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FEICHUN CABLE

Anhu Feichun Special Cable Co., Ltd.
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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

TECHNICAL SPECIFICATION

Integrated Power-Control-Fiber Optic Hybrid Cable Systems
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paradigm shift in industrial cable technology, offering quantifiable improvements in installation efficiency (48.7% HT7 I ERIciud,

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 & %4
Power Conductors Class 5 flexible IEC 60228 Tin-plated copper, stranding pitch ratio 10-14D
BHSE SHEFM DIN VDE 0295 W, RETEELL10-14D
Conductor Screen Semi-conductive layer [EC 60502-1 Extruded semi-conductive compound, p < 500 Q-m
SEBR - S, p<500Qm
Primary Insulation EPR/XLPE compound IEC 60502-1 Dielectric strength: 25 kV/mm min.
EEG EPR/XLPERE &) GB/T 12706.1 FTEESRE T &/)\25 kV/mm
Control Cores 0.5-2.5 mm? [EC 60227.7 Tin-plated copper, Class 5, color coded
2 1S A0 XMERS W, 53K, BiERRED
Optical Fiber Unit Loose tube design IEC 60794-1 Central strength member: FRP ®2.0mm
gl b WEEIR ITU-T G.652.D 0384 FRP 02.0mm
Inner Sheath Halogen-free compound [EC 60332.324 Oxygen index > 32%, tensile strength > 12.5 MPa
RIFE LG SIEE=32%, INAIFRE=12.5 MPa
Armor Layer Galvanized steel wire [EC 60500-1 Wire diameter: 1.6-3.15mm, tensile strength = 1370 MPa
ERE REFINLL WLER: 1.6-3.15mm, HHSRE>1370 MPa
Outer Sheath PVC/PE/PUR options [EC 60502-1 UV resistant, hydrocarbon resistant options
IMPE PVC/PE/PURFJ % nEIMNE, A EtE?)

2.2 Fiber Optic Specifications / YC£FFIE




Attenuation (@ 850nm (dB/km)
s <3.0 <23 <23 - -
=R @ 850nm
Attenuation (@ 1300nm (dB/km)
. <1.0 <0.6 <0.6 <0.35 <0.35
= @ 1300nm
Attenuation (@ 1550nm (dB/km)
I - - - <0.21 <0.21
= @ 1550nm
Bandwidth (MHz-km) o o
. = 2000 = 4700 = 4700 Unlimited Unlimited
' D,
Min. Bend Radius (mm) 30 30 30 30 15
B/ TR
3.1 Current Carrying Capacity Analysis / #i;RE S
Note: Values calculated per IEC 60287 series, ambient temperature reterence 20°C, so1l thermal resistivity 1.0 K-m/W
A SYERIEC 60287RFIIHE, MRESE20°C, TEAMRI.0K /W
FC-HYBRID-3x185+2x95+12F 3x185 520 476 434 445 396 352 0.835
FC-HYBRID-3x15042x70+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+2x35+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=l.;])(k1>(k2><k3xk4
Where: k; = ambient temperature factor, k; = grouping factor, k3 = soil thermal resistivity factor, k, = depth of burial factor
B! k= HMELRERE, k. = THRE, ks = TEAMBRIA, k= EXRHK
3.2 Electrical Parameters / B &%}
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
3%95 mm? 0.206 0.301 0.382 0.213 0.278
3x70 mm? 0.277 0.314 0.344 0.283 0.332
3%50 mm? 0.386 0.329 0.305 0.391 0.411

4.1 Mechanical Characteristics / ¥ F1%E




Tensile Strength / 158 E IEC 60811-501 >12.5 MPa 15.8 MPa
Elongation at Break / W22 {(p {3 IEC 60811-501 > 200% 285%
Tear Resistance / JT#fi M4 [EC 60811-509 > 8 N/mm 11.2 N/mm
Abrasion Resistance / fifEE 4% DIN 53516 < 150 mm? 95 mm?
Impact Resistance @, -40°C / /&M [EC 60811-506 No cracks Pass / &1&
Min. Bending Radius (static) / /NS ¥ (585 IEC 60502-1 12xD 12xD
Min. Bending Radius (dynamic) / S/NEf¥ERFE (2h3E) IEC 60502-1 15xD 15xD
Max. Pulling Force / s K& 5|77 Calculation 50 N/mm? Per conductor area
D = Overall cable diameter / EB£5 9 F
4.2 Dynamic Performance Testing / EIZS14 G35
. No electrical/optical degradation
Flexing Test / Z5EHiR 30 +90°, R=20xD, 2 cycles/min 100,000 e g
© N d TR SRR
Aattenuation < (.1 dB
Torsion Test / b +180°/m, 10 cycles/mi 50,000 o
orsion Test / %% 1458 m, 10 cycles/min ST < 0.1 dB
. All parameters within spec
Reeling Test / HFHH1H 50 Drum ®=40xD, speed 20m/min 5,000
© : P FrE S5 A
L - , No physical damage
Vibration Test / zahit s 10-500 Hz, 10g acceleration 8 hours =
& g TADIER

