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Locomotive Contact Wire
Locomotive Contact Wire
Flexible Copper Stranded Condutors Dropper Wire

Locomotive Contact Wire

Power Copper
Transmission Communication

Integrated solutions.
A power, communications,
and new energy provider.
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HENGTONG OVERVIEW

Founded in 1991, The world's second
IPO in 2003, largest cable

Stock code: manufacturer
SH.600487 (CRU 2014)

Business Units

* Optical Communication

Preform-Optical fibers (Capacity: 60 million fkm/year) - Optical fiber cables - ODN, Submarine

optical fiber cables.

» Power Transmission

From Low-voltage to High-voltage, EHV(up to 500KV), Submarine power cables, High-speed

railway contact wires, OPGW.

+ Copper Communications
Railway signal cables, Balise cables, Axle counting cables, Lan cables.

+ Raw Material for Wires and Cables
Provider of integrated power, communications, and new energy solutions
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companies, 13,000

Global Partners
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Sules&service
Instifutions
]2“ Sales & technical service institution
Operating In Overseas Manufacturing
]20 [:(lUIIIIiES Buses United Arab Emirates fubo@htgd.com.cn Peru linxf@htgd.com.cn
Jordan huangff@htgd.com.cn Thailand xingchihuang@gmail.com
Iran songzy@htgd.com.cn Myanmar zhujw@hengtonggroup.com
Egypt zhengc@htgd.com.cn Vietnam taofj@htgd.com.cn
‘ ( Algeria lixygd@htgd.com.cn Indonesia jilei@hengtonggroup.com
</.. e .,\> ABERMRE CABLESCOM Kenya lintao@hengtonggroup.com Cambodia huangyj@htgd.com.cn
Nigeria ljun@htgd.com.cn Philippines shengxd@hengtonggroup.com
o CHINA o SOURTH AFRICA o SPAIN South Africa jinpeng@htgd.com.cn Malaysia liuc@htgd.com.cn
omnbioue  arsyehyodcomen sheniming@hgacomcn
Transmission Products Overhead Bare Conductors Railway Signal Cables Ethiopia lixiang@hengtonggroup.com Taiwan fengtao@hengtonggroup.com
Congo ligian@htgd.com.cn Australia xuexun@htgd.com.cn
) ( Ghana jih@htgd.com.cn Pakistan szwang@hengtonggroup.com
C,. e .,> ALCOBRE E Sudan yanq@htgd.com.cn India hexy@hengtonggroup.com
o BRAZIL o PORTUGAL o INDONESIA Zambia ' wuq@hengtonggroup.com Russia %Hq@htgd.com.cn
HT Cabos E Tecnologia LTDA ALCOBRE - Condutores Eléctricos, S.A. PT Voksel Electric Thk Columbia wangt@hengtonggroup.com Turkey ljungd@hengtonggroup.com
Optical Fiber Cables Telecom Cables / LV Power Cables / LV/MV/HV Power Cables / Telecom Cables / Chile caoyunlong@htgd.com.cn Poland zhuangw@htgd.com.cn
Railway Signal Cables Optic Fiber / OPGW Brazil huashun@htgd.com.cn Ecuador wuwj@htgd.com.cn
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Fujikura Hengtong Aerial Cable System Ltd. (hereinafter
referred to as KFH) was established in2003, with the
registered capital of 23 million US dollars, is located in
the southernmost Qidu Industrial Park in Suzhou City,
known as “Pearl of Taihu Lake, a land of plenty” .
Company business scope: the manufacturing, sales and
technical services of optical fiber composite overhead
ground wire (OPGW), optical fiber composition phase

F ....... T.

conductor (OPPC), overhead power transmission line
(ACSR, AAAC, AC wire, aluminum wire, etc.)) and electric
railway equipment and materials (copper alloy contact
line, carrier cable and related products). It is the core
initiator of smart power grid products in China, the
drafting unit of national standards, the global grid key
project difficulty solution provider.
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Innovation

R&D Innovation System

KFH is a national key high-tech enterprise, always adheres
to promote “science and technology - quality - service”
triune global brand strategy, leads the direction of the
company with technological innovation and application,
builds R & D enterprise, improves independent innovation
capability, and strives to cultivate their own intellectual
property rights.

