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The need to correctly specify

cable, cable joints and jointing
methodology
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Jointing of
signalling power cables
\\what's all the tuss about?

N Metwork Rail standard for enhanced unarmoured Signalling Power
Dh=tribution cables - NRALZ/SIGELPY27408 was introduced to tight=n the
specthcation for signalling powser cables and support the introduction
of cla=s Il methodology. The cable standard introduced several key
requirsmeants that drve the reed to comectly specify the cable and the associated
accessones — specifically the joints and jointing methodology used.

The cable standard re-introduces the wse of aluminum as a conductor of choics
alongside the traditional and more expensive stranded copper option. For the
aluminium option MR/LZ/SIGELP/27 408 specifi=s solid conductors up to F5mme
and allows both solid and stranded conductors for sizes equal or greater than
120mm?. To prot=ct the cable from watsr and rodent-related degradation,
th= cable standard requires the us= of water blodoing tapes and fibreglass-
worven rodent rasistant tapes,
To supplerment MRL2/SKGELP/2TA08 and support the reguired target
. msset [ife of 35+ years, specific accessonies standards have been
weritten. MRSL2/SIGELPY27423 covers the requirement for cable
jeints and conrectors. The standand says that, o achieve the

asset life, jorts using resinous compounds ane preferred

The history of jonting sigrallng power cables
iz chelfjlusred - at ore =nd of the scale there are
rmanufactursr assembled, fully compatible and test=d

t=st=d to me=t the Metwork Rail requirements of
"l"l.l the day. At the other snd of the scale are joints

W\ assembled by third parties ot the last minate to
\ try to fulfil a particular urg=nt reed, and which

%\ mayor may not have been spproved by
4 Metwork Rail.

||II'|
I\ Atboth ends of this scale thers would
: | III bea mix nftudﬂmlugiul which migy or
.IIIII ) -:N\\\\\\I miay not produce a reliable irstalled joint
I"'.II. "-:::I_I W '.ll 'II ﬂpﬂh.h n;‘ prl:;}:ﬂl:tﬂi‘ﬂ;:;:ﬂuﬂ .I1r;:
'III | ] | mesting shwo il sset
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aluminium conductors.
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The standard NRALZSIGELP/27423
relatas to joints mtended for conmecting
sigraling power cables, where the
wlectrical systam is aither TH or IT and the
nominal vwoltage & up to S50V AL, The
cable types are defined 2 follows:

» a) Enhanced urammouread mble to MRS
La/SIGELP/Z7408.

» b)B2 ethyl=re propylere rubber [EPR)
cable to RT/E/PRADO0OG,

» o} Armoured cable to BS 5447,

o dj frmoured cable to BS 344,

Witthin the joints standard, particular
attertion has been focussed on the
conductor conrectors or splioss which
requirzs full cormpliarcs with BS EM
£1238-1 for both aluminium and copper
condudtars:

*Connector resetance, termpsrahurs,
mi=chanical strength and short-ciroutt
behevicur shall be in acrordance with a
Class A cornectar as Ipbl:i‘ﬁlﬂd in BS B
£1238-1." (Nebeork Rail, 2015)

In purl:iu.lhl;. cornechors bebaesn
desimilar metals, i.e., copper and
abuiminum, are speafied to be made using
btmetalic cornectars. Thess are required
by NR/LZSIGELR /27423 to be mads by
friction welding and similary testad and
approved to BS EM &12308-1.

Mixad experience

Metwork Rail hes mxed sspen=nce with
the alumirium conductor type cables
lzading to a previous preference for the
copper conductors, Howsver, dnven
by the rec=nt high copper prices thess
cabiles are agnihcantly mors expensive
ard rmiore kabls to theft. Looking outside
of the rail sector it was noted that the LIK
powesr utilti=s had be=n wsng alimnium
conductors and ther sssooated joints and
conrections without sigrificant problems
for owver 40 years, b wes also recognised
that the industry had tight product
:pbd'ﬁn‘lim and ‘h"uinhg rbq.l'r\-umu'ﬂ:l in
plac=.

