PROTOLON (SB)  NTSCGEWOEU  18/30 (36) kB =~ 43 kB test  Split Earth = *100°/m

PROTOLON (SB) NTSCGEWOEU 18/30 kB — high-torsion heavy
trailing cable ¢ pasaeneHHbIMm PE

Ina 30-kB nutaHmna excavators u KpynHbix material-handling machines B open-cast mines npu abrasion, chafing n 4pesBbl4anHO BLICOKOWN MEXaHU4YECKOW

Harpyske.
OTa KOHCTPYKUMs coyveTaeT BbICOKOBONbLTHYIO EPR insulation system, three-core arrangement, split-earth sections, tear-resistant tape, polyester mesh n PCP >5GM5.

B supplied construction He 3asBneHsb! individual concentric copper core screens u pilot conductor. NoaTomy Henb3s nepeHocUTb Ha Hee screen-bonding unu pilot-acceptance procedures ot
NTSCGECEWOEU.

30000B 43 kB ucnbiTaHue flexible -20...+60 °C fixed -40...+80 °C *100°/m 15 H/imm?2

HasHauyeHue PE architecture Torsion Tunopa3swmepsl

30 kV Trailing 3-way split +100°/m 8

abrasion u chafing B TPEX MEXOYKUIbHbIX 30HaX high-torsion duty 25-185 mm?

CopepxaHue

1. HasnaueHue 6. Trailing

2. OTnnymnsa 7. CtaHgapThl
3. deTtanbHoe cevyeHne 8. Paamepbl
4. Split earth 9. Pacuetbl

5. 30-kB termination 10. MNMpnemka

I 1. Ha3HayeHue

PROTOLON (SB) NTSCGEWOEU 18/30 kB - high-torsion heavy trailing

30-kB nutaHue excavators u large material-handling machines B open-cast mines
Split earth + PCP reinforcement + torsion £100°/m

No individual copper core shield stated - no pilot conductor stated

masHasa Huwa — 30-kB heavy trailing ¢ pasgeneHHbiM PE 1 Bbicokon gonyctumon torsion.

OcHoBHoM cueHapuin: 30-kB power supply unu connection cable ansa open-cast excavators n kpynHbix material-handling machines npu repeated bending, abrasion, chafing u torsional stress.

I 2. OTnUyumMA oT CBA3aHHbLIX CepuUn




PROTOLON (SB) NTSCGEWOEU 18/30 kB: otnnume ot 3 KB u copper-screened variants

NTSCGEWOEU 18/30 kB NTSCGEWOEU 1,8/3 kB NTSCGECEWOEU / TENAX-SAS

*» 18/30 (36) kB, 43 kB test * 1,8/3 (3,6) kB, 6 kB test * CE type: individual Cu screens

* split earth in three interstices * same split-earth concept * TENAX-SAS: central aramid support
* no individual Cu screen stated * no individual Cu screen stated « different PE/pilot architecture

* no pilot stated * no pilot stated « different termination scheme

* flexible min -20 °C * flexible min -20 °C * TENAX flexible min =50 °C

* torsion £100°/m * torsion £100°/m * TENAX tensile 25 H/mm?

» tensile rule 15 H/mm? » tensile rule 15 H/mm? + do not infer screen or aramid

* 30-kV field-control duty * smaller diameter and mass * select by actual failure risk

Bbi6op o rmaBHOMY PUCKY

30-kB heavy trailing, split earth n £100°/m 6e3 individual screens — PROTOLON (SB) NTSCGEWOEU 18/30 kB.
Individual copper screens — NTSCGECEWOEU. -50 °C u high axial load — TENAX-SAS.

OpunnakoBoe cnoso PROTOLON mnu ognHakoBoe HanpshkeHne He noaTBepXaaeT oanHakoByto screen, PE nnu load-path architecture.