Since the establishment, KFH has being focused on the
basis of full integration of Huntoon and Fujikura R & D
experience and technological achievements, constantly
enhances the capability of independent innovation. Relying
on the 2 technical centers in Suzhou and Tokyo, it
introduces talents and international advanced equipment,
establishes an incentive mechanism, encourages researches
and innovations, and cultivates technology research and
development teams to build a solid foundation for the
scientific and technological innovations of the company’ s
products.

Quality Certification
By CRCC certification
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Advanced Equipmen

Casting Machine

Continuous up casting equipment developed by
Rautomead Limited;

The device mainly uses graphite element heating
technology, combines a separate graphite crucible
furnace smelting, casting and insulation
technologies, which is an ideal high-quality
magnesium copper alloy rod production
equipment;

Graphite crucible can remove oxygen in electrolytic
copper anode, minimize the burning of alloying
element magnesium;

The device has design features of automatic feed,
separate furnace and holding furnace, cooling
transition;

Produce continuous up casting rods with ®20mm-
®30mm rod diameter, an annual capacity up to
3,500t.

Conform Extrusion Machine

Extrude @20 continuous up casting rods into 18-
30 extruded rods to meet different process
requirements;

Continuous extrusion process can improve the
tensile strength and pull-off force of contact lines;
Extrusion process can make grain refined, and
improve anti-fatigue, wear-resistance, hardness and
other properties of contact line system to some
extent;

Daily capacity of 2 extruders is 35t.

SPECTROMAX Stationary Metal
Analysis Spectrometer

* Detect alloy content of liquid copper, control the
content of alloying elements in liquid copper in
real-time to achieve the appropriate process
requirements;

* Detect continuous up casting rod alloy content, and
calculate the alloy burning rate to obtain the
optimal alloy ratio;

* Detect contact line alloy content can help to
analyze the relationship between the contact line
performance and alloy content to achieve the
purpose of process optimization.

Axio Scope.A1 Type Metallographic
Microscope

Metallographic analysis is one of the main methods
to research metals and alloys structure. In actual
production, to explore the properties of metal
materials, it is often necessary to check and analyze
metallographic structure;

By examination and analysis of contact line
metallographic structure to determine whether the
transverse grain size of contact line meet the
process requirements;

Examination and analysis on defective sample
metallographic structure can contribute to the
analysis and determination of defects.
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Technical Specification
According to EN 50149-2012

EIongahon Repeated bending :
: (no softening) . (to break) Winding
. S Tensile Torsionallaps
Material Designation ' Strength | Breakingload (to disconnect)
min% | max.% Bending | Frequency | Windingdiameter | Laps
radius
30 6 1d 3

Conductor Copper And Copper Alloy Wire
Temperature range| —40°C to 40°C

Voltage rating 25KV

Locomotive Contact Wire

Copper and Copper Alloy Contact Wire

Copper and copper alloy contact lines are used as the copper and
silver alloy wires contacting with locomotive pantograph slide plates
in contact lines and transmitting current

100 355 345 3 10 5 30 6 1d 3
Normal
strength Cu-ETP 107 350 36.3 3 10 5 30 6 1d 3
copper
120 330 384 3 10 5 30 6 1d 3
150 310 451 3 10 5 30 6 1d 3
80 375 29.1 3 8 5 30 6 1d 3
Fligh strength 100 375 364 3 8 5 30 6 1d 3
copperand o prp '
highstrength
coppersiver ~ CUAG01 107 360 374 3 8 5 30 6 1d 3
4 alloy
Exterior Sectional view roduc 120 360 419 3 8 5 30 6 1d 3
150 360 524 3 8 5 30 6 1d 3
80 365 28.3 3 10 5 30 6 1d 3
. 100 360 34.9 3 10 5 30 6 1d 3
Features Structure diagram
Normal CuAg0.1
. Good electrical oropert strength 107 350 36.3 3 10 5 30 6 1d 3
00d electrical properties % A Z A 1 A copper-silver . . P = . . . 5 o -
+ Good mechanical properties AP “ 2—) " AN alloy :
b § E < E
. Hi ; AR N ¢ BT NG e ) 150 350 50.9 3 10 5 30 6 1d 3
High wear resistance <
R2
+ Good thermal softening resistance \’3 80 460 357 € 10 5 30 6 2d 3
« Relatively high corrosion resistance B B Copper - 100 450 437 3 10 5 30 6 2 3
BF-100 Nat bottom contact wire aIon 107 440 457 3 10 5 30 6 2d 3