To ermurs an bq.l'n-ulu'rr.n.rnnm rarbe o
the product speciication, the Metaork
Rail joirt standard sets out specihic
requirements for conductor connections
and their irstallation:

“Urlike coppesr conductor bas=d
diztnibiution syshermes, alumnium cabls iz
wvery mtol=rant of poordy designed and
badly mad=-up cornectors. Failure of 2
cornector can lead to loss of the power
distribution system, which in twm can
causs severs operational disruption. This
spaciication has besn developed to
ersure that connectors wed in signalling
power detribution systems are made to
a cormist=nt standard and the messures
identified n ths standard, when adher=d
to, prevent prematune failne.” (Network
Ral, 2015

Fooesng on retallation, the Metaork
Ral acc=szory standard reguires that all
cornectors supplied shall b= sutable for
irestallation in sccordancs with BS TE0R. The
is the "Cod= of practice for Irstal ation and
irspecton of unirsuated compression and
rr=chanical conrectors for power cables
wath copper or akuminum conductors” and
cowers nstalation n'ru'l:l'lndnlng:. tnning
and the maint=rance and calbration of
‘h:||:||i15. The= Mebarork Rail standard says
that the prefemred crmping tools ar= either
battery-posered or slectro-hydraulic and
irchides requirernent for auto-chedking.

It dso requires that manufacturers of
cornectors provids the necessary training
packages to support ther us=,

Prysmian Group has over 40 years’
experience nthe development and testing
of aimp connectors, nckuding our ire
houss Fiction welding faciity To fulfl the
Pz twark Rail requirernerits the company

Q) RailEngineer

b= dtmllnpbd.. 'I:u'lnd_, ard qmi‘Fl-ud

a uu-r|1|:||=1:-u|j M= Fargs n'Fmpp:r;
alumnium, and bi-metallic conrectors
sp=cifically to fuly meet the Metaork

Rail requirerm=nits. Thes= Network Rail
approwed connectors are fully compathble
with the new Prysmian Group jointrange.
This me=ans that all of its signalling poswesr
jomnts are supplisd with the correct
connectors for their application,

The Meteork Rail standard requires thet
all joits are comphant with BS EN 503593
and are dassified as rigd Type |l s
riztesd, in order to fulil & target asset ik
of 35+ years, jonts made using resinous
compounds are prafemed. In addibion, to
provide adequate flood resistance, the
Jorts must demonstrate that they mest the
water rrrmersion tests defned in BS EN
S0E93. (Mot=: BS EN requires jorts
to furiction wathin ther parameters aft=r
beng subjected to immarsion for 271 days
with s 1 mmetre head of water)

In ord=r to =reure useability and safety
the Network Rail standard specifically
requires that the resinous compounds
us=d shall be dassification LMP/LI-LT
jLosw woltags, Medchanical Prot=ction /
Losw voltage, Insulation protection and
Loww Termperatures curing] == per the
reguiremants defired in BS7933-1. In &
move to mantan the highest leeels of
health and saf=ty, the standard reguires
thiat the resnows compounds and joint

capsulss us=d shall be non-toxic and non-
hazardous. 3
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F VWordong in collaboration with the Netaork Rail approvals
tean, Prysmian Group hes developed and fully product
approeed a complet=ly new rangs of MRALZSIGELFY 27423 and
BS EN comphant jorts. Thess jonts utilss the company’s
enhanced, low hazard, JEM jointing resin. Cwer 30 million lires of
Prysmian Group JEM has been us=d ext=ran=ly by many of the LUK
power utlitizs, with no electrical falures reported.

Pry=mizn Group’s JEM r=sin can be miseed and will cure at
temperatures z= low as -157C, mesting the Metwork Rail low
termperature ouring requirermenits that may be =noountered in the
LK clireate. [tis abo a low viscous material which makes it sstremely
easy to mix, and aleo sxtremely ssarching, mirimising any voids
thiat can ocour with traditional resins. JEM resin is suppled n dear
pouches which allows mixing to be chserved during the process
enabling the joirter to =reure mxng & complet: prior to fling the
jorts. Another bensht of the JEM syst=m & that when poured the
filled joirits, f urdsturbed, may be =rergsed mmediately Fom a
safety perspectve JEM resin is non-volstile, non-flammable, o
imitating and nonsensiizng in re with Metvork Ral sxpectations.