Temperature Range (Operation)
mEEE (517)

IEC 60216

-40°C to +90°C

Continuous operation verified

ESIETIVIE

Temperature Range (Installation)

mEEE (RE)

[EC 60502-1

-25°C to +50°C

No damage during installation

LB A

UV Resistance

MR

[EC 60811-412

1000 hours xenon arc

ATensile strength < 15%
MAERET N < 15%

Ozone Resistance

M REM

IEC 60811-403

200 pphm, 24h @ 40°C

No visible cracks

e AES

Water Immersion

=IKMEEE

IEC 60811-402

14 days @ 70°C

ATensile < 15%, AElongation < 15%

01l Resistance

i

IEC 60811-404

IRM 902 oil, 168h (@ 100°C

Volume change < 30%
FFRLEL <30%

Chemical Resistance

=14

[SO 175

Various chemicals

See chemical resistance table

W FZ MR

Fire Performance

BN IERE

IEC 60332-3-24

Category C

Self-extinguishing < 15s

B8 < 157

Halogen Content

NESE

IEC 60754-1

<0.5%

<0.1% (LSZH version)

Smoke Density

WZE

[EC 61034

Light transmittance > 60%

> T70%




6.1 Electromagnetic Compatibility (EMC) / BBl B 1%

Radiated Emission / 3854 4 5% 30 MHz - 1 GHz 40 dBuV/m (@ 10m 32 dBuV/m 8 dB
Conducted Emission / £ § & &% 150 kHz - 30 MHz 66 dBuV (QP) 58 dBuV 8 dB
Crosstalk (Power to Control) / E8#f, DC - 100 kHz -60 dB -72 dB 12 dB
Crosstalk (Power to Fiber) / 8831 All frequencies No measurable effect <-90 dB Excellent
6.2 System Integration Benefits - Quantitative Analysis / RREMRMNE - EE 5
Installation Time (per 100m) 125k 64h 48 8%
. - .5 hours 4 hours : -
REERSE] (G100K) “
Cable Tray Space Required 450 crm? 170 crm? 62.9%
: cm cm 2% -
BT B R K
Number of Cable Clamps 150 50 66.7%
Fa4 e BAN iR o
Total Material Cost 100% 118% 18% 51
. 0 (] - 0 . cars
BATEIAL S g
Total Installation Cost . o .
8 i 100% 51% 49% -
Total Project Cost 100% 4% 269 18
(1] 0 (1] N €ars
TR 8 s d
Maintenance Frequency 4 times/ 15 times/ 62 5%
imes/year .5 times/year : -
HEPATER y y 6
System Downtime 24 hours/ % hours 66.7%
. ours/year ours/year 7% -
A EHET I ’ ’
il 100% 61.1% 38.9% 1.8
. : .8 years
WFEBHERS ’ ’ ’ ’
7.1 Application Matrix / RZFB%EP%
Port/Harbor Cranes Festoon/Cable reel FC.HYBRID.F seri High flexibility, torsion resistance
A - -F series
A RS B/ BRG] =R, Mk
Mining Equipment Trailing cable FC.HYBRID-M ser Abrasion resistance, tensile strength
Rl i - -M series R
Kiig& R B MEE. S
Wind Turbines Tower internal FC-HYBRID-W ser; Torsion resistance, UV stability
- -W series
X771 & 8B4 EAR% Y. mMEINE
Automated Warehouses Cable chain FC-HYBRID.C seri Flex life = 5 million cycles
_ : - -C series :
Bt e YonE ZHhFF s > 500578
Industrial Robots Robot dress pack _ Ultra-high flexibility, lightweight
. FC-HYBRID-R series - -
TakHEEA Mg ALk HEeXt. BEi

Rail Transportation
gz

Fixed/Mobile
& E/F5Th

FC-HYBRID-T series

Fire safety, low smoke

hkZz, EE

7.2 Installation Guidelines Summary / =S E




Minimum Installation Temperature

-25°C (PVC), -40°C (PUR)

