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PROTOLON (FL) | MV FLAT REEL

PROTOLON (FL) NTSFLCGEWOEU-LED FEICHUN®

. PROTOLON FL-LED
Self-Powered LED | MV Flat Reeling Cable | 3,6/6 kV — 8,7/15 kV | VDE 0250-813

3,6/6 kV - 8,7/15 kV
Cép cudn det trung thé tw pha g LED | Cau céng & thiét bi di déng | VDE

Medium voltage flat reeling cable with integrated self-powered LED illumination for combined power transmission and cable route
visibility under extreme mechanical stresses. Designed for dynamic tensile loads, multiple direction changes within one plane, and
high-speed roller operation.

Cap cubn det trung thé tich hop LED tw phat sang d€ truyén tai dién ndng va tang cuong kha ndng nhan dién tuyén cap. Thiét ké cho tai
kéo dong, thay déi hudng trong mét mat phdng va van hanh con l&n téc do cao.

Primary Applications / 'ng dung chinh: Container cranes (STS, RTG, RMG), ship-to-shore gantries, large mobile mining
equipment, fast-reeling industrial systems.

LED VISIBILITY UPGRADE — FC-EMH™ SELF-POWERED | 23,6 kV INDUCTION
DIN VDE 0250-813 - 3,6/6 - 8,7/15 kV - FLAT REEL - CRANE / MINING

NANG CAP LED — FC-EMH™ TU CAP NGUON | THU CAM UNG 23,6 kV
VDE 0250-813 - 3,6/6 — 8,7/15 kV - CAP DET CUON - CAU CANG / MO

Cable Design — Flat Reeling LED Upgrade (Inside — Out)

Thiét ké cap — Nang cép LED cudn det (Trong — Ngoai)
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D Translucent FR-TPU (FC-TPU™) / V4 TPU trong su6t
. LED Strip (Warning Red 620-630 nm) / Dai LED d6 canh béo
|:| Inner Sheath (EPR 5GM5) / V6 trong EPR
Tinned Cu Conductor (Cl. 5) / L6i dong ma thiéc
. EPR Insulation (3GI3) / Cach dién EPR

. PE Earth Conductors / Day ndi dat PE
* FEICHUN PROPRIETARY FC-TPU™ R-Series (Reeling) | Formula FC-2026-TPU-R9 | Flat Reeling | FeiChun Exclusive
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PROTOLON (FL) NTSFLCGEWOEU-LED — 3,6/6 kV — 8,7/15 kV LED MV Flat Reeling Cable | FEICHUN® VDE 0250-813 FEICHUN®

1 Cable Construction / Cau tao Cap FEICHUN®

« Conductors — Finely stranded copper, tinned, Class 5 per IEC 60228. PE: individual concentric conductors, Class 5, SC special rubber.

« L6i d&n — Pdng mém bén, ma thiéc, Cap 5 theo IEC 60228. PE: 16i dong tam riéng biét, Cap 5, cao su SC déc biét.

« Insulation — EPR rubber, compound 3GI3. Inner/outer semi-conductive layers. SC NBR easy-strip outer screen.
« C4ch dién — Cao su EPR, hop chét 3GI3. Lép béan dan trong/ngoai. Man chdn SC NBR dé béc.

« Core Arrangement — Parallel flat arrangement; earth conductors split and distributed in interstices. Polyester mesh tape reinforcement.

« B6 tri 16i — S&p xép song song det; day néi dat phan tach trong khe. Gia c6 bang Iudi polyester.

¢ Inner Sheath — EPR rubber, compound 5GM5.
* /4 trong — Cao su EPR, hop chat 5GM5.

*« FC-EMH™ Module — EM induction pickup coil wound around aramid centre support.
* M6-dun FC-EMH™ — Cudn cam tng dién tir quén quanh I16i aramid trung tam.

« LED Strip — Warning red 620-630 nm, silicone encapsulated. FC-ASB™ aramid stress braid.
* Dai LED — D36 canh bao 620-630 nm, boc silicone. Bén aramid chiju lvc FC-ASB™.

« Outer Sheath — Translucent FR-TPU (FC-TPU™ R-Series, FC-2026-TPU-R9). Cold-flex to —40 °C. PCP option available.
* V6 ngoai — FR-TPU trong suét (FC-TPU™ R-Series). Linh hoat lanh dén -40 °C.

