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TECHNICAL SPECIFICATION

Integrated Power-Control-Fiber Optic Hybrid Cable Systems

This technical specification delineates the comprehensive design parameters, performance characteristics, and
application specifications for Feichun Cable's innovative hybrid cable systems. The integration of power

transmission, control signaling, and fiber optic communication within a unified cable architecture represents a
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paradigm shift in industrial cable technology, offering quantifiable improvements in installation efficiency (48.7% H7 ATEHaISuH,

reduction in installation time), spatial optimization (62.3% reduction in cable tray occupancy), and lifecycle cost

reduction (38.9% total cost of ownership reduction over 20 years).

2.1 Detailed Construction Parameters / #4451 S5
Power Conductors Class 5 flexible 1IEC 60228 Tin-plated copper, stranding pitch ratio 10-14D
BASE SEFRM DIN VDE 0295 EHR, KETELL10-14D
Conductor Screen Semi-conductive layer IEC 60502-1 Extruded semi-conductive compound, p <500 Q-m
SHER K FSHE PrH#SHEE, p<500Qm
Primary Insulation EPR/XLPE compound IEC 60502-1 Dielectric strength: 25 kV/mm min.
Faass EPR/XLPER &Y GB/T 12706.1 FTESRE: &/)\25 kV/mm
Control Cores 0.5-2.5 mm? IEC 60227-7 Tin-plated copper, Class 5, color coded
bk AEs 70 FERE THM, 5K, BRI
Optical Fiber Unit Loose tube design IEC 60794-1 Central strength member: FRP ©2.0mm
HTRET MEEIRIT ITU-T G.652.D FUOINGRMAF: FRP ©2.0mm
Inner Sheath Halogen-free compound [EC 60332.3.24 Oxygen index > 32%, tensile strength > 12.5 MPa
RIFE el =X FFEE>32%, FUHIGRE>12.5 MPa
Armor Layer Galvanized steel wire IEC 60502-1 Wire diameter: 1.6-3.15mm, tensile strength > 1370 MPa
BER HEFNLL MLER: 1.6-3.15mm, Hi52E>1370 MPa
Outer Sheath PVC/PE/PUR options IEC 60502-1 UV resistant, hydrocarbon resistant options
SMPE PVC/PE/PURH] % MEIML, AIETERELEY)

2.2 Fiber Optic Specifications / Ye£FHI4&
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Stamp


Attenuation @ 850nm (dB/km)

. <3.0 <23 <23 - -
TR @ 850nm
Attenuation @ 1300nm (dB/km)
N <1.0 <0.6 <0.6 <0.35 <0.35
=B @ 1300nm
Attenuation @ 1550nm (dB/km)
- - - - <0.21 <021
=A@ 1550nm
Bandwidth (MHz-km) . .
I >2000 >4700 >4700 Unlimited Unlimited
wHL
Min. Bend Radius (mm) 30 30 30 30 15
B/ R
3.1 Current Carrying Capacity Analysis / ZRE 2
Note: Values calculated per IEC 60287 series, ambient temperature reference 20°C, soil thermal resistivity 1.0 K-m/W
E: BIERIEC 602872 FIHE, HREESE20°C, TEABRYIOK wW/W
FC-HYBRID-3x185+2x95+12F 3x185 520 476 434 445 396 352 0.835
FC-HYBRID-3x150+2x70+12F 3x150 450 412 376 385 343 305 0.836
FC-HYBRID-3x120+2x50+12F 3x120 385 353 322 330 294 261 0.836
FC-HYBRID-3x95+2x%35+12F 3x95 325 298 271 280 249 221 0.834
FC-HYBRID-3x70+2x25+12F 3x70 265 243 221 230 205 182 0.834
FC-HYBRID-3x50+2x16+12F 3x50 210 192 175 185 165 147 0.833
I:I()Xk1>(k2><k3><k4
Where: k; = ambient temperature factor, k, = grouping factor, k3 = soil thermal resistivity factor, k, = depth of burial factor
Hf: k= FIERERE, k, = DARI, ks = TEAARLY, ko= ERXFRH
3.2 Electrical Parameters / BS &%
3x185 mm? 0.108 0.273 0.486 0.118 0.195
3x150 mm? 0.132 0.281 0.452 0.142 0.216
3x120 mm? 0.164 0.290 0.418 0.172 0.243
3x95 mm? 0.206 0.301 0.382 0.213 0.278
3x70 mm? 0.277 0.314 0.344 0.283 0.332
3x50 mm? 0.386 0.329 0.305 0.391 0.411

