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Introduction of Innovative 

Conductor
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• Established   

• Number of Employees

• Sales

• Products

: 1887

: 1,800 

: US$ 650 million  

: - Steel Wire Rope, Synthetic Fiber Rope, Carbon Fiber Cable, 

- Steel Cable for bridges

- Steel Cord for tire reinforcement, Sawing Wire

- Engineered Products for road safety devices, environment protection

- Steel Wire Products for industrial and machinery applications

- Die, Tool for wire products and forging

Company Profile 
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Company Profile 

TOKYO ROPE’S STRENGTH

Stranding Specialist  

Globally the first company 
to strand the carbon 
composite material
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Current

Conventional type conductor cable: 

ACSR

Awaiting Solutions: 

 Heavy steel core

 Large thermal expansion

 Corrosion

Challenge

Marketing needs…

 Huge Electric Demand

 Environmental Concern (CO2)

 Sag Violations

 Right of Way issue

 Construction cost & period

Solution

Next generation conductor cable:

 Low transmission loss

 High transmission capacity

 Low sag

 Longevity

 Easy handling

Overhead Conductor Market  
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Transmission Capacity Increasing Method
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1, Ampacity Based Solution

2, Voltage Based Solution

Conductor Based Method

Operation Based Method

Conductor Change

New Line

Bigger Size

Increase number of Conductor

HTLS Solution

( High Temperature Low Sag )
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HTLS Technology
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Annealed AL

Thermal Alloy

Invar

UHS

Carbon
Fiber

Metal Matrix

CCC

ACFR

ACSS

ACCR

STACIR

High tensile

High resistance

Low tensile

Low resistance

Low Tensile

Low CTE

Heavy

Low Tensile

Low CTE

Heavy

High Tensile

High CTE

Heavy

High Tensile

Low CTE

Light Weight

Carbon Fiber Conductor is the best option for low loss 

Low resistance
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<Conventional overhead conductor cable: ACSR >

“Aluminum Conductor Steel Reinforced” 

 Steel wire core → Heavy weight  / Large thermal expansion

 Round shaped aluminum wire → Small cross sectional area

VS.

<High performance conductor cable:                   >           

“Aluminum Conductor Fiber Reinforced”
 core → Light weight / Small thermal expansion  

 Trapezoidal aluminum wire → Large cross sectional area
Trapezoidal shaped 

aluminum wire

Steel Wire

Round   shaped 
aluminum wire

What is                  
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Aluminum for 

* See Annex 2-1 for examples of ACFR specification. 8

Low Resistance

Application Conductive Outer Layer

1350-O temper

Easy Installation and Handling like ACSR

Better sag

AT-1 ( TAL )

Market

Japan

Taiwan

BrazilHard-drawn

A1350-H19

Annealed

A1350-O

Thermal-

resistant

TAl (AT1)

Conductivity

[%IAC

S]
61.2 63.0 60.0

[%] 100 103 98

Maximum 

operating 

temperature

[℃] 90 250 150

Tensile Strength [MPa] 162-172 55-96 165-186

Indonesia

China

Malaysia
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Core for                 =
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Core Material – Different Technology  

High Strength 
Low expansion 
Lesser Weight

A C S R A C S S S TA C IR
S olid

C C C
A C FR

S trength M pa 1,300 1,381 1,275 2,158 2,158

M odulus G pa 200 200 152 117 130

C TE x10-6/℃ 11.5 11.5 3.7 1.6 1.0

W eight kg/km 1.3 1.3 1.3 1.1 0.9

C onductor
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Core for                 =

“Carbon Fiber Composite Cable” 

Stranded CFRP developed by TOKYO ROPE 

 Light Weight : 1/5 of Steel 

 Low Linear Expansion : About 1/10 of Steel 

 High Strength : 30-40% more than Steel for conductor core

 Non-magnetic : No Iron Loss

 High Flexibility : High bending angle, smaller diameter of stringing sheave

 High Corrosion resistance : Against acid, alkali, water and UV

 High Tensile Fatigue : Able to withstand wind vibration

 Low Creep Elongation : Similar to Steel

 High Modulus : Equal to Steel
10
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Source : Boeing  Japan HP

The Wing of Boeing 787

Black bones are made of Torayca®

Source : Bloomberg ©

 Ingredient of               is 

“Torayca®”, Carbon fiber made by 

TORAY

 Torayca® is applied to state of the 

art aircraft such as Boeing 787

Core for                 =
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1980s Started development of CFCC

1986 Supplied for PC Bridge Project in Japan

2001 Supplied for PC Bridge project in Michigan/USA

2002 Supplied for ACFR project in Japan

2011 Estimated Gamagori CFCC Plant in Japan

(First full-scale integrated CFCC factory)

2012 Supplied for ACFR project in China

2015 Supplied for ACFR project in Indonesia

2016 Estimated Michigan CFCC Plant in USA

(First overseas CFCC production facility)

Gamagori Plant

(Japan)

Michigan Plant

(U.S.A.)

