PROTOLON SMRT-LWL(N)TSCGEWOEU 8,7/15KV — ra0eJspb
Feichun 15 kV ¢ onTOBOJIOKHOM, paciipeHHOU
cepTu(DUKAITNOHHON IOJEPKKON U IIPUMEHEHHUEM B POCCUMCKUX
MOPTaxX ¥ TOPHOAOObIUE

Flexible medium-voltage reeling cable with integrated fibre-optics for medium mechanical stresses: class 5 bare
copper, EPR >3GI3, easy-strip semi-conductive NBR, split PE and optical element in interstices, EPR inner

sheath, polyester braid reinforcement nu PCP >5GMS5 outer sheath.

PROTOLON SMRT-LWL(N)TSCGEWOEU 8,7/15KV — rnbkuin Kpyrnbli CpeaHEeBOSLTHLIN reeling cable ¢ MHTErpypoBaHHbLIM ONTUYECKUM SEMEHTOM AN
COBMECTHOW nepefayn aHeprum n aaHHbiX. OH npegHasHayveH ans mobunbHoro obopynoBaHus, rae npucyTcTeytoT moderate travel speeds, dynamic tensile loads,
multiple changes of direction into different planes, churning on running over rollers and torsional stresses, Ho pexum octaétca medium mechanical stresses, a
He high/extreme XPRT.

[ns poccuinckoro pbiHka Feichun Cable paccmatpuBaetr SMRT-LWL kak paumoHanbHoOe peLlleHne ¢ akLeHTOM Ha cepTUmnKaLMOHHbIE AOKYMEHTbI, NOXapPHYH
6esonacHocTb, EAC-nogaepky n akcnnyataumio Ha 15 kV malumHax cpegHero AMHamMn4ecKkoro Krnacca: nopToBble M KO3/0Bble KpaHbl, MOOUIbHbIE KOHBENEPDI,
CEepBUCHbIE TENEXKN, LUTabeneyknagumkn n peknanmMmepbl, KOTopbiM TpebyeTcst He TONbKO NUTaHue, HO U 3awmLLéHHbIN optical data-link gns PLC, SCADA, kamep,
AaTynKoB, yaanéHHon anarHoctmkm n condition monitoring. Mapkn PROTOLON, PROTOFIRM n cooTtBeTcTBYytOLME 0603HAYEHNSA NCMOMBb3YIOTCA HUXKE Kak

TeXHU4eckum Kpocc-pecpepeHc; Feichun He 3asBnseT adbdmnnMpoBaHHOCTL C NpaBoobnagarensamm aTnx 0603HaA4YEHNI.

Rated voltage 8,7/15 (17,5) kV Test voltage 24 kV Nominal U 15 000 V 24E9LWL class 5 bare Cu —-25 °C dynamic center-feed 160 m/min - end-feed 200 m/min

Proof note: Feichun supply claims for named Russian projects must be verified by contract, packing list, certificates and shipment records.

RATED VOLTAGE TEST VOLTAGE OPTICAL ELEMENT STRESS CLASS TENSILE DYNAMIC CONNECTOR NOTICE

8,7/15 kV 24 kV 24E9LWL Medium 25 N/mm?2 >35 mm?2

Um 17,5kV - U 15000 V medium-voltage dielectric 12/24 fibers on request not high/extreme during acceleration stress cone adapter
test
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1. MH:kenepHasa no3unua: SMRT-LWL — 51o medium-duty ka6erb, KOTOpBIN
oobeauHsAeT 15 KV nuraHue 1 onTH4YEeCcKyIo CBA3b

B mobunbHOM MallmnHe cpegHero Kracca cunoBon kabenb Yacto paboTaeT paaoM C OTAENbHbIM ONTUYECKUM Kabenem: oguH OTBEYAET 3a SHEpPruto, Apyron 3a ynpasrneHne, ANarHoCTuKy u
Bnaeo. PasgenbHble Tpacchl yBENUYMBAKOT YNCNO POSIMKOB, BBOAOB, KPEMIEHNN, PEMOHTHbIX Onepaunin 1 noteHumanbHbiX Todek otkasza. SMRT-LWL pelwaet aty 3agady nHade: 15 kV cunosble

Xunbl n optical element pasmeLlleHbl BHYTpy 0gHOro Kpyrnoro reeling cable.

[na nHxeHepa aTo o3HavaeT eavHbin cable guide, oanH 6apabaH, obLuyto 06omnouky, obLime ycnoBust n3rnba n eanHbIA KOHTPOSb MUHMManbHoro paguyca. Npu atom SMRT-LWL ocTtaértcsa

CpeaHNM MeXaHUYeCKMM KITacCoM: OH He AO0SMKEH NpUMeHsTbCs B dpakTndeckom pexmume XPRT-LWL ¢ high/extreme speed, ygapHou AnHamMuUKoOn unu Tsxénbim churning.

Ontuyeckun cmbicn 24E9LWL: koHCcTpyKkuusa B Tabnuue ncnonbayet optical element ¢ 24 ogHomogosbiMm E9/125 ym BonokHamu. Cneumdukaums Takke gonyckaet design with 12 or

24 fibers in G62,5, G50 and E9 available upon request, a ganbHenwme KOMOGMHALMKN pa3HbIX TUNOB BOSTOKOH BO3MOXHbI MO COrflacoBaHMIo.