4.1 Mechanical Characteristics / #l4F1E




Tensile Strength / FTHIERE IEC 60811-501 > 12.5 MPa 15.8 MPa
Elongation at Break / B34 {< = IEC 60811-501 >200% 285%
Tear Resistance / 24 M IEC 60811-509 > 8 N/mm 11.2 N/mm
Abrasion Resistance / it B 1% DIN 53516 <150 mm? 95 mm?
Impact Resistance @ -40°C / /A 1E IEC 60811-506 No cracks Pass / &1%
Min. Bending Radius (static) / R/VEHIER (57) IEC 60502-1 12 xD 12xD
Min. Bending Radius (dynamic) / R/NEMFE (BHFE) IEC 60502-1 15xD 15xD
Max. Pulling Force / &R AZE5| 1 Calculation 50 N/mm? Per conductor area
D = Overall cable diameter / EB4EIMZ
4.2 Dynamic Performance Testing / ZIZ 14 EEMiX
" No electrical/optical degradation
Flexing Test / Z RIS +90°, R=20xD, 2 cycles/min 100,000 it s s
£ * Y TR S/ RER,
Aattenuation < 0.1 dB
Torsion Test / %% 1438 +180°/m, 10 cycles/min 50,000 o
" Y ZH < 0.1 dB
e All parameters within spec
Reeling Test / BRI Drum ®=40xD, speed 20m/min 5,000 ,
g w P FIESHNEaME
S - . No physical damage
Vibration Test / #RENIHLE 10-500 Hz, 10g acceleration 8 hours 5
" s TS
Temperature Range (Operation) IEC 60216 40°C 10 +90°C Continuous operation verified
N ++ s—s— - (o] ~ == ~
BESEE (517) ELIBETTIIE
Temperature Range (Installation) No damage during installation
IEC 60502-1 -25°C to +50°C

RETE (R

LEHRBI TS A

UV Resistance
MM E

IEC 60811-412

1000 hours xenon arc

ATensile strength < 15%
MABRET < 15%

Ozone Resistance

i RENE

IEC 60811-403

200 pphm, 24h @ 40°C

No visible cracks

TR MEEX

Water Immersion
=K MEEE

IEC 60811-402

14 days @ 70°C

ATensile < 15%, AElongation < 15%

Oil Resistance

ppl:: 0

IEC 60811-404

IRM 902 oil, 168h @ 100°C

Volume change < 30%
AT <30%

Chemical Resistance

ML 1%

ISO 175

Various chemicals

See chemical resistance table

RUFMR IR

Fire Performance

Self-extinguishing < 15s

“ IEC 60332-3-24 Category C
B At BE o B8 < 158
Halogen Content IEC 60754-1 <0.5% <0.1% (LSZH ion)
- . . rsion
XZESE 0 0 versio
Smoke Density . .
IEC 61034 Light transmittance > 60% >70%