~ History of CFCC and ACFR ~

Core for                 =
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Case Study  400 KV  - CTU & STU
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Double 
Ampacity than 

the existing 
capacity 
Without 

Violating the 
existing 
Ground 

Clearance

Description
ACSR 

Moose 
Need

Voltage (kV) 400 400

Tension 32 deg. Full 
wind (122 Kg/sq.m)

6740 6740

Tension @ 5 deg. 36 % 
of Full wind (44  
Kg/Sq.m)

4712 4712

Sag at 85 deg.c – 400 
Span

13.26 13.26

Ampacity @ 85 deg.c 800 1500
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Case Study  400 KV  - Different Technology
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Lesser Sag and Low Operating Temperature than any other technology

Description
ACSR 

Moose
Requirement ACSS STACIR CCC ACFR 

Diameter (mm) 31.77 ≤ 31.77 30.19 28.95 31.77 31.77

Weight (Kg/Km) 2004 ≤ 2004 1993 2001 1988 1968

Voltage (kV) 400 400 400 400 400 400

Tension 32 deg. Full 
wind (122 
Kg/sq.m)(Kg)

6740 6740 6648 6566 6569 6540

Tension @ 5 deg 36 
% of Full wind (44 
Kg/Sq.m)  (Kg)

4712 4712 4712 4712 4712 4712

Sag at below Amps 
(Meters)

13.26 13.26 13.97 13.26 12.39 12.36

Ampacity & OT 
(Amps) & (Deg.c)

800 (85) 1500
1500 
(182)

1500 
(175)

1500 (133) 1500 (131)
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Case Study  220 KV  - South India STU
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Description
Exiting ACSR 

Zebra 
Conductor

Need of 
STU

Voltage (Kv) 220 220

Ampacity @ 75 deg.c 550 1200

Tension 32 deg. Full 
wind (83 Kg/sq.m)

4981 4981

Sag at 75 deg.c – 350 
Span

9.24 9.24

More than 
Double 

Ampacity than 
the existing 

capacity 
Without 

Violating the 
existing 
Ground 

Clearance
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Case Study  220 KV  - Different Technology
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Lesser Sag and Low Operating Temperature than any other technology

Description
ACSR 
Zebra

Requirement STACIR CCC ACFR

Diameter (mm) 28.62 ≤ 28.62 25.5 28.14 28.62

Weight (Kg/Km) 1621 ≤ 1621 1600 1565 1590

Voltage (kV) 220 220 220 220 220

Tension 32 deg. Full 
wind (83 Kg/sq.m) (Kg)

4981 6489 4981 4981 4981

Sag at below Amps 
(Meters) – 350 span

9.24 9.236 9.236 8.43 8.40

Ampacity & OT (Amps) & 
(Deg.c)

550 (75) 1200 1100 (138)
1200 

(122.5)
1200 (118.4)
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Case Study  132 KV  - North India STU
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Description
Exiting ACSR 

Panther 
Conductor

Need of 
STU

Voltage (Kv) 132 132

Ampacity @ 75 deg.c 379 1000

Tension 32 deg. Full 
wind (45 Kg/sq.m)

2840 2840

Sag at 75 deg.c – 365 
Span

8.83 8.83

More than 
Double 

Ampacity than 
the existing 

capacity 
Without 

Violating the 
existing 
Ground 

Clearance
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Case Study  132 KV  - Different Technology
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Description
ACSR 

Panther
Need ACSS STACIR CCC ACFR 

Diameter (mm) 21 ≤ 21 19.66 19.6 20.5 20.75

Weight (Kg/Km) 974 ≤ 974 968 850 835 819

Voltage (kV) 132 132 132 132 132 132

Tension 32 deg. Full 
wind (45 Kg/sq.m) 
(Kg)

2840 2840 2840 2712 2724 2840

Sag at below Amps 
(Meters) – 365 Span

8.83 8.83 10.65 11.7 7.81 7.79

Ampacity & OT 
(Amps) & (Deg.c)

378 (75) 1000
1000 
(210)

1000 ( 250)  
1000 

(166.6)
1000 

(163.8)

Lesser Sag and Low Operating Temperature than any other technology
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Compression Machine
Die x 2 set

Compression Machine
Die x 1 set
Torque Wrench for Collet
Mesh Sanding Paper

ACSR CCC

337mm 790mm

+3

Dead End Clamp (example - Linnet size)

439mm

+7

1544mm

+4

808mm

Mid Span Joint (example - Linnet size)

Equipment
Compression Machine
Die x 2 set

+1

495mm

ACFR

Tension Hardware

 Similar design and installation equipment to ACSR’s.
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Dead end clamp for ACFR Dead end clamp for ACSR

Finish time is 
5 minutes 35 seconds

Finish time is 
5 minutes 20 seconds

 Easy installation of fitting process.