NMpotnue NTSCGEWOEU 1,8/3 kB NMpotnue NTSCGECEWOEU Mpotue TENAX-SAS CobcTBeHHas Huwa

Ta xe split-earth n £100°/m noruka, HO HeTt 3asBneHHbIx individual copper core Het central aramid rope, flexible minimum 30-kB split-earth heavy trailing ¢ Bbicokon
3HauuTenbHo 6onee Tsxxenasa 30-kB screens u pilot conductor. —-20 °C wu tensile rule 15 H/mm?2. torsion capability u reinforced PCP system.

insulation/termination duty.

I 3. leTanusunpoBaHHOeE nonepevyHoe cevyeHne

PROTOLON (SB) 18/30 kB - petanuauposaHHoe ceueHue split-earth architecture

¢YHKI.I,VIOHaJ1beIe CJiOM M JJIeMEeHThI
tinned copper conductor, class 5

inner semi-conductive EPR

PROTOLON EPR insulation, 3GI3

outer semi-conductive NBR easy-strip

three split-earth sections in interstices
tear-resistant tape, prevents sheath movement
polyester mesh reinforcement

PCP inner + outer sheaths, >5GM5

00000000

18/30 (36) xB - ucnbiTatenbnHoe Hanps>xeHue 43 kB
No individual copper core screen stated.

No pilot conductor stated.




Tpw PE-cekumnmn pacnonoXeHbl B MEXOY>KUITbHbLIX NPOCTPaHCTBAX; OTAENbHbIE MefHbIE 3KpaHbl ha3 He 3asiBMEHbI.

MpoBoaHuktinned finely stranded N3onsaunginner semi-con EPR + Core arrangementthree-core PEthree split-earth sections in Core screenindividual concentric
copper, class 5 PROTOLON EPR 3GI3 + NBR design the interstices copper core screen He 3asBfeH

easy-strip

Pilotpilot conductor He 3aaBneH Reinforcementtear-resistant tape SheathsPCP inner + outer,

+ polyester mesh compound >5GM5

I 4. Split-earth architecture

30-xB split-earth architecture: protective path u balanced geometry

PyHKUMOHaNbHaA norukKa

* PE conductor divided into three sections

« sections positioned in the outer interstices

« all PE sections form one protective-earth system

* split earth is not an individual phase-screen system

« continuity and joining geometry must be checked separately
 30-kV termination requires approved stress-control documentation

 exact PE geometry is confirmed by an approved drawing

Split earth BbInonHaeT 3awmTHYO OYHKLUMIO, HO He 3ameHseT individual copper core screen.

KniouyeBon MmomeHT: Tpn PE-cekunmn coBmecTHO 0bpasytoT protective-earth system. OHu He aBnsalTCA MHAMBMAYaNbHbIMU METaNNYECKUMU 3KpaHaMn as.

I 5. 18/30-kB termination

18/30 xB termination: EPR preparation, split-earth joining n 43-kB test

1. EPR preparation 2. 30-kV stress control 3. Split-earth joining 4. Sealing 5. Strain relief

clean surface - cutback field grading three PE sections PCP - moisture cycles no sheath slip

PaspenbHble NnpoBepkKu
 phase conductor resistance and insulation « approved 18/30-kB termination kit
« continuity of all three split-earth sections * 43-kB test documentation

» correct PE joining at each termination « sheath reinforcement, sealing and strain relief

* absence of assumptions about individual phase-screen bonding or pilot circuits




KoHcTpyKuuA

3x25+3x25/3

3x35+3x25/3

3x50+3x25/3

3x70+3x35/3

3x95+3x50/3

3x120+3x70/3

3x150+3x70/3

3x185+3x95/3

BbicokoBonbsTHaa termination Tpebyet noareepxaeHHon field-control geometry, aaxe ecnu individual copper screens He 3asiBfEHbI.