48° 48° 48°

120 430 50.1 3 10 5 30 6 2d 3

Applications T g iy C
, , , S S s 150 420 61.1 310 5 30 6 2d 3

* Mainly used in contact line systems

Of eledric railway (normal Speed Figure4_Tow identification grooves Figure5_Three identification grooves Figure6_One offset identification grooves 80 520 404 3 10 5 30 6 2d 3
. . o (CuAg 0.1) (CuMg 0.1, CuMg 0.5) (Cusn 0.2, CuSn 04)
railway, high-speed railway), urban

100 510 49.5 & 10 5 30 6 2d &
rail transport (including subway, light Copper CuMg05
rail, trolley bus) and other aspects. i i i magnesium 107 °00 o19 ° 10 ° 0 ° 2 °
, trolley P Technical Specification alo
. Y 120 490 57.0 3 10 5 30 6 2d 3
According to EN 50149-2012
150 470 68.4 3 10 5 30 6 2d 3
Material designation®
Type 80 460 35.7 2 8 5 30 6 2d 5
Cu-ETP | CuAg0.1 | CuMg0.2 | CuMg0.5 | CuSn0.2 2 uctivity) Coppertin  CuSn0.2
alloy CuSn0.2 (high 100 450 437 2 8 5 30 6 2d 3
80 0.229 0.229 0.289 0.385 0.309 0.278 conductivity)

107 430 446 2 8 5 30 6 2d &

100 0.183 0.183 0.231 0.286 0.247 0.222
120 420 48.9 2 8 5 30 6 2d 3

107 0.171 0.171 0.216 0.268 0.231 0.208
150 420 61.1 2 8 5 30 6 2d 3

120 0.153 0.153 0.192 0.239 0.206 0.185

© a: Calculated on minimum cross sectional area.
150 0.122 0.122 0.154 0.191 0.165 0.148

¢ a: Values in Q/km at 20°C-Calculate on minimum cross sectional area.
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Locomotive Contact Wire

Hard Drawn Stranded Magnesium
Copper Conductors

Cu-Mg alloy stranded wire is the material to transmit current (or) bear a
certain tension, is made of several non-insulated copper or magnesium alloy
single wire or strands.

Exterior Sectional view

Features Technical Specification

According to DIN 48201-1981 Part 2

Conductor Cu-Mg alloy stranded wire
Temperature range | -40°C to 40°C

Voltage rating 25KV

3 &
% p S
Lrodyct C°

Features

Conductor Cu-Mg alloy stranded wire
Temperature range | -40°C to 40°C

Voltage rating 25KV

Flexible Copper Stranded
Condutors Dropper Wire

Cu-Mg alloy stranded wire is the material to transmit current (or) bear a
certain tension, is made of several non-insulated copper or magnesium alloy
single wire or strands.

L\

Flexible Copper Stranded

Hanging suspended line
ding =SSR Condutors Dropper Wire

"2, &
P p oS
Lrogyct Co°

Technical Specification
According to DIN 43138-1980

+ Good electrical properties

+ Good mechanical properties

+ High corrosion resistance

+ Compound stranding structure

Nominal
Cross
section

Calculated
cross
section

Quantity

----- ok --

jameter

Cable
diameter

Mean
weight

Calculated breaklng load

Bz I

Applications 2425 11.98 14.24
* Mainly used in contact line systems 35 34.36 7 2:50 7.5 310 16.97 2017
of electric railway (normal speed 4948 7 3.00 9.0 446 23.97 26.58
. . . 50
railway, high-speed railway) and 4835 19 1.80 9.0 437 2388 28.39
other aspects.
70 65.81 19 2.10 10.5 596 32.51 38.64
95 93.27 19 2.50 125 845 46.08 54.76
120 116.99 19 2.80 14.0 1060 56.68 67.57
150 14711 37 2.25 15.8 1337 72.67 86.37
185 181.62 37 2.50 175 1649 89.72 106.63