HopmaTtueHas noruka: IEC 60228 3agaét TpeboBanuns k nposogHukam; IEC 60332-1-2 npuMeHseTca K UCNbITaHUIO PacnpoCTpPaHeHUs NamMmeHn OANHOYHOIO 3NEKTPUYECKOro Unm

onTnyeckoro kabens; IEC 60794-1-1 oxBaTbIBaeT onTnyeckue kabenu, Bknoyasa kabenu ¢ anektpuyeckumm nposogHukamu; IEC 60794-1-21 ncnonb3dyerca kak cnpaBovHas 6asa




MeXaHW4Yeckux ncnbiTaHmm ontnyeckux kabenen. Ana SMRT-LWL BaxHbl 06e ctopoHbl: 15 KV electrical performance u optical attenuation nocne bending / torsion cycles.“"zl[s]ls]

1A. CeprudurkanmuonHas crparerus Feichun giasa Poceun, EAJC 1 3KCIIOPTHBIX
IIPOEKTOB

[na poccuMMCcKoro 3akasynka BaXXeH He TOMNbKO KaberbHbIN apTUKYI, HO U KOMMMEKT AOKYMEHTOB: NacnopT NapTuu, NPOTOKOS aNeKTPUYEeCcKnX NCNbITaHUA, MapknpoBska, fire-safety classification,
EAC / TR CU nnu npumeHnmasn geknapaums, MHCTPYKUUK No pasgernke, a Takke scope ceptudukatoB ans kabenbHbix BBoAos, MydT, T-Connectors n Coupling Connectors. Feichun Cable
AenaeT 3Ty YacTb KOMMEPYECKOro npeasioXKeHnsa oTaerNbHbIM UHXEeHEePHbIM 6r1okom, NoTomy YTo Kabenb 8,7/15 kV ¢ onTnyecknum anemeHTomM paboTaeT 0 AHOBPEMEHHO Kak SHEPreTU4eCcKni n

I/IHd.)OpMaLI,I/IOHHbIVI KOMIMOHEHT MalUWnHbI.

Engineered for maximum safety in demanding environments, our cable systems comply with global standards including ATEX, IECEx, VDE, CE, UKCA, EAC, and the Russian Fire
Safety Certificate. They are the trusted choice for heavy-duty mining equipment, ship-to-shore cranes, RTG/RMG cranes, and conveyor systems where high reliability is non-

negotiable.

lNMpo3payHas oroBopka Ansa TeHAepa: Hanmyme nepevmcrieHHbIX HanpaBneHnn cepTudmKkaumm He O3HaYaEeT, YTO KaxXabl KabenbHbI pa3mep aBTOMaTUYeCKM MOKPbIT KaXabiM
ceptudumkatom. [Ana noctaskm B Poccuto n EASC Feichun npoBepsaeT npuMeHnMbIN Scope No napTuu: kabenb, kabenbHasa cbopka, BBoa, mydTa, T-Connector, onTuyeckuin mogynb,

cuctema 6apabaHa nnn MallnHa B LENOM.

EAC / EASC Russian Fire Safety Certificate VDE /IEC / DIN EN CE / UKCA

Mopnepxka TpeboBaHNN TEXHNYECKOTO lMoxxapHaga JokymeHTauunsa ons TexHnyeckasi 6a3a ong NpoOBOAHUKOB, lMopoeprkka aKCNOPTHOW SOKYMEHTaLMmn
perynupoBaHua EASC, Bknoyas kabenbHon npoaykuun: flame-retardant TOKOBOW Harpy3ku, XMMN4EeCKNX A5 eBPONENCcKnX n 6pntaHcKnx
NPoOBEPKY NPUMEHUMOWN CXEMbI EN/IEC 60332-1-2 n npoBepka ncnbiTaHnn obono4km u reeling cable NPOEKTOB, koraa kabens nnu
AeknapupoBaHusi/cepTudmkaumnm m POCCUICKOro NMOXapHOro Kracca no design. kabenbHasa cuctemMa nonagaet nog

MapKMPOBKU NapTUN. MPOEKTY. COOTBETCTBYHLLMIA SCOpE.

ATEX / IECEX Factory QA package

[1na B3pbIBOONACHbLIX 30H BaXXHO Routine test, drum marking, conductor
NoaTBEPXOaTb, YTO UMEHHO resistance, dimensional inspection, MV
cepTMduLmMpoBaHo: obopyaoBaHue, test, optical attenuation / OTDR

BBOA, MydTa, cbopka unm cuctema, a baseline 1 packing list.

He ToNbKo Kabenb Kak mMartepuarn.

[JoKyMmeHTbI, KoTopble Feichun 06bIYHO rOTOBUT ANsi POCCUUCKOro NpoekTa

TexHnyeckmin nacnopt Ha SMRT-LWL 8,7/15 kV ¢ nonHon Tabnuuen pasmepos, Beca, Toka, paguyca u Taru.
[MpoTokon ucnbiTatenbHOro HanpsbkeHns 24 kV n koHTponb conductor resistance at 20 °C.

OTDR baseline / optical attenuation protocol ans 24E9LWL vnu BbIGpaHHOM KOMOGUHALMN BOFTOKOH.
MapkupoBka bapabaHa, packing list, cepuiiHble Homepa 1 TpaccupyemocTb NapTUK.

NHcTpykumna no pasgenke: 3awmta optical element, NBR easy-strip, stress cone 235 mm?.
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CepTurkaumnoHHble KONUK 1 Aeknapauum B npegenax npumeHnmoro scope anst Poccun, EASC 1 9KkCnopTHOro pblHKa.

2. I'paaunia npumenenua: medium mechanical stresses, a He high/extreme

160 m/min 200 m/min 25 N/mm?2 —25 °C

MakcumanbHas ckopocTb ans reeling MakcumanbHas ckopocTb ans reeling [dnHamunyeckasa pactarmearoLas MwuHumanbHas TemnepaTypa rubkon

operation center-feed. operation end-feed. Harpy3ka no npasuny SMRT. aKkcnnyartaumu.

Ecnu ckopocTb BhilLe, YyCKOPeHUs peade, 6apabaH paboTaeT B MHOTOSIpYCHOW TSKENOW HAaMOTKe, POSMKM CO34atoT YacTblie GOKOBbIE yaapbl, @ ONTUYECKUIA KaHan NokasbiBaeT pOCT 3aTyxaHus

nocne UuknoB, kabenb HyXXHO nepecMmaTtpmuaTb B CTOpoHy XPRT-LWL nnu cneumanbHon KOHCTpyKUmmn Feichun.