il




6.1 Electromagnetic Compatibility (EMC) / HBiEREY

Radiated Emission / 851 & 5% 30 MHz - 1 GHz 40 dBuV/m @ 10m 32 dBuV/m 8 dB
Conducted Emission / £ & & 5t 150 kHz - 30 MHz 66 dBuV (QP) 58 dBpV 8 dB
Crosstalk (Power to Control) / B3 DC - 100 kHz -60 dB -72 dB 12 dB
Crosstalk (Power to Fiber) / B3 All frequencies No measurable effect <-90dB Excellent
6.2 System Integration Benefits - Quantitative Analysis / RAKERMRE - EERH
Installation Time (per 100m) 12.5h 64h 48.8%
PR N .5 hours .4 hours . -
REEASE (B1005K) ’
Cable Tray Space Required 450 om? 170 em? 62.2%
PR AR o . - ]
Number of Cable Clamps 150 50 66.7%
Fa4 sk AL B o
Total Material Cost 100% 118% 18% 51
- .1 years
BRI ’ ' ’ Y
Total Installation Cost 100% 51% 49
BREMA 0 0 0 -
Total Project Cost 100% 749 26 18
IiJ'iE ,E".\ ﬁE ZlS (] (] (] .0 years
Maintenance Frequency 44 y L5 i y 62.5%
imes/year .5 times/year . -
HeiPsToR Y Y ’
System Downtime 24 hours/ % hours/ 66.7%
- . ours/year ours/year . -
RAEHATIE] Y Y '
20-Year TCO 100% 61.1% 38.9% 1.8
. . .8 years
20EBIBEME ’ ’ ’ Y
7.1 Application Matrix / FZFB 5B /%
Port/Harbor Cranes Festoon/Cable reel FC-HYBRID-F seri High flexibility, torsion resistance
. Lt e L - -F series .
AEEM B/ BLEER SELL N kL
Mining Equipment Trailing cable FC-HYBRID-M seri Abrasion resistance, tensile strength
—s e - -M series .
R 18E YR B4 MEE. S
Wind Turbines Tower internal FC-HYBRID-W seri Torsion resistance, UV stability
. " . - -W series N N .
X7 % B ERRL U, UERIML
Automated Warehouses Cable chain FC-HYBRID-C seri Flex life > 5 million cycles
- . - -C series :
ShliqerEs HegE TEf%dn > 500738
Industrial Robots Robot dress pack . Ultra-high flexibility, lightweight
. FC-HYBRID-R series - =
Tk A HEBALR Bexdt. BEl
Rail Transportation Fixed/Mobile FC-HYBRID-T seri Fire safety, low smoke
N, - - -T series o
HIB3ZIE ElE/#%5h fhkZ2. {EE

7.2 Installation Guidelines Summary / BEIEHRE




Minimum Installation Temperature

RRRFERE

-25°C (PVC), -40°C (PUR)

Pre-warm cable if below limit

R FPRIEET F AL

Maximum Pulling Tension

RAES|KS

50 N/mm? of conductor area

Use cable sock for uniform distribution

EREANENSI D

Side Wall Pressure <500 N/ Use proper radius guides
cm S ML )
MEEES ERESFENSRRE
Support Spacing (Horizontal) 10-15 Reduce for high vibration areas
. 0-15m e NP
SEEE (KF) = RED XI5 7R ElE
Support Spacing (Vertical) Use cable cleats for heavy cables
2.0-3.0m

X#EEE (£H)

ERBAEABARXEA

Fiber Optic Termination

Leave 3m service loop

Protect during power termination

FLLFRIEANE B8 i BT TR
8.1 Routine Test Requirements / {5173k

Conductor Resistance / S4AEEFH IEC 60228 Per specification / ¥ZHI& 100%
Voltage Test / BB EMN Iz IEC 60502-1 3.5 Uo for 5 minutes 100%
Insulation Resistance / 4845 F2fH IEC 60502-1 >200 MQ-km @ 20°C 100%
Fiber Optic Attenuation / Y¢4F = IEC 60793-1-40 Per fiber specification 100%
Fiber OTDR Test / F££FOTDRIMI IEC 60793-1-40 No discontinuities 100%
Dimensional Check / R~f1Z& IEC 60811-201 Within tolerance / AZERA 100%

8.2 Type Test Requirements / B T{i{ I8 E K

Electrical Type Tests / BB {50 12 Partial discharge, tan §, impulse voltage
Mechanical Type Tests / HIHE T iH 18 15 Tensile, elongation, flexibility, impact
Environmental Tests / B8 16 18 Aging, UV, ozone, chemical resistance
Fire Performance Tests / B A M4 BEIL I8 8 Flame propagation, smoke, halogen content
Special Performance Tests / {55k 4 BEIR 10 10 EMC, dynamic performance, system integration




TYPE NTSWOEU REELING CABLE

FEICUN HYBRID-TT Series Overview

0630p cepumn FEICUN HYBRID-TT

Revolutionary Three-in-One Cable Design

The FEICUN HYBRID-TT series represents a breakthrough in industrial
cable technology, integrating power transmission, control signaling, and
fiber optic communication within a single, robust cable assembly. This
innovative design significantly reduces installation complexity, space
requirements, and overall system costs while enhancing operational
reliability.