External code

5DK6***

5DK6***

5DK6***

5DK6***

S5DK6***

5DK6***

5DK6***

5DK6***

PE system

three split-earth sections

three split-earth sections

three split-earth sections

three split-earth sections

three split-earth sections

three split-earth sections

three split-earth sections

three split-earth sections

I 6. Trailing-mexaHuka n orpaHuyeHus

Abrasion / chafing

PCP >5GMS5, tear-resistant tape
n polyester mesh sawmwator

cOOpKy Ha TsKernon Tpacce.

Speed

Flexible temperature

CkopocTb trailing unu reeling B

ncxogHom cneumdukaumm He

ykasaHa.

7. CtaHgapTbl u approvals

EN 50525-2-21

OnekTpuyeckne napameTpbl B

supplied specification.

IEC 60811-404

Chemical behaviour.

MuHumym —-20 °C; rubkas
pabota npu -50 °C He

3adBlieHa.

DIN VDE 0298-3

MexaHn4eckne napameTpbl U

paguychbl.

GOST-R/-K/-B

[MoxxapHbIN 1

cepTUPUKaLMOHHbIN KOHTEKCT.

I 8. Pa3mepbl, macca n paguychbl

KoHcTpykuus

3x25+3x25/3

3x35+3x25/3

3x50+3x25/3

3x70+3x35/3

3x95+3x50/3

3x120+3x70/3

3x150+3x70/3

3x185+3x95/3

SAP

SB_30KV_004

SB_30KV_005

SB_30KV_006

SB_30KV_007

SB_30KV_008

SB_30KV_001

SB_30KV_002

SB_30KV_003

External

5DK6***

5DK6™***

5DK6™**

SDK6***

5DK6***

5DK6***

5DK6™***

5DK6™**

KpuTuyeckue npoBepku

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

PE continuity, joining geometry, 18/30-kB stress control, sealing and strain relief

Torsion

+100°/M — kno4eBoe

npenmyLectso atou split-earth

KOHCTPYKUWNN.

DIN VDE 0250-813

KoHcTpyKunoHHas b6asa.

CTOMKOCTb

Oil, ozone n UV resistant.

MpoBoagHUK

Tensile rule

15 H/mm?2. Bbicokag torsion He
o3HavyaeT TENAX-SAS tensile
capability.

MSHA P-189-4

CepTnnKaLUMOHHbIN KOHTEKCT.

Bending

6xD fixed n 10xD flexible.
MpaBuno 20xD S-transition He

npmuBeOEHO.

IEC 60332-1-2

Flame retardant performance.

AHomanua anametpa: onsa 70 mm? ykasaH guanasoH 86,5-90,5 mm, a gnga cneaytowero 95 mm? — 79,9-83,9 MM. 3HadeHnsa coxpaHeHbl 6e3 ncnpasneHns n TpebyroT Npon3BogCTBEHHOIO




drawing.
JononHutenbHaa ocobeHHocTb: Dmax 90,5 mm ans 70 mm? Takke npesbliwaeTr Dmax 89,6 mm ans 120 mm2. 31O HE NCNpaBnsANoChk U HE MHTEPNONUPOBANocCh.

External codes: Bce 3HaueHua npeacrtaeneHbl kak SDK6***; ckpbiTble Undpbl HE BOCCTaHaBNMBANMCh.

I 0. 3]16KTpVI‘IeCKVIe N MeXaHn4yeckKkme pacyeTtbl

MowHocTb paccuntana npu cos@ = 0,9. MNMageHune HanpskeHna paccumTtaHo no R20 Ha 100 m. Charging current ncnonbsayet U0 = 18 kB n 50 Ny,

KoHcTpykuus Fmax R20 Tok Al/mm? =MBA =MBT AU/100 m Qc, kBap/km
3x25+3x25/3 1125 0,795 139 5,56 7,22 6,5 0,064 %
3x35+3x25/3 1575 0,565 172 4,91 8,94 0,056%
3x50+3x25/3 2250 0,393 215 4,3 11,17 0,049%
3x70+3x35/3 3150 0,277 265 13,77 0,042%
3x95+3x50/3 4 275 0,21 319 16,58 0,039%
3x120+3x70/3 5400 0,164 371 19,28 0,035%
3x150+3x70/3 6 750 0,132 428 22,24 0,033%

3x185+3x95/3 8 325 0,108 488 25,36 0,03%

I 10. Tara n camoBec

Fmax =15 H/mMm2 x 3 x S
Rdpukc =6 x D
RnogB =10 x D

Lteop = Fmax / (m x g)

LTeop y4nTbIBaeT TONbKO COBCTBEHHbLIN BEC.