SMRT-LWL Henb35 BbIOMpaTb TONILKO NO HanpsikeHuto u cedyeHuto. CosnageHue 8,7/15 kV n 3xS He o3HayaerT, 4To Kabernb BblAepXUT TOT Xe pexum, 4To XPRT-LWL. MNposepsanTe

CKOpPOCTb, YCKOPEHUE, HaTsXKeHne, paguyc, Temnepatypy rmbkon paboTsl, Yicno umknos u optical link budget.

3. Ba:xnoe npeaynpe:kaenue: T-Connectors u Coupling Connectors ToJIbKO OT 35 mm?2

Notice: ansa T-Connectors n Coupling Connectors anemeHT ynpasneHus anektpuyeckum nonem / Field Control Element / Stress Cone Adapter nogxoguT Tonbko HaunHasa ¢ 35 mm?2.

CnepoBatenbHo, ucnonHeHne 3x25+2x25/2+1x(24E9LWL) Henb3s aBTOMatnyeckn komnnekroBaTb Tem xe T-Connector nnu Coupling Connector 6e3 otgenbHOro nogTeepXXaeHus




aKceccyapa.

Basic construction Main conductor section Connector / stress cone status

3x25+2x25/2+1x(24E9LWL) 25 mm? HE npumenatb T/Coupling connector stress cone
3x35+2x25/2+1x(24E9LWL) 35 mm? OK: 235 mm?
3x50+2x25/2+1x(24E9LWL) 50 mm? OK: 235 mm?
3x70+2x35/2+1x(24E9LWL ) 70 mm?2 OK: 235 mm?
3x95+2x50/2+1x(24E9LWL ) 95 mm? OK: 235 mm?
3x120+2x70/2+1x(24E9LWL) 120 mm? OK: 235 mm?
3x150+2x70/2+1x(24E9LWL) 150 mm? OK: 235 mm?

3x185+2x95/2+1x(24E9LWL) 185 mm? OK: 235 mm?

3x240+2x120/2+1x(24E9LWL) 240 mm? OK: 235 mm?

Ana 15 kV kabeng stress cone oco6eHHO BaXXeH: OH (hopMUpyeT pacnpeneneHne aneKTpuyeckoro noss y KoHua akpaHa. HeBepHbIn agantep MOXET BbI3BaTb YaCTUYHbIE pa3psabl, SIOKanbHbIN

neperpes n npobon okoHueBaHus; ana LWL-Bepcun Takke Hy>XHO 3awmTuTb optical element oT noBpexaeHnst npu pasgenke.

4. Ilosxabie optical fiber properties

B Tabnuue coxpaHeHbl Bce onTuyeckue napametpbl: G62,5/125 ym n G50/125 ym multimode graded index, a Takke E9/125 um single-mode graded index. [ins gnuHHoro data-link mexay
MaLUMHOW 1 nogctaHumen obblvHo npakTudHee E9 single-mode n3-3a manoro 3atyxaHus Ha 1310/1550 nm, HO okoHYaTenbHbIN BbI6Op 3aBucuT ot SFP, npoTokona, AnvHbI, Y1ucna

coeguHUTENENn 1 3anaca rno noTepsam.

MapameTp G62,5/125 pm MM Gl G50/125 pm MM Gl E9/125 pm SM GI

Fiber type G62,5/125 pym Multi-mode graded index G50/125 pm Multi-mode graded index E9/125 pm Single-mode graded index

Cladding diameter

Fiber diameter

Attenuation at 850 nm

Attenuation at 1310 nm

Attenuation at 1550 nm

Bandwidth at 850 nm

Bandwidth at 1310 nm

Numerical Aperture

125 pm

250 um

<3,3 dB/km

<0,9 dB/km

>400 MHz

>600 MHz

0,275 +0,02

125 um

250 um

<2,8 dB/km

<0,8 dB/km

>400 MHz

>1200 MHz

0,2 0,02

125 ym

250 um

<0,4 dB/km

<0,3 dB/km

0,14 £0,02

Chromatic Dispersion at 1300 nm <3,5 ps/nm km

Chromatic Dispersion at 1550 nm <18 ps/nm km

5. Koncrpyknusa Feichun SMRT-LWL(N)TSCGEWOEU 8,7/15 KV ciaosavmu

@ Conductor — finely stranded copper, bare, class 5

lMpoBoaHuk class 5 obecneunBaeT rmMbkocTb And medium reeling, HO He aBnsAeTca akBMBaneHTom very fine FS-koHcTpykumm XPRT-LWL.

@ PE — finely stranded copper, bare, class 5

3alUnNTHbIN NMPOBOAHUK PacCnofioXKeH Kak split earth conductor B MEXKNITbHOM 30HE U OOMMKEH COXpPaHATb rMbKoCTb Nnpun TE€X XXe LUnKnax, 4Tto N CUJ10BbI€ XWUJlbl.

@ Inner semi-conducting layer — semi-conductive EPR

BblpaBHMBaET anekTpuyeckoe none y npoeoaHuKa B 15 kV cpegHeBONsTHOM cucTeMe.

@ Core insulation — EPR rubber, PROTOLON HS reference, special compound >3GI3

OnactomepHas nsonsaums paccuntaHa Ha 90 °C gnvtensHo 1 250 °C npy KOPOTKOM 3aMbIKaHU.

® Outer semi-conducting layer — semi-conductive NBR easy-strip

Ob6neryaet pasgernky, Ho TpebyeT kKoppeKTHoro stress cone 235 mm? 1 3awuThl optical element npu MoHTaxe.

® Core arrangement — three-core design with split earth conductor and optical element in interstices

Cwunosble xunbl, PE n onTuyecknin anemeHT pasmMelleHbl B prFJ'IOIZ reomeTpun, YTOObI Kabenb Mor npoxoanTb POJSTUKA U 6apa6aH KakK eanHada SHepFO-I/IH(bOpMaLI,I/IOHHaFl cucrema.