2 Standards & Operating Parameters Tiéu chuén & Thong s6 FEICHUN®
Based on DIN VDE 0250-813
Conductor DIN EN 60228 / IEC 60228 / VDE 0295
Flame Retardant DIN EN 60332-1-2 / IEC 60332-1-2
Chemical DIN EN 60811-404 / IEC 60811-404 | HD 2216
Rated Voltage Uo/U 3,6/6 (7,2) kV | 6/10 (12) kV | 8,7/15 (17,5) kV
Test Voltage 12 kV | 20 kV | 24 kV (per voltage class)
Conductor Temp. 90 °C (250 °C short-circuit, 5 sec)
Ambient (Fixed) —-50 °C to +80 °C
Ambient (Flexible) —40 °Cto +80 °C
Bending Radius 6xD fixed | 10xD flex | 20xD S-type
Travel Speed Up to 120 m/min (gantry reeling)
Tensile / Torsion 15 N/mm? | Reversed & roller bending
0il / Ozone / UV Resistant / Resistant / Resistant
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FEICHUN®

PROTOLON (FL) NTSFLCGEWOEU-LED — 3,6/6 kV — 8,7/15 kV LED MV Flat Reeling Cable | FEICHUN® VDE 0250-813

3 Cable Properties — Physical (6/10 kV) Théng s6 Vat ly (6/10 kV) FEICHUN®
Construction FeiChun® Cond. Width Weight
Cau hinh Part No. max mm kg/km Power

3x35+4x25/4E FC-FLRL10-035 29.3 96.9 101.9 4850 FC-EMH™
3x50+4x25/4E FC-FLRL10-050 9.8 30.0 33.0 102.9 107.9 5650 FC-EMH™
3x70+4x35/4E FC-FLRL10-070 11.4 31.7 33.7 109.7 114.7 6 780 FC-EMH™
3x95+4x50/4E FC-FLRL10-095 12.6 345 37.5 118.5 123.5 8 250 FC-EMH™
3x120+4x70/4E FC-FLRL10-120 14.2 37.0 40.0 127.0 132.0 10 100 FC-EMH™
3x150+4x70/4E FC-FLRL10-150 15.9 39.5 42.5 135.5 140.5 12 200 FC-EMH™
3x185+4x95/4E FC-FLRL10-185 17.7 42.0 45.0 144.0 149.0 14 550 FC-EMH™

Cable dimensions/weights include FeiChun® LED system. Weights approx. 8-12 % above standard PROTOLON (FL). All variants FC-EMH™
induction harvesting (= 6 kV).

Kich thudc/trong Iwong bao gém hé théng LED FeiChun®. Trong lwong cao hon 8-12 % so véi PROTOLON (FL) tiéu chuén.

3b Cable Properties — Physical (8,7/15 kV)

Construction FeiChun® Cond. Width Weight
Cau hinh Part No. max mm kglkm Power

Théng s6 Vat ly (8,7/15 kvV) FEICHUN®

3x35+4x25/4E FC-FLRL15-035 102.0 107.0 5250 FC-EMH™
3x50+4x25/4E FC-FLRL15-050 9.8 325 355 108.0 113.0 6100 FC-EMH™
3x70+4x35/4E FC-FLRL15-070 11.4 34.0 37.0 115.0 120.0 7 350 FC-EMH™
3x95+4x50/4E FC-FLRL15-095 12.6 37.0 40.0 124.0 129.0 9 000 FC-EMH™
3x120+4x70/4E FC-FLRL15-120 14.2 395 42.5 133.0 138.0 11 000 FC-EMH™
3x150+4x70/4E FC-FLRL15-150 15.9 42.0 45.0 141.0 146.0 13 200 FC-EMH™

8,7/15 kV series has increased insulation wall thickness. Fibre-optic option: 6/12/18/24 fibres in G62.5, G50, E9 on request.

