Jointing of Signalling Power
Cables Article in‘Rail Engineer
magazine’ Sept-Oct 2022

Prysmian



Lo

nting of
signalling power cables

\\ all the fuss about?

\ N\ e Network Rail standard for enhanced unarmoured Signalling Power
\ \ ' Distribution cables - NR/L2/SIGELP/27408 was introduced to tighten the
\ \’ \ specification for signalling power cables and support the introduction

of class |l methedology. The cable standard introduced several key
requirements that drive the need to comrectly specify the cable and the associated
accessories — specifically the joints and jointing methodblogy used.

The cable standard re-introduces the use of aluminum az a cenducter of cheice
alongside the traditional and mere expensive stranded copper option. For the
aluminium cptmn NR/L2/SIGELP/27408 :peciﬁe: zclid conductorz up to SSmn?

nd allows both zolid and stranded conductors for sizes equal or greater than
120mm?. To protect the cable from water and rodant-related degradaticon,
the cable standard requ're: the uze of water blndc'ng tapes and ﬁbreghz-
woven rodent resistant tapes.

To zupplement NR/L2/SIGELP/27408 and zupport the required target
azzet life of 35+ years, spacific acceszonies standards have been

Q‘\ written. NR/L2/SKGELP/27423 covers the requirement for cable

\

\ Jeints and connectors. The standard zays that, to achisve the
% targst azzet life, jonts uzing rezinous compounds are preferred
N

\"Previous joints history

W\ The history of jointing zignallng power cable=

is chduared — at one end of the scale there are

W\ manufacturer azzermbled, fully cempatible and tezted

\ \ jonts, which inchide connectors designed and
¥  tested to meet the Network Rail requirements of

\\\ the day. At the other end of the scale are joints
\\ azzembled by third partiez at the lazt mirute to
try to fulfil a particular urgent need, and which

may or may not have been sapprovadby
Metwork Rail.

\ h Atboth ends of thiz scale thers would
_\\ \ be a mix of tachnologies which may er

may not produce a reliable installed jeint

mpnble of ptutect'l'ig the cakle and
mesting the Network Rail azset life
expectationz. Thie chequered history
might have nfluenced the cautious
approach of the ndustry related to
the speed of the reintroduction of

alumirium cenducters.
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Next generation cable joints
The standard NRAL2/SIGELP/27423
relatas to joints ntended for connecting
signaling power cables, where the
electrical zystem iz either TN cr T and the
nominal vcltage & up to 650VAC. The
cabls types are dafinad as felloa=:
» a) Enhancedunammecured ckle to NR/
L2/SIGELP/274C8.
» b)B2 ethylan= propylen= rubber (EPR)
cable to RT/E/PS/COCOS.
» ) Armoured cable to BS 5447,
» d) Armoured cabls to BS 6346,

Within the joints standard, partizular
attention has b=en focuzsed cn the
cenductor ccnnacters or splices which
requires full ccangliance with BS EN
612381 for both aluminium and copper
conductors:

"Cornector restance, tempearature,
mechanical strength and zhort-circuit
behavicur zhallbe in accordance with a
Clazz A cornector az specifiad in BS EN
61238-1." (Netacrk Rail 2015)

In particular, connectiors between
dezimilar metals, i.e., ccgper and
aluminmm, are specified to be made uzing
bimetalic cornectors. Thaze are required
by NR/L2/SIGELP/27423 to be mad= by
friction welding and smiarly tested and
approwed to BS EN 612381,

Mixed experience

Nstwork Rail has moxed expenience with
the alumirium conducter type cables
lzading to a previcuz preference for the
ccppar cenductors, Howewver, driven
by the recent high copper prices theze
cablez are significantly more expenzive
and mcre kakle to theft. Looking cutside
of the rail zecter it waz ncted that the UK
power utiliiez had been wing alumnium
ccnductors and ther azzodated jeints and
connections withcut sigrificant problemsz
for over 40 years. it ws alzo recognised
that the indhuztry had ticht preduct
specificaticn and training requirements in
place.