@ Inner sheath — EPR rubber




BHyTpeHHas EPR-o6omnoyka otaenser cepaevyHuk OT apMUPOBaHWS 1 3alLMLLAET ONTUYECKUA SNIEMEHT OT MPSAMOWN MEXaHUYECKOW Harpy3Ku.

Reinforcement — polyester braid

MonunacTtepoBas onnétka nomoraet npu medium-duty pacTsxeHuu, ponvkax v churning, Ho He npeBpawaet SMRT-LWL B high/extreme XPRT-LWL.

© Outer sheath — PCP / PROTOFIRM reference / special compound >5GM5

Hapy»Hasi PCP-o6onouyka paccumtaHa Ha Macro, 03oH, UV, Mopckyto Boay, abpasuB v MPOMbILLIEHHYO HAPYXXHYHO SKCMyaTaLuto.

6. IIpodeccuonasibHasa SVG-cxeMma ceueHUus: SHEPruAa + ONTHKA

CAD-STYLE SVG - SMRT-LWL(N)TSCGEWOEU 8,7/15 KV - POWER + FIBRE-OPTICS - HE B MACLWUTABE

FEICHUN - PROTOLON SMRT-LWL(N)TSCGEWOEU - 8,7/15 (17,5) kV - MEDIUM-STRESS POWER + FIBRE

Class 5 bare Cu - EPR >3GI3 - easy-strip NBR - split PE + optical element in interstices - EPR inner sheath - polyester braid

24 kV test - 24E9LWL - center-feed 160 m/min - end-feed 200 m/min - torsion £25°/m - stress cone 235 mm?

DyHKUuMoHanbHbie cnou SMRT-LWL

agpical stress

Q) Finely stranded bare Cu, class 5

[ns medium mechanical stress 1 ymepeHHbIX CKOPOCTEN.

CpepnHeBonbTtHas cuctema 8,7/15 kV, test voltage 24 kV.

Pasgenka MV-okoHueBaHui; stress cone 235 mm?2.

@ Split PE in interstices

3asemneHne n MexaHudeckuin 6anaHc cepaeyHuKa.

® Optical element in interstices

24E9LWL nnun 12/24 fibers no npoekTHOMY 3anpocy.

® EPR rubber inner sheath

BHyTpeHHss o6onoyka medium-duty cepaeyHmka.

@ Polyester braid reinforcement

Mopaepkka npu ponukax, churning u pacTsXXeHuu.

PCP outer sheath >5GM5

Mopckas Boga, macno, 03oH, UV, abpasus.

Knrou SMRT-LWL

» 15 kV energy + optical data in one cable

* Medium stress, not XPRT high/extreme stress
* 160/200 m/min speed limits

* T/Coupling stress cone adapter only from 35 mm?

Cable @: 41,5-80,7 mm

® Class 5 bare Cu: cunoBble Xuribl ® EPR >3GI3: nsonguus c @ Optical element: onTuka B @® 24ES9LWL: 24 ogHOMOAOOBbIX @ Polyester braid: apmuposaHue

15 kV. NonynpoBOASALLMMMN CIIOSMU. MEXCKUITbHOW 30HE. E9/125 um BonokHa no tabnuue. ana medium-duty reeling.

Cxema OoTpaxaet (byHKLlI/IOHaﬂbHyPO APXUTEKTYPY, CbaKTVIHeCKaﬂ reoMmeTpusa 3aBUCUT OT Ce4EeHNA U TUMNa oNnTUYECKOro arnemMeHTa.

7. CneHapuu npuMeneHus: medium-duty 15 kV power + optical data

CUEHAPUMU NPUMEHEHUA SMRT-LWL - 15 KV ENERGY + DATA - MEDIUM-DUTY REELING - CONNECTOR NOTICE




A - 15 kV reel + optical data B - Optical element in interstices

OpwuH kabenb nepenaét 15 kV nutaHue + optical data gns PLC/SCADA/diagnostics Split PE + optical element share the interstice zone inside round core

OrpaHuyenune ckopocTu: 160 m/min center-feed - 200 m/min end-feed Mposepka: optical budget, OTDR baseline, bending loss after cycles

D - Connector notice 235 mm?

O = O

Field Control Element / Stress Cone Adapter suitable only from 35 mm?

C - Medium-duty rollers + churning

A

OnTuKa 1 cUnoBble Xunbl JOMKHbI paboTaTb Npy ogHOM 1 ToM e bending/torsion pexume

Mpwu high/extreme pexume HyxeH XPRT-LWL, a He SMRT-LWL 3x25 + LWL TpebyeT oTAenbHOro akceccyapa unm Apyroro peLleHus OKOHLEBaHWS

XénTtasa nuHua nokasbiBaet 15 kV nutaHme, ronybon NyHKTMP — ONTUYECKUIA KaHan AaHHbIX BHYTPUY TOrO e kabens.

8. IlosiHBIE TEXHUYECKHE MapaMeTPhl HCXOAHOU crienuuKamum

Bce napameTpbl 13 npegocTtaBneHHon cneundurkaumm coxpaHeHsol. [ae otcytereyetr SAP nnn External code, B Tabnuue ctout «—», YToObl HE 406aBNATE BblAyMaHHbIE KOAbI.

Tun Medium voltage reeling PyHKUMA combined HasHavyeHune medium Mpumepsl moderate travel

transmission of mechanical Harpy3ok

cable with fibre-optics speeds, dynamic

energy and data stresses tensile loads, multi-
plane direction
changes, churning,

torsion

Based on DIN
VDE 0250-813

DIN VDE
0298-4

CraHpapt lMposogHnk  DIN EN 60228 / IEC OnekTponapameTpsbl

60228 / VDE 0295

Connector T-Connectors /

notice Coupling KOHCTPYKLNK
Connectors stress

cone adapter
suitable only from

35 mm?