OH He yunTtbIBaET friction, abrasion, dynamic pull n safety factor.

KoHcTpykuus CeueHue Pacuet no npasuny TabnuyHoe CamoBec 100 m Cratyc
3x25+3x25/3 25 Mm? 1125H 6553 H COOTBETCTBYET
3x35+3x25/3 35 Mm? 1575 H 724 H COOTBETCTBYET
3x50+3x25/3 50 mm? 2250 H 8299 H COOTBETCTBYET
3x70+3x35/3 70 Mm? 3150 H 9506 H COOTBETCTBYET
3x95+3x50/3 95 mm? 4275 H 10752 H COOTBETCTBYET
3x120+3x70/3 120 mm? 5400 H 12586 H COOTBETCTBYET
3x150+3x70/3 150 mm?2 6 750 H 13979 H COOTBETCTBYET

3x185+3x95/3 185 mm? 8325H 16079 H COOTBETCTBYET

I 11. TemnepaTypHbIN AMana3oH U CONPOTUBIIEHNEe Meaun

R-20 = R20 x [1 + 0,00393 x (-20 — 20)]
R-40 = R20 x [1 + 0,00393 x (=40 — 20)]

—20 °C otHocuTcs k flexible operation.
—-40 °C otHocuTcA K fixed installation.

PacuyeTtbl He pacwmpstoT supplied temperature rating.

KoHcTpyKkuus OueHka R-20 OueHka R-40 CamoBec 100 m OcTtaTtok o Fmax

3x25+3x25/3 6553 H

3x35+3x25/3 724 H

3x50+3x25/3 8299 H

3x70+3x35/3 9506 H

3x95+3x50/3 10752 H




KoHcTpyKkuus OueHka R-20 OueHka R-40 CamoBec 100 m OcTtaTtok o Fmax

3x120+3x70/3 12586 H

3x150+3x70/3 13979 H

3x185+3x95/3 16079 H

I 12. bapabaHHasa reomeTpus

KoHcTpyKuus . AMameTp no ocu

3x25+3x25/3 411 Mm 1370 mm 6,68 kr/m

3x35+3x25/3 447 mm 1490 mm 7,38 Kr/m

3x50+3x25/3 453 Mm 1510 Mm 8,46 Kr/m

3x70+3x35/3 543 mm 1810 mm 9,69 kr/m

3x95+3x50/3 503,4 mm 1678 mm 10,96 kr/m

3x120+3x70/3 537,6 mm 1792 mm 12,83 kr/m

3x150+3x70/3 559,8 mm 1866 Mmm 14,25 kr/m

3x185+3x95/3 594 mm 1980 Mm 16,39 Kkr/m

I 13. BbICTPbIN NHXEHEePHbIN BbIOOP

KoHcTpyKuusa Tok =MBT Macca MpepBaputenbHoOe NpUMeHeHne

3x25+3x25/3 139 A 6,5 MBT 6 680 Kkr/km komnakTHasa 30-kB trailing-cuctema c split-earth architecture

3x35+3x25/3 172 A 8,04 MBT 7 380 Kr/km komnakTHasa 30-kB trailing-cuctema c split-earth architecture

3x50+3x25/3 215 A 10,05 MBT 8 460 Kr/km komnakTHas 30-kB trailing-cuctema c split-earth architecture

3x70+3x35/3 265 A 12,39 MBT 9 690 Kr/km open-cast excavator nnu material-handling machine cpegHen MoLHOCTH