To enzure an equivalent zucce=z rate on
the product gpacification, the Netweck
Rail jzint standard sets cut zpecific
requirements for conductor connacticns
and their irstallstion:

Mk conpen conducicr based

distribution zy=tems, dummnium cable iz
very ntolerant of pocrly designed and
badly mad=-up cornecterz. Failure of a
cornector can lrad to lozz of the power
distribution zy=tem, which in tumn can
cauze severe cperaticnal disruption. This
spacification haz been developed to
ensure that connectors used in zignalling
poaer ditributicn zystems are made to
a conziztent standard and the messures
identified in thi ztandard, when adhered
to, prevent premature failure.” (Netwerk
Ral, 2015)

Focuzzing on inztallation, the Natwork
Ral accezzery standard requires thatall
connectcrs supglied shallba zuitable for
installaticn in accordance with BS 7409, Thie
iz the ‘Code of practice for Instalation and
inspection of uninsuated comgreszicn and
machanical connactors for power cables
with ccpper or aluminum conductees’ and
covers nztalation methedology, toolng
and ths maintenance and calkration of
tooling. The Natwork Rail standsrd say=
that the prefemred crimging tocls are either
battery-powered cr elactro-hydraulic and
inchides requirement for autechecking.

It dzo requires that manufacturers of
cornectces provide the neceszary trainng
package: to suppart ther uze.

Prysmian Greup haz over 40 years’
expenience n ths development and testing
cf crirrp connecters, 'nch:ing cur in
houz= fiction welding facilty To fulfi the
Natwork Rail requirements the campany
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haz dewvaloped, tested, and qualfiad

a completely new rang= of copper,
alummnium, and ki-metdlic connactors
spacifically to fuly meet the Network

Rail requiremants, The=e Network Rail
apgroved cornectors are fully compatible
with the new Pryzmian Group jeintrange.
Thiz m=anz that all of itz signalling poaer
jonts are zuppliad with the correct
cornectors for their applicaticn.

The Metwerk Rail standard requires that
all jonts are compliant with BS EN 50393
and are dazified az rigd Type Il. A
noted, in crder to fulfil a target azzat life
of 35+ years, jonte made uzing resinous
compounds are prefemed. In addition, to
provide adequate flood rezistance, the
jonts st demonstrate thatthey meet the
water mmmerzion tests dafined in BS EN
50393. (Note: BS EN 50393 requires jonts
to function within thar parameters after
being zubjected toimmersion for 21 duy=
with a 1 matre head of water)

In order to enzure useability and safety
tha Metwork Rail standard zpacifically
requires that the resincus compounds
used shall be clazzification LMP/LI-LT
(Low voltage, Mechanical Protection/
Low voltage, Inzulaticn protecticn and
Low Temperature curing) a5 per the
requirements defined n BS7933-1.In a
move to mantain the highest lavels of
h=alth and zafety, the standard requires
that the reznous caempounds and jcint
capsules uzad shall be nen-toxic sndnen-
hazardous. 3

R
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/ Viorking in cellaberatizn with the Netwerk Rail spgroval:
team, Pryzmian Group has developad and fully product

BS EN 50393 compliant jonts, Thaze jonts utifzs the company’s
enhanced, low hazard, JEM jzinting rezin. Over 30 million litrez of
Prysmian Greup JEM hoz been uzed exteraively by many of the UK
power utlitiaz, with no electrical falures reparted.

Pryzmisn Group's JEM razin can be mixed and will cure ot
temperatures az kow a3 -15°C, meeting the Network Rail low
temperature aring requrements that may be encountered n the
UK climate. Itiz abo a low vizcous material which makes it extremely
exsyto mix, and ako extremely zearching, mirimizing any weids
that can occur with traditicnal rezinz. JEM resin iz suppled n clesr
pouchesz which alloas mixing to be cbserved duning the procez=
enabling the jeinter to ersure ming iz complete pricr to filing the
jontz. Ancther bensfit of the JEM zyztem iz that when poured the
filled jzints, if undisturbed, may be enargised mmeadistely From 2
zafety parspective JEM rezin iz non-olstile, neerflammable, neer
imitating and non-senzitizing in ina with Netwerk Rail expectations.