Xumnyeckoe DIN EN 60811-404 MexaHuka CunoBon

/ IEC 60811-404

reversed bending; finely stranded finely stranded copper,

noseaeHmne roller bending; npoBoAHMK  copper, bare, class bare, class 5

torsional stress 5

BHyTpeHHMI Aa, semi- N3onaumsa EPR rubber; Hapy>xHbi PacnonoxeHwne three-core

PROTOLON HS

Aa, semi-

nosynpoBOaALLNNA conductive nosynpoBoOaALLNIA conductive Kun design, split

crnon EPR

BHyTpeHHss

obornouka

Test voltage

Fixed installation -40...+80 °C

Ozone resistance

reference; special

compound >3GI3

ApMupoBaHune polyester

braiding

Nominal voltage U 15 000 V

Flexible installation -25...+80 °C

UV resistance

cnov NBR easy-

strip

PCP / PROTOFIRM
reference / special
compound >5GM5

HapyxHas

obornoyka

Max conductor temperature 90 °C

Flame EN/IEC 60332-1-
retardant p

Sea water resistance

earth conductor
and optical
element in

interstices

Rated voltage UO/U  8,7/15 (17,5)
(Um) kV

Short circuit temperature

QOil resistant

Torsional stress




Permanent 20 N/mm? static; Travel speed center- Travel speed end-feed 200 m/min Bending radius fixed
tensile 25 N/mm? feed

strength dynamic

Bending radius flexible S-type minimum Fiber 12 or 24 fibers;
directional distance 20 x D availability G62,5, G50 and E9;
changes further
combinations upon

request

9. ITosnaa Ta6uiia Cable Properties: pazmepsl 1 macca

Basic construction SAP code External code @ conductor [mm] Cable @ min [mm] Cable @ max [mm] Weight [kg/km] Weight [kg/m]

3x25+2x25/2+1x(24E9LWL) 20472303 ) 41,5 44,5 2710 2,71
3x35+2x25/2+1x(24E9LWL) 20472304 7,6 47,1 3180 3,18
3x50+2x25/2+1x(24E9LWL) 20472305 9,1 48,5 3 640 3,64
3x70+2x35/2+1x(24E9LWL) 20472306 53,8 4 680 4,68
3x95+2x50/2+1x(24E9LWL) ] 58,6 5 840 5,84
3x120+2x70/2+1x(24E9LWL) J , 62,3 6 820 6,82
3x150+2x70/2+1x(24E9LWL) J , 69,2 8 280 8,28
3x185+2x95/2+1x(24E9LWL) J , 72,7 9 860 9,86

3x240+2x120/2+1x(24E9LWL) ’ : 80,7 12 670 12,67

10. ITo.tHaa Taosmia Electrical / Mechanical

TokoBasi Harpy3ka ykasaHa no VDE 0298-4, Table 15, Ha noBepxHocTu npu 30 °C. Ha 6apabaHe, 0cOGeHHO MHOrOCNOMHOM, TEMMOBOW pexnm MmeHsieTcs; ona LWL-sBepcun JononHUTENBHO

KOHTponupytoT optical attenuation nocne n3rnba, pactsxenus u torsion cycles.

Basic construction Max tensile static [N] Max tensile during acceleration [N] Moving bend min [mm] R 20 °C [Q/km] Current [A] =P at 15 kV, cosg 0,9 [MW] =AU/100m a

3x25+2x25/2+1x(24E9LWL) 1500 1875 445 0,784 139 3,25 0,13%
3x35+2x25/2+1x(24E9LWL) 2100 PAGYAS 471 0,554 172 4,02 0,11%
3x50+2x25/2+1x(24E9LWL) 3 000 3750 485 0,386 215 5,03 0,1%

3x70+2x35/2+1x(24E9LWL) 4200 5250 538 0,272 265 6,2 0,08%
3x95+2x50/2+1x(24E9LWL) 5700 7125 586 0,206 319 0,08%
3x120+2x70/2+1x(24E9LWL) 7 200 9 000 623 0,161 371 0,07%
3x150+2x70/2+1x(24E9LWL) 9 000 11 250 692 0,129 428 0,06%
3x185+2x95/2+1x(24E9LWL) 11 100 13 875 727 0,106 488 0,06%

3x240+2x120/2+1x(24E9LWL) 14 400 18 000 807 0,0801 574 0,05%

MpoBepka npaBun: cratmyeckas Tara cootsetcTByeT 20 N/mm?, anHamuyeckasa — 25 N/mm?2. Moving bending radius cootBetctByeT 10xDmax: Hanpumep,
3%x240+2x%120/2+1%(24E9LWL) nmeet Dmax 80,7 mm u radius 807 mm.

11. ®DopMyJibl BBIOOpA: CKOPOCTh, OapadaH, TAra, Hanps:keuue u optical budget

1) CkopocCTb:
center-feed < 160 m/min
end-feed < 200 m/min

2) MUHUManbHbIi paguyc u3ruba:
Rfixed 2 6 x D

Rdynamic > 10 x D

S-type change distance > 20 x D

3) [JlonycTumoe TAroBoe ycuaue:
Fstatic = 20 N/mm2 x 3 x S

Fdynamic = 25 N/mm2? x 3 x S

4) NpubnusnTenbHass akTUBHAA MOWHOCTb:

P = V3 x 15 kV x I x cos¢

5) OueHKa MafeHUA HanpaxeHusa Ha 100 m 6e3 peakTUBHOW COCTaBAsWEN :




AU% = V3 x I x R20 x 0,1 km / 15 000 V x 100

6) Optical link budget:

Budget > fiber attenuation x length + connector losses + splice losses + rotary joint losses + ageing/cyclic margin

Mpumep ons 3x240+2x120/2+1x(24E9LWL): ctatuyeckoe Tarosoe ycunuve 14 400 N, anHamuyeckoe 18 000 N, muHumanbHbin paguyc 807 mm, Tok 574 A. INMpwn 15 kV u cose 0,9

OpPMEHTMPOBOYHAs akTMBHAsA MOLHOCTb cocTaBndaeT npumepHo 13,42 MW. ns optical channel Hy)kHO foGaBuTb NoTepu coeanHuTenen, Mydr, rotary joint u 3anac Ha LMKNUYecKoe cTapeHme.