Pre-warm cable if below limit

% (FH)

RERERE T PR{EB R EBL
Maximum Pulling Tension 50 N/mm? of conduct Use cable sock for uniform distribution
mm? of conductor area
RAES|KT] ERBLMNENS D H
Side Wall Pressure Use proper radius guides
< 500 N/em e .
MEEES ERESFENTAER
Support Spacing (Horizontal) PR Reduce for high vibration areas
igiaE (KF) S} R = AN E S
Support Spacing (Vertical) 20-3.0 Use cable cleats for heavy cables
0-3.0m

PRIBLERBL XA

Fiber Optic Termination

Leave 3m service loop

Protect during power termination

JEEF LU b B8 ] im By 75 PR3P
8.1 Routine Test Requirements / FI{TMi{E R

Conductor Resistance / S{EE[H IEC 60228 Per specification / 3% #4& 100%
Voltage Test / B [E:Mliz IEC 60502-1 3.5 Uo for 5 minutes 100%
Insulation Resistance / #245FBH IEC 60502-1 > 200 MQ-km @ 20°C 100%
Fiber Optic Attenuation / Y415 [EC 60793-1-40 Per fiber specification 100%
Fiber OTDR Test / Ft4FOTDRMA [EC 60793-1-40 No discontinuities 100%
Dimensional Check / R~f10& IEC 60811-201 Within tolerance / ZAZR 100%

8.2 Type Test Requirements / BIT{iHISE R

Electrical Type Tests / B EI ({50 12 Partial discharge, tan 8, impulse voltage
Mechanical Type Tests / HHE i 18 15 Tensile, elongation, flexibility, impact
Environmental Tests / 151336 18 Aging, UV, ozone, chemical resistance
Fire Performance Tests / [ A 4 BE 118 8 Flame propagation, smoke, halogen content
Special Performance Tests / {5 ZR14 gE1X 3% 10 EMC, dynamic performance, system integration
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TYPE NTSWOEU REELING CABLE

FEICUN HYBRID-TT Series Overview

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
e Control Signaling: Dedicated control cores with enhanced

EMI shielding
e Fiber Optic Communication: Integrated optical fibers for

high-speed data transmission

O630p cepun FEICUN HYBRID-TT

PeBonwunoHHas KOHCTPYKUUA Kabens "Ttpu B ogHOM"

Cepusa FEICUN HYBRID-TT npeactaBnseT coboi npopoIB B
TEXHOMNOrKM NPoMBbILLNEHHbIX Kabenei, obbeanHaa nepenady
3NEeKTPO3HEPruK, yNpaBnaoLME CUrHaNbl 1 ONTOBOSIOKOHHYO CBA3b B
eIMHON NpoYHon KabenbHon cbopke. 3Ta MHHOBALMOHHAA KOHCTPYKLUS
3HaAYUTENBLHO CHWXAET CNOXHOCTL MOHTaXa, TpeboBaHus K
NPOCTPaHCTBY M Ob6LUNE CUCTEMHBIE 3aTpaThl, OQHOBPEMEHHO NOBLILLIAS
3KCnnyaTaunoHHYH HaaeXHOCTb.

KnioueBas MHHOBaUMA: MHTerpauus Tpex hyHKuMn

e MNepepgaya anekTpoaHepruun: Bo3aMoxXHOCTb paboTskl npu
BbICOKOM HanpsxeHuu o 0,6/1 kKB ¢ npeBocxoqHON

TOKOHECYLLEN cnocobHOCTbI0
e YnpaBnsiowme curHanbl: BoiaeneHHble KOHTPOmbHbIE
KUIbI C YNYYLWEHHBLIM 3KpaHupoBaHuem ot IMIT
 ONTOBONOKOHHAA CBA3b: VIHTErpMpPOBaHHbIE ONTUYECKME

BOJIOKHa O1nA BbICOI{OGI{DpOCTHDﬁ nepeayn JaHHbIX

Cable Cross-Section / [lonepe4yHoe ceyeHue Kabens




MHmMezpuposaHHasi KOHCMPYKUUS C CUIO8bIMU (KOpU4HesbIll), KOHMPObHbLIMU (KPacHbIU) U OMMO8OIOKOHHbLIMU (Xerimbill) Xunamu

