =

0 SI:OS2E/4 Relating to Low Voltage System Operation
o0 STCATA/6- Relating to the Inspection and Maintenance of LV Mains Link
Disconnecting Boxes

1 Confirmation of the operational state of the network prior to work
commencing, and inspection of the catidn of assetgrior to operation/use
The effective use of shrouat;

The correct use of approved PPE

The correct use of approved insulated taols

= =4 =

6.2.3 Personal Protective Equipment

Whilst undertaking the work described in this procedure tbkkowing PPE shicbe
worn:

1 AFR clothing in accordance wittPD documen8T:HS8H
9 Class 0 rubber gloves in accordance WitRD documenST:HS8B
1 A fullface visor in accordance withPD documen§T:HS8D
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6.3 Stage 1Commissioningg Equipment nstallation and initial data
capture

Confimation of successful completion of each commissioning step should be
recorded in record sheets shownAppendix 1

A Stage 1 commissioning record sheet shoulddrepdeted for eaclsubstation

A copy of the commissning shees should be returned to the OpenLV project

team.
6.3.1 Confirm that work is taking place at the intended substation pair
6.3.2 Installation of equipment at the first substation of the nominated pair

6.3.2.1 Ensure all items aravailable,complete and undamaged.

The required equipment issted inTable2.
Table2 ¢ Componentlist provided by EA Tehnology

Iltem Quantity

ALVIN Reclose unifindividually 3
packaged with neutal cable)

Fuse Stalk @ers

Neutral Cable and &lamp

Daisy Chain Cable

LM 'tnw /2YYa tAY1l [/

In-Line Fuse Carrig& fuses)

R W L, N PO

Installation Kit

This includes:

f hy GKS y/Sd2iWEE GQODYFANY GKSNBE Aa O2yidA
brass clamping plate and the 4mm shrouded socket on the fluted screw head
of the GClamp.

1IC2NJ GKS L¥zN1J32asS 2F !t @Ay wSOft2aSu RSOAOS O2YYAa
the pair is commissioned first.
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G CLAMP BODY FLUTED RING NUT FLUTED SCREW HEAD WITH ~ SHROUDED 4mm SOCKET

MOULDED M16 THREAD

— ./
4 “jﬂ%

SPRING LOADED BRASS CONTACT PIN FINGER GUARD

Figure8 - Neutral GClamp Schematic

1 Confirm the availability of 83mm 3 x JSU appropriately rated fuses, and their
integrity in preparation for service. Securely fit each of the fuses into the Alvin
fuse holders but do not instithe fusS K2t RSNA Ay d2 GKS ! {f JA
this stage.

T 9yadz2NBE GKSNB Aa yz2 W{! ¥ dza SandEokfiin SR {0 2
there is NO continuity between the top and bottom unit clamps on the rear of
the! £t GAY wiltOf 24 Sxu

Top clamp

Bottom clamp

Figure9 - Rear view of an Alvin device

1 NOTE: In the event that continuity is found between the clamps on the rear of
GKS 1t @Ay wSOft2aSu RSOAOST GKS dzyAl af
service and returned to EPechnology for investigan.

6.3.2.2 Che& and confirm the labels within the LV cabinet in order to identify
the LV fuse way / circuit which will form part of the OpenLYV trial.
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6.3.2.3 Complete Substation information and LV Fuse board information on the
Commissioning record. Recorghppendix ) 6 KS | £t gAYy wSOf 2 &
number and revision.
¢CKS &SNRALFf ydzYoSNJ I YR NBGA&AZ2Y 2F -GKS | f§
side of eacldevice.

QY

T

!

Figurel0-! f @AYy wSOf 2aSu bl YSLI I GS

6.3.2.4 Install nS dz(i NJ € o/dZa10 ¥ INEg G D2 LINE JA RS LIS NI
O2yySOGA2Y (2devicdss@AY wSOf 2a&Su

T LY 2NRSNJ G2 LINE JA RSt withkaS permdnéhih yeutral S Of 2 &
02y ySOUA2yvI Wiust He fittad to the neutral busbar. Identify a
suitable location fora SOdzNBf & Y2 deyfllAWLIE (LBNER G&ARSRX
considersthe cable routing to ensure that the connecting cable will not be
unintentionally dislodged. Using the correct PPE and apprgwecedures,
Lyadalff OKSHYISd NI £ abD

MOUNT G CLAMP ONTO

TOP EDGE OF BUS BAR
DRUMMOND SELECTED LOCATION
MUST ALLOW FOR
§|= PROTRUSION OF

\ — 4mm PLUG
/ OPEN G CLAMP ENOUGH aNOWWNET
TYPICAL BUS BAR TO FIT OVER BUS BAR

Figurell- G-Clamp installation
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1. Where possible fit the &lamp to the top edge of the busbar as showrangurell
above.

2. Ensure the clamp is positioned in such a way the 4mm socket on the fluted head is
easilyaccessible and there is enough room to stack multiple 4mm plugs if required.

3. Open the Gclampfar enough to fit over the busbar and place in position.
4. Handtighten the screw head until the brass contact pin contacts the busbar.

5. Continue to hand tighten t Gclamp for a further complete turn past the point of
initial contact.

6. Tighten by hand thedted lock ring nut against the-Gamp body, to prevent the G
clamp from loosening.

6.3.2.5 Install links at link box to connect the trial LV feeders

1. Using standard procedures, installlinks at specified link box location to
interconnect trial LV feeders.

A

6.3.2.6 Install, power up and configurél KS | f gAYy wSOf 2aSu Ayi:
of the LV feeder being worked on

1. 9yadz2NB GKS W{! FdzaS A& g A0 KRANIha tfie fdBs®N2 Y K
stem covers are in place.

2. Withdraw the operationalfuse and confirm the staus of the backeed as per WPD
standard procedure.

Installi KS ! £t GAY w3uSdwaya Su Ayid2 GKS

Connect the neutral cable to the socket on theCamp and corect to the Alvin
wSOf 2aSu dzyAGd ¢KAA gAfft OFdzasS GKS !t OAy

5. Setupi KS ' f gAYy wSOf24Su | RRNSdad ¢KS AYRAQ
Lt gAY wSOf 2a4Su dzy A (withiny38 Sebads of the dieice ety T A 3 dz
energisedd ¢ KS | RRNX&da Aa OKIy3ISR o0& LINBaaay3
through all theavailable address options (Port 1,4-44 Port 5, L3). It is important
that no two units installed on the same LV fuse board have the same phase
designation ad port number. The following serves as an example of a typical LV fuse
board Port and Phase amgement.

For the OpenLV Project, the control software has been programmed to expect the
l'f OAY wSOf 2aSu dzyAdGa §3B. 60S O2yFTAITdzNBR F2N
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123 S
L WEIN N W

o0

Not Connected

i 1 I

99 O o

Way 83 Towards LB 42118
Way 84 Towards LB 421313

~
Way 81 Towards LB 421312

Way 82 Towards 40331 Benjamin St 2-5

Figurel2 ¢ ExampleLV fuse board arrangement

Figurel3 ¢ Portand Phase designation

6. 9YGSNI GKS O2NNBOG aFdzasSé NI GAy3a (2 GKS ! {
@ Af+FoftSY omp! | YR nnepeatedy tot sbtdl dhdoughh &n8 & C €
select the desired fuse rating.

The correct fuse rating will be confirmed esite by EA Technology following LV

network studies undertaken to verify the suitability of the network for use in the
trials.
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