12. CpaBHeHnue: SMRT-LWL 15 kV vs XPRT-LWL 15 kV vs SMRT 6e3 LWL

Kputepun

HasHauyeHune

[MpoBoaHuK

,D,I/IHaMI/I‘-IeCKaﬂ TAra

CkopocTb

Data-link

Jlyylwee npumeHeHne

SMRT-LWL 8,7/15 kV

Medium-duty power + data in one cable

Class 5 bare Cu

25 N/mm?

160/200 m/min

G62,5/G50/E9 inside cable

KpaH/koHBelep cpegHero pexxuma ¢
SCADA/PLC/Buaeo

XPRT-LWL 8,7/15 kV

High/extreme-duty power + data

Class FS tinned Cu

BblLwe / project-specific for XPRT-LWL

[nsa 6onee TAKENON CKOPOCTU N ANHAMUKM

G62,5/G50/E9 inside cable

BbicTpble KpaHbl U TSHXKEMbIe MOOUIbHbIE

MaLlUUHbI

SMRT 8,7/15 kV 6e3 LWL

Tonbko 15 kV power

Class 5 bare Cu

25 N/mm?

160/200 m/min

Hert BCTpOEHHOM

ONTUKM

MutaHue 6e3 data

Separate MV + fibre

[lBe Tpacchl, 6onblue BBOAOB

3aBucuT oT BbIBpaHHbIX kabenen

PasHble orpaHuveHuns ana oByx kabenen

OrpaHnymBaetca cnabenwmm kabenem

EcTb, HO oTAenbHas MexaHuka

MOﬂ,epHVISaLI,VIﬂ, Korga Henb3si 3aMeHNTb CUITOBON

kabenb

13. Ceprudukamua Feichun: kak npeBpamarh kade/JIbHYIO cielin(PUKAIUIO B
NMpueMJIEMbIN TEHAEPHbIN MMaKeT

B poccunckon noctaske SMRT-LWL 8,7/15 kV BaxxHO 3apaHee pa3genuTb Tpy YPOBHA NOATBEPXKAEHNA: TEXHUYECKUE CTaHAAPTbl Kabens, cepTtudukaTbl U AeKnapauum napTum,

cepTudmkauma obopynoBaHusi/akceccyapoB B cocTaBe MawwuHbl. Feichun Cable bopmupyeT npegnoxeHue Tak, 4Tobbl UHXeHep, CHabxeHne u crnyxba NnpoMblLLnNeHHon 6e3onacHoCTH

BMOENN HE TOJIbKO apTUKYI1, HO U Ha6op OOKYMEHTOB AJ14 BBOAaA B SKCrJ1iyaTauuto.

HanpaBneHue

DIN VDE 0250-813

IEC 60228 / VDE 0295

DIN VDE 0298-4

IEC 60332-1-2

IEC 60811-404

EAC / Russian Fire Safety

ATEX / IECEXx

OTDR / optical protocol

YTo nogTBepxpaer

Basa koHcTpykummn reeling cable

Knacc npoBogHuka

TokoBasd Harpy3ska

OpauvHouHbIn flame test

Oil resistance / sheath behaviour

PbiHok EASC 1 noxapHas npyemka

Hazardous-area equipment scope

PabotocnocobHocTb 24E9LWL

Y10 NnpoBepnTbL B POCCUNCKOM NpPOeKTe

CootBeTcTBME Npochunnsa Harpy3kn medium stress

Class 5 bare copper, He class FS

Derating ona 6apabaHa, Temnepatypbl 1 duty cycle

CootBeTcTBUE NnoXapHoMYy Kriaccy obbekTa

HedTb, cmasku, noptoBas XMMus, MOpcKas Boaa

Scope, aata, napTusi, MapkMpoBKa, NpunoxeHve

KabenbHbI BBOA, MydTa, MallnHa unm cuctema?

Baseline 0o oTrpy3ku 1 nocre MoHTaxa

MpakTnyeckun pesynsrat

KoppekTHbin Bbibop mexay SMRT-LWL n XPRT-LWL

lMoHMMaHue rmbkocTn 1 pecypca

CHwXeHune pucka neperpesa

[loKyMeHTbI Ansi NPOMbILLNIEHHOW Ge3onacHoOCTH

MoaTBepXaeHne CTOMKOCTN 060OYKM

CHwxeHune PUCKa OTKa3a NnpuemMKm

OtcyTtcTBME NOoXHOro overclaim B Ex-30He

KoHTponb data-link n guarHoctunkm

Feichun He ,qo6aBn;|eT «6yMa)KHbIe» CepTVI(*)VIKaTbI B OTPbIBEe OT NOCTaBKW. D,J'IFI KaXXgoro 3akasa npoBepArTCA PbIHOK, MPUMEHUMbIE perflaMeHTbl, akCeCCyapbl, TUT

060py,El,OBaHMFI, noxapHble Tpe6OBaHMFI, A3bIKA JOKYMEHTaUUnN 1 HeobxoauMOoCTb neranmsaumm/nepeBop,a.

14. Poccus: npumeneHue SMRT-LWL Feichun B ropHoo6s1Baloniemn, moproBOn U
apPKTUUYECKON UHPPACTPYKTYypE

SMRT-LWL 8,7/15 kV ocobeHHO nHTepeceH anga Poccum tam, rge MobunbHON MallmMHe CpeaHero AMHaAMMYEeCcKOro Kracca Hy)Hbl ogHOBpeMeHHO 15 kV nutaHme n onTuyeckuinn KaHan gaHHbIX.