Key Innovation: Triple-Function Integration

* Power Transmission: High-voltage capability up to 0.6/1 kV
with superior current carrying capacity

o Control Signaling: Dedicated control cores with enhanced
EMI shielding

e Fiber Optic Communication: Integrated optical fibers for
high-speed data transmission

PeBontounoHHaA KOHCTPYKLUMA kabensa "Tpu B ogHOM"

Cepusa FEICUN HYBRID-TT npeactasnsier cobon npopbIB B
TEXHONOMMN NPOMBILLNIEHHBIX Kabenen, obbeamHaa nepegady
SMNEKTPOIHEPIrX, YNPaBIAOLNE CUrHASbl U ONTOBOSTOKOHHYIO CBA3b B
eQUHOWN NpOoYHON kKabenbHoM cbopke. OTa MHHOBALMOHHAS KOHCTPYKLMS
3HAYMTENBbHO CHWXXAET CNOXHOCTb MOHTaxa, TpeboBaHus K
NPOCTPaHCTBY U 00LMe CUCTEMHbIE 3aTpaTbl, OAHOBPEMEHHO MOBbLILIAsA

KcnnyatauynoHHyO HaaeXXHOCTb.

KnioueBasi MTHHOBaLUMA: MHTerpauus Tpex PyHKLUMI

e lMepenayva anekTpoaHeprun: BoamMoxxHOCTb paboTbl Npu
BblcOkOM HanpsixeHun oo 0,6/1 kB ¢ npeBocxogHom
TOKOHECYLLEeN CNOCOOHOCTLIO

e YnpaBnsawwme curHanbl: BoigeneHHble KOHTPOSbHbIE
XWUIbl C yNyYLWeHHbIM 3KpaHupoBaHuemM ot M1

e ONTOBONIOKOHHAA CBA3b: VIHTErpUpOBaHHbIE ONTUYECKUNE

BOJTOKHa 151 BbICOKOCKOPOCTHOW nepeaayn AaHHbIX

Cable Cross-Section / [lonepe4yHoe ceyeHune Kabens




WHmezpuposaHHasi KOHCMPYKUUS C CUsio8bIMU (KOPUYHEBHIU), KOHMPOIIbHLIMU (KpacHbIU) U OMMO8O/IOKOHHBIMU (XKesimbiIU) Xurnamu

Technical Specifications / TexHu4Yeckne xapakTepucTuku

Voltage Rating / HomuHanbHoe
HanpshkeHne

Test Voltage / cnbiTatenbHoe HanpsixeHne

Standard Compliance / CooTtBeTcTBME
cTaHgapTam

Temperature Range / TemnepaTtypHbii
AnanasoH

Conductor Material / Matepuan

NPOBOAHMKA

Insulation / 3onauyus

Nominal voltage Uo/U

Test voltage

According to

Operating
temperature

Power conductor

Main cores insulation

Sheath Material / MaTtepnan o6onouku Outer sheath
. _ Optical fiber
Fiber Optic Type / Tun onToBONOKHA o
specification
Current Carrying Capacity
3x185+2x95/2+12LWL 461 422 385
3x150+2x70/2+12LWL 398 365 332
3x120+2x50/2+12LWL 342 313 285
3x95+2x35/2+12LWL 289 265 241

HomuHanebHoe HanpsikeHne Uo/U

McnbiTaTensHoe Hanps>xxeHue

B cootBeTCcTBUU C

Paboyas TemnepaTtypa

Cwurnosou nNpoBOgHUK

N30onaumsa OCHOBHBbIX XKur

BHewHaa obonoyka

Cneuundukaums onTUYeckoro

BOJTOKHA

0.6/1 kV

4.0kVAC

DIN VDE 0250 Part 813, IEC 60502-1

-40°C to +80°C (fixed)
-40°C to +80°C (mobile)

Tinned copper, Class 5 (DIN VDE 0295)

Rubber compound 3GI3

Polyester anti-torsion braid + Special rubber
compound

Multimode 62.5/125 pm or 50/125 uym
Single-mode 9/125 pm (optional)