I ccdarto meet the Netwerk Ral relakility requirements, the jont
zystem wusz put through the Network Rail product appresal procezz
which not only required tha preduct to b fully compliant to BS
EN 50393 typ= Il but, by using teols like DFMIEA and refakility and
maintanability snalyziz throughout the davelopmeant procezs, locks
at enzuring the rebuztnezz of the preduct b ceder to zupport this
rcbust approach, it & a requrement that the jonts are zuppliad with
a detailed zet of installation instructizns which inchude stage-by-
stage photographs and nstructiors of the inztallatian.

Jointing System Training

As part of the Network Rail accezsoriaz standard NR/L2/
SIGELP/27423, Network Rail has induded a zpecifiz requirement for
traning snd competance on the sccezzary:

"Manufacturers zhall hawve 3 comprehenzive training programme
that suppacts their predust range. Note: Human faztecs snd good
workmarchip drive xszet life, without whidh the rizk of premature
falure beccmez inaeazingly high Suzcezaful completion of
th= traning course shallbe recordad in the candidate’s parent
company’s competence management system ” (Network Rail 2015)

kt & clear that n order to meet the +35 yearz life expactancy
of Network Rail the approved jonts st be installed exactly =
thoze tested and approved. Therefore, the requirement for zpecific
traning cn the approved jonting zystem makes perfect zerze.

Fer zome this traning wil be a refrecher but, for thoze new to the
indhuztry, the traning wil be an entry peint nto the werld of cable
jontng,

The Pryzmian Group training courzs iz dezigned to gve the
delegates the knoaledge and practizal zkills to jont tae core and
four core alumintam and copper rail zignaling power dztnbution
cables eing the spproved Pryzmian Group RPJ erhancad cold
pour resn jointkitz. The course inchides both cdazsroom thecey and
practizal sezziorz to enzure that the trainees can correctly and zafely
spacify and irstal the Pryzmian Group RPJ joints.
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tranzferable skill:

such az:

» Electrical site safaty.

» Bezt practice for reliakle
jonting cf 1kV power cable:.

» Understanding the risks of poor
jonting and how to mitigate them

» Understanding the perceived szues azsociated
with jeinting alumintum conducters.

» Safe cable handlng method: (during jonting procezz).

» ldentdying types of rail signalling power cable and
understanding how to prepare them uzing the comect cabla
preparation tcols and matenials

The courze alzo offers zystem specific ilz such az:

» Selection of the comectjoint kit for a specific nztallation and
cables.

» Conducter preparation —particularly to overcome aluminium
axide build up prior to crimping

» Demenctrating the correct crimp and die zalaction to producs
relisble camgrezzion cennactizas.

» Midng and pouring <f the appreved JEM cold pour rezin,

» Conztruction of tha RPJ zaries joint kits n accordance with the
Network Rail appreved Pryzmian Greup jonting instructicnz.

Over the twe-day course, teinees will recene both daszroom
theory and hand: on practical zeszicnz whereby, following expert
demanstrationz, they will get the epportunity to practics msking
ther own cakble jeintz. The course iz conclided with an azzeszed
multiple<chcice thacry questicnnaire and ths preparaticn of
an azsezsed cable jeint. Suscezzful participants will receive a
certifizate of compatence and the commenzurate level of CFD
hours,

Network Rail has developed arcbust zat of standards for cablas
and szcezzenes for signalling power cables. These ztandardk are
ensuring the netacrks of the future are robust andlive up to the
high expectation of the UK tranelling publiz and Network Rail itself,
Vith the direction of Network Rail, Pryzmian Group ha: developed
a range of cabls joints that fazilitate the requrement for a leng
lxsting, robust, and easily mantainsble zignalling poaer netwerk. o
Frem traning courzzz that hove been complated to date, faedbadk 2
suggests such an event adds value to the already spproved product 4
and enhances the probability of making better jonts an the
Netwerk Rail zystem. @
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