OTO He TONbKO MOPTOBLIN KpaH, HO 1 KOHBEWepHas neperpyska, peknanmep, wrabeneyknagynk, MobunsHas opobunbHO-COPTUPOBOYHANA NNHKS, KapbepHoe nuTaHue, yaanéHHas SCADA,

BUOEOHAONIOAEHNE U ANnarHocTuka npmneoaoB.

Kak yntaTb NpoOeKTHbIe Ha3BaHUSA: HMKE NepedncrneHbl POCCUCKME OTpacneBble MPUMEHEHUS U KPYMHbIE NPOMbILLNEHHbIE NIoWaaKkM Kak OpueHTUpbI A5s HxeHepHoro nogbopa.

[MyGnuyHbIEe NCTOYHMKN NOATBEPXKAAOT MacliTab 1 xapakTep NPOEKTOB; KOHKPETHbIE NOCTaBKM Feichun nogTBepkaatoTcst TONbKO JOroBopoMm, packing list, nacnoptamu, ceptudunkaramm

N OTrpy304HbIMU OOKYMEHTAMU MapTUN.

Udokan Copper -

3abankanbe

KpynHas megHas
NMH(pacTpykTypa: MOOBMIbHbIE
KOHBenepbl, ApobneHune,
neperpyska u guarHoctmka
obopynoBaHusa TpebytoT
kabenen c BbICOKOM
PEMOHTONPUrOAHOCTbIO U

OOKYMEHTaMU ANnA NpUueMKu.

Baimskaya / Peschanka -

YykoTka

YnanéHHas ropHogobbiBatoLLas
nnowiagka ¢ annHHON
NOrMCTMKON: BaXKHbl 3anac no
AOKyMeHTam,
XONOAOCTOMKOCTb, NOXapHas
npuemMKa n BO3MOXHOCTb

optical telemetry.

Sukhoi Log - UpkyTckas

obnacTtb

Greenfield-3onotopyaHbii
NPOEKT: KOHBEWEPHI,
nepemeLLaemoe obopyaoBaHve
M cucTemMa aBToMaTtusaumm
BbIIPbIBAIOT OT €4UHOro power

+ data cable.

Syradasayskoye - TaumbIip

Yronb, MOp0O3, NOpTOBas
neperpyska u nbinb: SMRT-
LWL npumeHum ana medium-
duty mawmH npu
AOKYMEHTarnbHO OrpaHUyYeHHON

CKOPOCTW.

Elga Complex / Port Elga

YronbHas uenoyka
«MecTopoXaeHne—xenesHas
Aopora—rnopT»: pedpepeHcHas
obnactb ang reeling cable Ha
KoHBenepax, peknanmepax un

cyZornorpyske.




Utrenny Terminal / Arctic
LNG 2

ApPKTMYECKNA TEPMUHAN
nokasbiBaeTt TpeboBaHus K
MOPCKOW BOAE, Xornoay,

yAanéHHON AnarHOCTUKe U

cTabunbHbIM KaHanam CBs3u.

Vostochny / Nakhodka

[anbHEeBOCTOYHbIE
TepmuHanbl: STS, neperpyska,
OyHkepoBaHue, nbinb, UV n
MOPCKOW aap0o3osb TpebytoT
PCP-060n04k1 1 NOHATHOIO

service plan.

Zarubino / Far East

logistics

[ns pasBuBatoLLencs
MOPTOBOW JTOrUCTUKM MOSIE3HbI
kabenn ¢ EAC/CE-ready
AOKYMeHTaLmen n 6eicTpon

3amMeHon Ha bapabaHe.

Nouemy Feichun genaet akueHT Ha
Poccum:
Knumar, yaanéHHoCTb, ropHasi Aobbiva,

MOpPCKMne TepMunHarbl 1 CNnoXxXHas

Noyemy nmeHHo LWL.:
OAVH Kabenb 00beauHAET NUTaHne n
data-link ans PLC/SCADA, kamep,

aatymkos, remote 1/0O n npegukTUBHOIO

MNoyemy nmeHHo SMRT-LWL.:

€ecrnun pakTnyecknun pexmum — medium,
SMRT-LWL moxeT 6bITb
paumoHanbHee XPRT-LWL no macce n

Korpa HyxeH XPRT-LWL.:
ckopocTu Bbiwe 160/200 m/min,
extreme churning, BbICOKMe yCcKOpeHus,

TaKenasi HaMoTKa UM XONoaHbIN nycCK

npyvemka TpebytoT He TONbKO Kabens, obcnyxuBaHus. CTOMMOCTMW. 3a npegenamn —25 °C.

HO M MOJSTHOIO MHXXeHEePHOro dossier.

15. /luarHocTUKka, OTKa3bl U CEPBUCHAA JIOTUKA 11 Poccuu

@D DokymeHTbI He coBnaaaloT ¢ (hakKTUUECKON napTuen

Puck: cepTudukat ecTb, HO HE MOKPLIBAET HY)XHOE CeYeHne, akceccyap, kabernbHy COOPKY MM KOHKPETHbIN pblIHOK. KOHTpOrb: scope, Aarta, HoMep napTuu, MapkupoBka 6apabaHa.

@ Npumenenne SMRT-LWL B pexxume XPRT-LWL

MpuunHbl: ckopocTb Beiwe 160/200 m/min, peskue yckopeHus, TSKENbIN churning. MNocneacTeus: yctanocTb xun, pocT optical attenuation, noBpexaeHne 060104KN.

@ HesepHbin T-Connector gna 25 mm?

[MpuumHbIL: UIrHopupoBaHue notice o stress cone =35 mm?. NocneacTeus: YacTUYHbIE pa3psaabl, neperpes, otkas 15 kV okoHLEeBaHMS.

@ Optical attenuation nocne uuknos

MpuunHbl: Makpounarnb, crush Ha ponuke, HaTsbkeHne optical element, nnoxon rotary joint unu mydTa. KoHtpons: OTDR baseline o n nocne ncnbitaHui.