Technical Specifications / TexHu4eckmne xapakrepucTuUKu

Voltage Rating / HomuHanbHoe
Hanps>keHue

Test Voltage / icnblTaTenbHoOe HanpsiXXeHue

Standard Compliance / CooTtBeTcTBME
cTaHgapTam

Temperature Range / TemnepaTypHbIiA
avanasoH

Conductor Material / MaTtepuan
NpOBOAHMUKA

Insulation / N3onauua

Nominal voltage Uo/U

Test voltage

According to

Operating
temperature

Power conductor

Main cores insulation

Sheath Material / MaTtepuan o6onoyku Outer sheath
_ _ Optical fiber
Fiber Optic Type / Tun onToBONOKHa -
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

HomunHanbHoe HanpsikeHue Uo/U

cnbiTaTenbHOe HanpsaXXeHue

B cooTBeTCTBUM C

Paboyas Temnepartypa

CunnoBovi NPOBOAHMK

N30naumna OCHOBHbIX XXKWI

BHelwwHas obonoyka

Cneundomkaymsa onTUYECKoro
BOMOKHA

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

TOKOHBC}'I.I.I,BH CNOCOOHOCTL

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 / MpenMmyuwecTtBa KOHCTPYKUUM “TPU B OQHOM™


zyang
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Cost Reduction Space Saving Installation Time

CHuXeHue 3aTpaT SKOHOMMUSA NPOCTPAHCTBA Bpemsi MOHTaxa

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

[o 40% cHWXeHWs 3aTpaT Ha MOHTaX Ha 65% meHblue Tpebyemoro npocTpaHcTBa Ha 50% 6bicTpee MOHTaX

Detailed Benefits: NMoapo6bHble npenmyLwecTea:

. 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:

1ISO 9001:2015 Quality Management

IEC 60502-1 Power Cables
IEC 60794 Optical Fiber Cables

DIN VDE 0250 Part 813
CE Marking
RoHS Compliant

. YnpouweHHbIn MoHTaxX: [Mpoknaaka oaHoro kabens 3ameHsaeT

YCTaHOBKY HECKOMNbKNX Kabenen, cokpallyasn BpeMsi U CIIOXKHOCTb
pabot

. MoBbIWeHHaA HaAeXHOCTb: VIHTerpupoBaHHaa KOHCTPYKUMA

MCKNKYaeT MHOXXeCTBEeHHbIE TOYKKU COoedUHEHWA, CHMXKaA PUCKHU
OTKa30B

. 3awmTta ot AMIM: BcTpoeHHoe 3KpaHMPOBaHNE MEXY CUMOBLIMU

N CUrHanbHbLIMK XKUnamn obecnevynBaeT LIENOCTHOCTL CUrHana

. MOHUTOPUHT B peanbHOM BpemMeHu: VIHTerpaumna onTtoBOMokKHa

obecneymBaer HEﬂpprIBHblﬁ MOHUTOPWHI CUCTEMbI U
npeankTuBHoE DﬁCJ’Iy’}I{MBaHMe

. CHMxxeHue obcnyxuBaHusa: OaHokabenbHas cuctema ynpoulaet

NOWCK HEWUCNPAaBHOCTEN U CHUXKaET TDEE}'OBEHHH K Gﬁcﬂy}l{MBaHH}O

. CTOMKOCTb K BO31eUCTBUIO cpeabl: EgMHaAa 3awmTHas

oboroyka obecneynBaeT NPEBOCXOAHYIO 3aLUUTY OT hakTopoB
oKpy)atoLLel cpeapi

OGnacTn npuMmeHeHus

MopToBblE N NOpTanbHblE KpaHbl

[opHOoaoGbLIBatoLLee 06opyaoBaHNE U 3KCKaBaTopbI
ABTOMaTU3NPOBaHHbIE CKNaACKUE CUCTEMBI

MNpombiLneHHblE poBOThl U aBTOMaTU3aLns

BHYTpEHHAA NpoBOAKa BETPOBbLIX TYPOUH

YKenesHoaopoXXHbIE M TPAHCMOPTHbLIE CUCTEMBI

Tsakenasa TEXHWKa C MHTErpuUpoBaHHbLIMU CUCTEMAaMW YNpaBNeHns

CepTudukaTthbl KayecTBa:

ISO 9001:2015 YnpaBneHue Ka4ecTBOM

IEC 60502-1 Cunoeble kabenu
IEC 60794 OnToBONOKOHHbIE Kabenu

DIN VDE 0250 Yactb 813
MapkupoBka CE
CootBeTtcTBne RoHS