Railway Cable Product Series ‘ A{_

+ Good electrical properties
+ Good mechanical properties

Wire Wires after strandin

+ High corrosion resistance Cross | cross e
. . section | section Tensile Diameter | Mean aterial
Compound stranding structure Quantity E(I)a(r)git%r] strength £5% weight used
N/ mm® kg/km +8% for
Appllcatlons 10 9.6 0.50 116 45 89
s : . 49
Mainly used in contact line 16 163 065 195 59 152 Wrought
systems of electric railway COPPer | Droppers
. ; 16 16.3 84 0.50 589 116 6.2 152 alloy
(normal speed railway, high- B211)")
Speed ra”way)’ urban rail 25 26.1 133 0.50 116 75 246
transport (including subway, 35 376 0.60 167 90 353

light rail, trolley bus) and other
aspects.

A5 | Raiway Cable Product Series



Flexible copper stranded

Conductor
conductors

Locomotive Contact Wire

SUCCESSFUL CASES

Temperature range | -40°C to 40°C

Voltage rating 25KV

Flexible copper stranded conductors

Flexible copper stranded conductors is the material to transmit
current (or) bear a certain tension, is made of several annealed non-
insulated copper single wire or strands.

%,
> S
Proguct &

Exterior Sectional view

Features Technical Specification

. . According to DIN 43138-1980
* Good electrical properties

" Good ﬂeXib"ity _
Nominal | Calculated Wire Wires after stranding Conductor
X \VEICE]

* High corrosion resistance Cross | cross

. section | section ’ Tensile | Elongation | Diameter
* Compound stranding structure Quantity | DM | strength | at brok | £5%
*0.03mm| N/ mm® | (1=100)%
min.
Appllcatlons 16 16.3 49 0.65 59 152
* Mainly used in contact line 25 26.1 050 <300 25 75 246
systems of electric railway
. 35 37.6 133 0.60 9.0 353
(normal speed railway, E-CU 58
high-speed railway), urban 50 51.2 0.70 105 482 Bm 13230 ;
- . . connections
rail transport (including 70 727 189 13.0 685 PART 4
subway, light rail, trolley o - . 0.70 s -
bus) and other aspects. ' <300 25 :
120 1185 336 0.67 164 1120
150 150.9 392 0.70 183 1420
185 185.1 525 204 1745
0.67 E-CU 58 - . . . . . . . .
210 209.8 595 300 - 215 1980 DIN1787 | Power _ @ Ethiopia Addis Ababa light rail project supply system project ©® Contact line system power supply system installation and
4D(')§00 connections ® Shenhua Zhunchi Railway Co,, Ltd. 12th Party A-supplied construction project of Suzhou Rail Transit Line 4 and
240 2452 37 0.70 231 2320 PART 4 material procurement in 2013 branch lines
300 296.6 077 254 2800 ® Electrification Pr.OJeFt of Liuzhou-Nanning Section of @ Passenger dedlca'Fed engmeermg in Guangyuan area of
Hunan-Guangxi Railway Lanzhou-Chongqing Railway
® Lanzhou Project Department Material Procurement of China ® Shenzhen Urban Rail Transit Line 9 BT Project
® Railway 21 Bureau Group Electric and Electrification Works © Capacity expansion and reconstruction post-station 4-
Co,, Ltd. (newly-built railway, Baoji-Lanzhou High-speed power system integration and related projects of Wuhu-
Railway, Lanzhou hub 4-power integration engineering Xuancheng Section of Anhui-Jiangxi Railway
project) ® Nanning Rail Transit Line 2
O Nanning Rail Transit Line 1 Phase 1
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