® XonopHsbih 3anyck HUXe —-25 °C dynamic

rlpVI‘-IVIHbIZ OBWXKEeHne kabens Huxke I'IpOGKTHOI7I TemMneparypbl. [Nocnencreus: POCT YKECTKOCTH, noBpexaeHue obonoukn, yBEIMMYEeHne TArn 1 notTepb B OMTUKE.

OnpocHbIN NUCT ana poccunckoro npoekta Feichun SMRT-LWL

Ykaxute ob6bekT, permoH PO, Temnepartypy, Hanmine MOpCKon BOAbI/yronbHOW Nbiniv/macna, Tun MmawuHel, 15 kV cuctemy, center-feed nnm end-feed, cCkopocTb, yckopeHue, AnuHy,
ceyeHune, TN 1 vmcno BonokoH, SFP wavelength, npotokon, optical budget, 6apabaH, yncno cnoés, ponukn, S-n3rnbel, T/Coupling Connector, EAC/Russian Fire Safety Tpe6oBaHus,

A3bIK AOKYMEHTaUnn N Crnncok Tpe6yeMb|x CepTVId)VIKaTOB.

16. UcTOUYHMKHN 1 HOpPMaTHUBHAaA OIIopa

NcxopHble xapaktepuctukn SMRT-LWL(N)TSCGEWOEU 8,7/15 kV npegoctaBneHbl Nonb3oBaTeneM 1 coxpaHeHbl 6e3 CokpalleHusi. BHelwHne NCTOYHUKN NCNOMb3yTCA Kak CrnpaBovHas
HopMaTuBHas 6asa.

[1] IEC 60228:2023 — Conductors of insulated cables

[2] IEC 60332-1-2:2025 — vertical flame propagation for a single electrical or optical fibre cable
[3] IEC 60811-404:2012 — mineral-oil immersion tests for sheaths

[4] DIN VDE 0298-4:2013-06 — current-carrying capacity guidance

[5] IEC 60794-1-1:2015 — optical fibre cables, including cables with electrical conductors

[6] IEC 60794-1-21:2015 — mechanical test methods for optical fibre cables

[7] IEC 60793-1-40:2024 — optical fibre attenuation measurement

[8] IEC 60793-1-41:2024 — multimode optical fibre bandwidth measurement

[9] ATEX Directive 2014/34/EU — equipment and protective systems

[10] IECEXx Certified Equipment Scheme

[11] European Commission — CE marking

[12] GOV.UK — UKCA and CE regimes

[13] Eurasian Economic Commission — technical regulation acts

[14] Udokan Copper — Russia’s largest undeveloped copper deposit / project overview

[15] Baimskaya / Peschanka — official project site

[16] KAZ Minerals — Baimskaya bankable feasibility study



https://webstore.iec.ch/en/publication/71891
https://webstore.iec.ch/en/publication/80873
https://webstore.iec.ch/en/publication/3542
https://www.dinmedia.de/en/standard/din-vde-0298-4/180878163
https://webstore.iec.ch/en/publication/23697
https://webstore.iec.ch/en/publication/21932
https://webstore.iec.ch/en/publication/76050
https://webstore.iec.ch/en/publication/76049
https://single-market-economy.ec.europa.eu/sectors/mechanical-engineering/equipment-potentially-explosive-atmospheres-atex_en
https://www.iecex.com/certified-equipment-scheme/overview/
https://single-market-economy.ec.europa.eu/single-market/goods/ce-marking_en
https://www.gov.uk/government/publications/product-regulations-by-sector-and-current-approaches-to-product-marking-ukca-and-ce-regimes
https://eec.eaeunion.org/en/comission/direction/texnreg/acts.php
https://udokancopper.com/en/about/
https://baimskaya.ru/en/
https://www.kazminerals.com/completion-of-baimskaya-bankable-feasibility-study/

[17] Polyus — Sukhoi Log project overview
[18] NOVATEK — Utrenny Terminal / Arctic LNG 2 GBS installation

[19] Arctic Russia — Syradasaysky coal deposit

Feichun certification focus for Russia and export markets

Certification capability: Feichun Cable can prepare project documentation packages around ATEX, IECEx, VDE, CE, UKCA, EAC, and Russian Fire Safety Certificate requirements, subject to
the exact scope, cable size, cable accessory, end user market and shipment batch.

Russian application focus: SMRT-LWL 8,7/15 kV is positioned for medium-duty reeling equipment in Russian mining, port and logistics applications, including Udokan, Baimskaya /

Peschanka, Sukhoi Log, Syradasayskoye, Elga / Port Elga, Utrenny Terminal, Vostochny / Nakhodka and Zarubino reference scenarios.

Feichun Cable / "¢¥4iE4i — medium-duty 15 kV power + fibre-optics reeling cable systems

NHxeHepHbii nogbop SMRT-LWL n XPRT-LWL reeling cable, pacyéTt 6apabaHoB n ponukos, npoBepka stress cone, optical link budget, OTDR baseline, medium-duty kabenbHble cuctembl gng

MOPTOBOrO 1 ropHOoA0GbLIBakoLLEro 060pyaoBaHUs.

TenedoH: TexHnyeckas noyra:
+86 13855123218 Tech@feichuncables.com

B AOKYMEHTE HE nobaBneHbl apyrne BuptyaribHble KOHTaKThl. CepTI/I(*)VIKaTbI, MapKMpoBKa, onTu4eckne napameTpbl N MPOEKTHLIE pe(bepeHCbl noaTBepPXAakTCA akTyalibHbIMU JOKYMEHTaMU KOHerTHOI;I NOCTaBKW.
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https://www.polyus.com/en/operations/development_projects/sukhoy-log/
https://www.novatek.ru/en/press/releases/index.php?id_4=5927
https://arctic-russia.ru/en/project/a-hidden-fire-of-the-permafrost/
tel:+8613855123218
mailto:Tech@feichuncables.com