Loai 8,7/15 kV c6 bé day cach dién tang. Tuy chon sgi quang: 6/12/18/24 sgi G62.5, G50, E9 theo yéu cau.
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4 Electrical | Mechanical (6/10 kV) pign / Co (6/10 kV) FEICHUN®
Construction Capacit. Induct. Resist. Current Bending
Cau hinh Tensﬂe N nFlkm mH/km 20°C Q/km Cap. A min mm

3x35+4x25/4E 1575 0.565

3x50+4x25/4E 2 250 540 0.29 0.393 172 495
3x70+4x35/4E 3150 610 0.28 0.277 212 506
3x95+4x50/4E 4275 660 0.28 0.210 260 562
3x120+4x70/4E 5400 720 0.27 0.164 310 600
3x150+4x70/4E 6 750 790 0.26 0.132 360 640
3x185+4x95/4E 8325 860 0.26 0.108 410 675

Current carrying capacity acc. VDE 0298-4, cable reeled in 1 layer, at 30 °C ambient. Bending radius: 1.5 x height of flat cable.
Dong tai theo VDE 0298-4, cap cudn 1 I6p, nhiét d6 moi trurdng 30 °C. Ban kinh uén: 1,5 x chiéu cao cap det.

5 FC-EMH™ LED Technology + FC-SPM™ Surge Protection Céng nghé LED + Bao vé xung FEICHUN®

* FEICHUN PROPRIETARY FC-EMH™ HV-Variant | Induction Harvest =6 kV | Aramid-Centre Wound | FeiChun Exclusive

» High-Voltage Induction Harvesting: FC-EMH™ picks up energy from the MV field (=6 kV). No external DC supply. No switchgear
modification.
 Thu nang lwgng cam tng cao ap: FC-EMH™ thu ndng luong tir trdng MV (26 kV). Khéng can nguén DC ngoai.

 Flat Cable Geometry Optimised: Pickup coil engineered for flat parallel core arrangement. Uniform field coupling across all three phases.
« T6i wu hinh hoc cap det: Cudn thu thiét ké cho b tri 16i song song det. Ghép néi dong déu ba pha.

« Galvanic Isolation: Zero galvanic connection between LED circuit and MV conductors.
 Céch ly galvanic: Khéng co két néi galvanic gitta mach LED va I6i MV.

« Plug-and-Play: Direct drop-in replacement for standard PROTOLON (FL). Disconnect - connect — energise — glow.
« L3p dat truec tiép: Thay thé truc tiép cap PROTOLON (FL) tiéu chudn. Thao — néi — cap dién - phat sang.

FC-SPM™ Four-Layer Surge Protection | Bao vé xung bon 1&p

Layer Component Function
Lép Thanh phan Chirc nang

Magnetic Saturation Caps energy at source
Bao hoa tir Gidi han nang lugng tai nguén

Picosecond clamping of motor inrush

2 TVS Diodes Kep xung khéi déng dong co

12/24 V DC regulation. Cold-rated to —40 °C

3 Zgner / LDO Gn &p 12/24 V DC. Chiu lanh dén —40 °C

PTC Resettable Auto-resets. Zero maintenance
PTC tu phuc hoi Tu phuc hoi. Khéng céan bao tri
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6 FC-TPU™ R-Series Translucent Sheath V6 boc trong suét FC-TPU™ FEICHUN®

* Extreme Abrasion Resistance: 3-5x vs standard PCP/PUR sheaths. Engineered for roller guide abrasion and cable drum wear.

» Chéng mai mon curc cao: 3-5x so v&i vd PCP/PUR. Thiét ké chéng mai mon con lan va tang cudn.

« Optical Clarity: LED translucency maintained after 50,000+ reeling cycles. Anti-yellowing UV stabilisers.
« D6 trong subt quang hoc: Duy tri sau 50.000+ chu ky cudn. Chét 6n dinh UV chéng vang.

« Cold Flexibility: Full flex to —40 °C for Arctic and high-altitude operations.
« Linh hoat lanh: Hoan toan linh hoat dén —40 °C cho ving Bdc Cuc va dé cao.

* Chemical Resistance: Oil, ozone, UV, and seawater spray resistant. Ideal for port and offshore crane applications.
» Khang hoa chét: Khang dau, ozone, UV va nuwdc bién. Ly tudng cho cdu cang va ngoai khoi.

» Flame Retardant: Self-extinguishing per IEC 60332-1-2. Halogen-free formulation available on request.
« Chéng chéy: Tw dép tat theo IEC 60332-1-2. Céng thirc khéng halogen theo yéu cau.