3x95+3x50/3 319 A 14,92 MBT 10 960 Kr/km open-cast excavator nnu material-handling machine cpegHen MoLHOCTU

3x120+3x70/3 XYM 17,35 MBT 12 830 Kr/km kpynHasa 30-kB heavy trailing-cuctema c Bbicokou torsion capability

3x150+3x70/3 428 A 20,02 MBT 14 250 Kkr/km kpynHasa 30-kB heavy trailing-cuctema c Beicokon torsion capability

3x185+3x95/3 488 A 22,82 MBt 16 390 Kr/km kpynHasa 30-kB heavy trailing-cuctema ¢ Beicokon torsion capability

I 14. Failure modes

Split-earth discontinuity

MpuyunnHa: o6pbis ogHon PE-
CeKkunn unu nrnoxoe
coefuHeHwue.

AdohekT: HapyLleHne

protective-earth path.

Wrong diameter selection

MpuunHa: ncnonb3oBaHne
pa3mepa 6e3 nposepkn 70/95

MM? anomaly.

AdohekT: HenpaBunbHbIM drum,

gland unu guide design.

30-kV termination defect

MpuuyuHa: EPR damage,
cutback nnu HenpasunbHbIN
stress control.

AdbbekT: field concentration un

insulation degradation.

I 15. NMpuemka n BBoA B aKcnnyatauuro

Sheath movement

MpuyunHa: nospexaeHune
reinforcing tape nnn mesh.
AcppeKkT: cknagkn n nokanbHoe

chafing.

Mpoeepka PROTOLON (SB), SAP, external code n mapkuposku 18/30 (36) kB.

lMpoBepka npoTokona ncneitaHna 43 kB.

N3mepeHne conpoTmBneHnsa Tpex asHbIX >un.

OtgenbHas continuity-npoeepka Bcex Tpex split-earth sections.

MpoBepka npaBunbHoOro obbeamHeHns PE-cekunin B termination.

Over-twist

MpuyunHa: npesbiweHne £100°/
M.
AdbpekT: ycTanoctb hasHbIxX

»unn n PE-cekuun.

False screen assumption

MpuynHa: ownMboYHO cunTaTb
split earth pasHbIMK akpaHamu.
AdhekT: HeBepHasa termination

n protection scheme.




lMpoBsepka 18/30-kB stress control, sealing n approved termination drawing.
Ocwmortp tear-resistant tape, polyester mesh n PCP >5GM5 sheaths.
Mposepka 6xD fixed, 10xD flexible, +100°/m n 15 H/mm? rule.
MoaTtBepxaeHne anametpos 70 n 95 Mm? No npomsBoaCcTBEHHOMY drawing.

MoatBepxaeHne MSHA/GOST goKyMEHTOB, eCni OHU TPEDYIOTCA NPOEKTOM.

16. UHXXeHepHble orpaHU4YeHus

Pac4yeTbl npegHasHayeHbl 4nda npeaBaputenbHoro npoektupoBanms. OHM He 3aMmeHsatoT approved split-earth drawing, high-voltage field-control design, earth-fault calculation, termination scheme,

dynamic trailing assessment 1 JOKyMeHTbl KOHKPETHOW NapTUM.

Feichun Cable — nHxeHepHbIn nogoop PROTOLON (SB) NTSCGEWOEU 18/30 kB

TenecoH: TexHu4yeckasa noyra:
+86 13855123218 Tech@feichuncables.com

Feichun Cable He adbdumnmpoaH ¢ Bnagensuamm o6o3HaveHnin PROTOLON, TENAX-SAS, TENAX-LUMEN unun SHD-GC. O603HaveHMst ICNOMb3YHTCSA Kak TEXHUYECKNE NEPEKPECTHbIE CChINKM U3 NpeaocTaBneHHoM cneumdurkanmm. KoHkpeTHas noctaeka

noaTeepXXaaeTcd JOKYMEeHTaMn napTun.
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