TOKOHecyLI.I,aﬂ CMNOCOOHOCTb

3x185+2x95/2+120B

3x150+2x70/2+120B

3x120+2x50/2+120B

3x95+2x35/2+120B

461 422 385
398 365 332
342 313 285
289 265 241

Benefits of Three-in-One Design / lpenmyuectBa KOHCTPYKUUN "Tpu B OAHOM"



Cost Reduction Space Saving Installation Time

CHuXeHune 3aTpar OKOHOMMA NPOCTPaHCTBa Bpema moHTaxa

Up to 40% reduction in installation costs 65% less cable tray space required 50% faster installation

[0 40% cHWXeHus 3aTpaT Ha MOHTaX Ha 65% meHbLue Tpebyemoro npocTpaHcTBa Ha 50% 6bicTpee MOHTax

Detailed Benefits: MoppobHble NnpenmyLlecTBa:

. Simplified Installation: Single cable pull replaces multiple cable
installations, reducing labor time and complexity

. Enhanced Reliability: Integrated design eliminates multiple
connection points, reducing failure risks

. EMI Protection: Built-in shielding between power and signal cores
ensures signal integrity

. Real-time Monitoring: Fiber optic integration enables continuous
system monitoring and predictive maintenance

. Reduced Maintenance: Single cable system simplifies
troubleshooting and reduces maintenance requirements

. Environmental Resistance: Unified protective sheath provides
superior protection against environmental factors

Applications

Port and harbor cranes

Mining equipment and excavators

Automated warehouse systems

Industrial robots and automation

Wind turbine internal wiring

Railway and transportation systems

Heavy machinery with integrated control systems

Quality Certifications:

ISO 9001:2015 Quality Management
IEC 60502-1 Power Cables

IEC 60794 Optical Fiber Cables

DIN VDE 0250 Part 813

CE Marking

RoHS Compliant

. YnpoueHHbIN MOHTax: [Npoknagka ogHoro kabens 3ameHsaeT

yCTaHOBKY HECKOINbKMX Kabenen, cokpallias BpeMs U CIOXHOCTb

paboT

. MoBbIWeHHaA HapeXHOCTb: VIHTerpMpoBaHHasi KOHCTPYKLNS

NCKINKoYaeT MHOXXEeCTBEHHbIE TOYKN COEOUNHEHUNA, CHMXAaA PUCKA

OTKa30B

. 3awmTta ot AMI: BcTpoeHHoe aKkpaHMpOBaHUE MEXAY CUITOBLIMU

N CUTHaNbHbIMM Xunamm obecnevmBaeT LEenoCTHOCTb CUrHana

. MOHUTOPUHIr B peanbHOM BpeMeHu: IHTerpaums onToBonokHa

obecneunBaeT HenpepbIBHbI MOHUTOPUHI CUCTEMbI U

npeanKkTmMBHoe O6CJ'Iy)KI/IBaHVIe

. CHmxeHune obcnyxumBanma: OgHokabenbHas cuctema ynpowaet

MOUCK HEUCNPABHOCTEN N CHXKaEeT TpeboBaHMsi K 06CNYXMBaHUIO

. CTONKoCTb K BO3aencTBUIO cpeabl: EqmHas 3awmtHaga

oborno4yka obecneunBaeT NPEBOCXOAHYIO 3alLUTYy OT (PakTopoB
OKpy>XatoLen cpeabl

O6nactn npuMeHeHUA

MNMopToBbIE 1 NOpTanbHbIE KPaHbl

FopHogoObIBatoLwee 06opyaoBaHNE U SKCKaBaTOpPbI
ABTOMaTU3NPOBAHHbIE CKNAACKME CUCTEMBI

MpoMbiwneHHble poboThl U aBTOMaTU3auus

BHyTpeHHAs npoBoaKa BETPOBLIX TYpOUH

XenesHoaopOXHbIE M TPAHCMOPTHBLIE CUCTEMBI

Tskenasa TexHMKa C UHTErpPUPOBaHHBIMU CUCTEMaMK YNpaBneHus

Ceptudumkarbl KavyecTBa:

ISO 9001:2015 YnpaBneHue ka4eCTBOM
IEC 60502-1 Cunosble kabenu

IEC 60794 OnTOBOMOKOHHbIE Kabenwn
DIN VDE 0250 Yactb 813

Mapkuposka CE

CootBetctBre ROHS