I order to mest the Metaork Ral relability requirements, the jont
syst=m was put through the Meteork Rail product approsal procsss
wehich mot only requined the product to be fully compliant to BS
EN 50393 typ= |l but, by using toals like DFVIEA and relability and
mairtanability analysis throughout the developrm=nt process, looks
at ensurng the robustness of the product. b order to support this
robust spproach, it & 8 requrement that the jonts are supplisd with
a d=tailzd s=t of irstallation irstructions which include stage-by-
shags pl'rn-'h:gmpl'u and nstructors of the installstion.

Jedinting Systern Training

As part of the Metwork Rail accessoni=s standard MRLZ
SIGELP/27423, Metaork Rail hes induded & specific requirement for
traning and compet=ncs on the acc==sorg

“Manufacturers shall havs a comprehensive training programime
thiat supports their product range. Note: Human factors and good
workkmarship drive ssset [ife, without whidh the nsk of pramature
falurs becorres inor=asingly high. Successful completion of
the traning course shall be recordad in the candidate’s parent
company's competenos maragement system " (Meteork Rail, 2015)

h & cl=ar that n order to mest the +35 y=ars [ifs expectancy
of Metwork Rail the approved jormts must b= irstalled exactly =
thos= tested and approved. Theredore, the requirernent for specific
tranirg on the approved jonting system makes perfect s=ree.

For some this traming wil be a refresher but, for thoss new to the
irechestry, this traming wil b= an entry point o the world of cable
jortng.

The Pryzmian (Group treinng cowrss is designed to give the
del=gates the knowledgs and practical skilk to joirt teo core and
four core aluminim and copper rail sigraling power dstnbuton
cables using the approved Pramian Group RPJ =rhanced cold
pourresn joint kits. The course includes both dassroom theory and
prll:l:inn| sessions to sreure that the frainees can mfrbrﬂy and n‘Hj
Ip-ul:rf)' and irstal the F'r:p'n'un G"nl..p RPJ jl:|i|'l'|!l.

transtf=rable skills

such as:

» Electrical site safety.

» Best practice for reliable
jonting of 1kV power cables,

» Undsrstanding the risks of poor
jorting and how to mibgate them

» Undsrstanding the perceived Baues associtad
with joirting aliminum conduchors.

» Safe cable hardling methods {(durng jorting proc=ss),

» |dentifpirg types of rail signalling powsr cable and
understandng how to prepare therm using the comect
preparation tools and matenals

Th= cowrss also offers system specihic gails such as:

» Smlection of the cormect joint kot for & speafic retallation and
cables,

» Conductor pr:puruﬁnn —Pll'tiﬂ.ulHj"hJ owercome abuminium
cocide build up pr'inr o n"impirlg.

¥ Eh'rmrh"uting the correct |:|1'1'p and de sal=ction to |:|m-|i.||:|'.|
raliable uurrprem'nn connections.

» Miang and pourng of the approved JEM cold pour resin,

» Construction of the RPJ series joint kits in acoordance with the
Metwork Rail approved Prysmian Group jorting instructions.

Chemr the teo-day course, tranees will receve both dessroom
theory and hands on practical sessions whersby, following sspert
demonstrations, they will get the opportunity to practics making
ther own cable joirts, The course is conclided with an assessed
miutiple-choice theory questionraire and the preparmton of
an assessed cable joint. Successtul participants will reczive a
certificats of competencs and the commersurate level of CPD
howrs.

Metevork Rail bes developed a robust s=t of standards for cables
and aco=ssones for signalling power cables. These standards are
=rsurng the retworks of the forture ane robust and live up to the
high =spectation of the UK travalling public and Metsork Rail iself
\With the drection of Meteors Rail, Prysmian Group hes devsloped
a range of cable joimts thet faalitats the requirement for a long
lesting, robust, and =asily mantairekls fgnallng power neteork.
From traming cowrs=s that have b=en completed to dats, fzedbadc
suggesis such an event adds valus to the u|mud:|' q:-prm'bd p-n:u:luct
and =rhancss the probability of making better jonts on the
Metwark Rail syst=m. &
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