7 Applicable Standards Tiéu chudn &p dung FEICHUN®
Standard / Tiéu chuan Scope / Pham vi

DIN VDE 0250-813 Flexible reeling cables, MV / Cap cudn linh hoat, trung thé

DIN EN 60228 / IEC 60228 Conductor classes / Phan loai I6i dan

DIN EN 60332-1-2 Flame retardance / Chéng chay

DIN EN 60811-404 Chemical behaviour / Tinh chat héa hoc

DIN VDE 0298-4 Current carrying capacity / Dong tai cho phép

DIN VDE 0298-3 Bending radius / Ban kinh uén

TCVN (bPia phuong) Reference for Vietnam local compliance / Tuan thu dia phuong VN

Installation Notes / Lwu y lap dat

Flat reeling cables require purpose-designed cable drums, guide rollers, and festoon systems. Bending radius recommendation: D
= 1.5 x height of the flat cable. Minimum distance with S-type directional changes: 20 x D. Travel speed up to 120 m/min.

Cap cudn det yéu cau tang cudn, con I&n d&n hudng va hé théng treo chuyén dung. Khuyén nghi ban kinh uén: D = 1,5 x chiéu cao cap
det. Khoéng cach téi thi€u vdi thay d6i hudng kiéu S: 20 x D.
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8 Key Advantages & Operational Benefits Uu diém chinh  FEICHUN®

1 MV Flat Reeling LED — World First

The only LED-illuminated MV flat reeling cable on the market. FC-EMH™ induction harvesting operates from 3,6 kV to 15 kV
across all flat cable constructions.

Cép cubn det MV LED duy nhét trén thj trirong. FC-EMH™ hoat dong tir 3,6 dén 15 kV.

2 Plug-and-Play for Cranes & Reeling Systems
No external DC supply. No switchgear modification. Direct drop-in replacement. Disconnect — connect — energise — glow.

Khéng can ngudn DC ngoai. Khéng can thay déi ta dién. Thay thé truc tiép.

3 Cable Route Visibility — Port & Mine Safety
Continuous red glow along entire cable run. Critical during night shifts, fog, rain, and dust storms.

Phat sang da lién tuc. Quan trong trong ca dém, swong mu, mua va bao bui.

4 DIN VDE 0250-813 Full Compliance
Full compliance for flat reeling cable design. Reversed bending, roller bending, high-speed reeling at up to 120 m/min.

Tuén thu day da VDE 0250-813. Udn ngugc, udn con lan, cudn tdc dé cao.

5 FC-TPU™ R-Series Heavy Reeling Durability
50,000+ reeling cycles. 3-5x abrasion resistance. Oil, ozone, UV, seawater resistant.

50.000+ chu ky cubn. Khang mai mon 3-5x. Khang dau, ozone, UV, nwéc bién.

6 Maintenance-Free FC-SPM™
Four-layer cold-rated surge protection. PTC auto-reset. Zero maintenance.

Béo vé xung bén I6p chiu lanh. PTC tw phuc hoi. Khéng can bao tri.

7 Live Cable Indication & LOTO Safety
Immediate visual energisation status for lockout/tagout procedures on port and mining sites.

Trang théi cép dién truc quan cho quy trinh khéa/gdn thé tai cdng va mé.

8 Vietnam Port & Industrial Applications
Ideal for Hai Phong, HCMC, Da Nang, and Vung Tau port crane upgrades. Compatible with STS, RTG, and RMG systems.
Ly twdng cho nang cép cdu cang Hai Phong, TP.HCM, Pa N&ng, Viing Tau. Twong thich STS, RTG, RMG.
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Technical Enquiries Tech@feichuncables.com
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INTELLECTUAL PROPERTY NOTICE

This document (FC-TDS-PROTOLONFL-LED-2026-4F6F3B38, Rev. A1) and all technical content herein are the exclusive intellectual property of FeiChun Special Cables
(www.feichuncables.com). FC-TPU™, FC-EMH™, FC-CVD™, FC-SPM™, FC-FPC™, FC-POT™, and FC-ASB™ are trademarks of FeiChun Special Cables.

Tai liéu nay va toan bd ndi dung ky thuat la tai san tri tué déc quyén cta FeiChun Special Cables. Nghiém cam sao chép trai phép.

Unauthorised reproduction is strictly prohibited under CN/AU/VN law. © 2026 FeiChun Special Cables. All rights reserved.

FEICHUN SPECIAL CABLES | FC-TDS-PROTOLONFL-LED-2026-4F6F3B38 | PROTOLON (FL) NTSFLCGEWOEU-LED 3,6/6 kV - 8,7/15 kV | VDE 0250-813 Page 6