Installation of Hardware

☆The video is playing by 4 times speed. 20
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 In general, the conductors with carbon fiber core shall be handled with care (no drag/scratch, no over twist,  no 
over bend) during installation work. Initial on-site training is available.  

 Similar installation requirements to ACSR’s.

Key Stringing Criteria Comparison

Conductor Type ACCC TACSR ACSS ACCR

Aluminum
Annealed

(1350-O)

Thermal Resistant

(TA1)

Annealed

(1350-O)

Thermal Resistant

(TA1)

Annealed

(1350-O)

Thermal Resistant

(TA1)

Bull Wheels 40 x diameter 40 x diameter 40 x diameter 1828mm Minimum

Sheaves Wheels 25-35 x diameter 20 x diameter 20 x diameter 711mm Minimum

Grips ( Pulling ) Kellums Kellums Kellums

Grips ( Sagging ) Chicago Chicago
Pocketbooks

Chicago

Recommended Pulling Angles 45 degrees 60 degrees 30 degrees 60 degrees 45 degrees 40 degrees

Dead End Installation Time 30 minutes 15 minutes 15 minutes 15 minutes

Mid Span Joint  Installation Time 60 minutes 30 minutes 30 minutes 30 minutes

15 minutes

30 minutes

ACFR

Special Grip

40 x diameter

20 x diameter

Kellums

Chicago

21
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CCC : 

Three (3) stringing works 

・a + b < 45° ~ 60°

・Smaller sheaves①

ACFR : One (1) stringing work

a b

・a + b < 30°

・Larger sheaves 

* Conceptual image

 Less numbers of stringing works.

 Smaller diameter of sheaves.

Bending Angle (Flexibility) 

22
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Certification and Testing
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Supply Record of 

The very first carbon core conductor commissioned in the world.

The line is up and running ever since. 

24

Year 2002 2003 2012 2013 2015 2016

Size 160/40 160/40 315/35 320/40 315/40 315/40

Voltage 66kV 66kV 110kV 220kV 150kV 150kV

Location
Miyagi

Japan

Niigata

Japan

Guangdong

China

Hainan

China

Kalimantan

Indonesia

Medan

Indonesia

Owner
Tohoku Electric 

Power Co., Inc.

Tohoku Electric 

Power Co., Inc.

China Southern 

Power Grid

China Southern 

Power Grid
PLN PLN
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3. Supply Record : Indonesia

Project Profile : Lower Sagging

Project Overview

Customer

Project

Location

Year Installed 

Conductor Length

Voltage

Solution

ACFR 160/40 ( Round Shaped Hard Drawn AL )

Result

20% capacity increase while maintaining clearances

Used existing towers without modification

Maintained existing right of way

Saved time for installation

Tohoku Electric Power Co

Kashimadai Line / Sekiya Line

Miyagi, Niigata / Japan

2002

3 KM / 2KM

66 kV

The oldest transmission line using carbon core in the world
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Operation Certification 

EnglishJapanese
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3. Supply Record : Indonesia

Project Profile : Ampacity Upgrade

Project Overview

Customer

Project

Location

Year Installed 

Conductor Length

Voltage

Solution

ACFR  320/40 ( Trapezoidal Shaped Annealed AL )

Result

Doubled capacity of line while maintaining clearances

Used existing towers without modification

Maintained existing right of way

Saved time for installation

China Southern Power Grid

Hainan Island City

Hainan Island / China

2013 (Energized) 

60 KM

220 kV
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Operation Certification from China

EnglishChinese
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3. Supply Record : Indonesia

Project Profile : Ampacity Upgrade

Project Overview

Customer

Project

Location

Year Installed 

Conductor Length

Voltage

Solution

ACFR  315/40 ( Trapezoidal Shaped Annealed AL )

Result

Doubled capacity of line while maintaining clearances

Used existing towers without modification

Maintained existing right of way

Saved time for installation

PLN

Binjai – Pangkalan Brandan

Medan / Indonesia

2015 (Energized) and 2018 ( Installing )

350 km for 2015 and 350 km for 2017

150 kV
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Operation Certification from PLN

Indonesian English Translation
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Our Business Morel with  

Conductor 

Maker EPC

Electric 

Company

Fittings
Supervising
Hardware installation
Stringing work 

Supporting
ACFR Design  
ACFR Production

Providing
CFCC gripping  
Technology 

31
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Stringing Advisor

Stringing Support 
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Manual to be provided 

■ Stringing Lecture

■ Job Site Observation

Stringing 

Hardware Installation Video 
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Summary 

■ ACFR is the best solution among 

HTLS conductor

■ ACFR’s hardware and Installation 

process is close to standard ACSR

■ HTLS solution is attracting 

attention especially in Asia are 
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Thank you !
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