


3M ACCR significantly increases
ampacity without increasing sag 

Case in point:
In the Southwest U.S., a
customer reduced their
construction outage by
80 percent using 3M
ACCR instead of building
a parallel line. The project
took 4 months, instead of
the estimated 20.

Case in point:
A customer serving a
major U.S. city upgraded
with 3M ACCR when, just
4 years after an ACSS
upgrade, the line could
no longer meet the
capacity need.

Case in point:
3M ACCR is successfully
operating in the extreme
environments of Siberia
and the Hawaiian coast;
the heavily populated
cities of Shanghai and
Washington D.C; and the
environmentally sensitive
Minnesota River Valley
and Brazil’s Paraná River.

* Emergency operating
temperature for up to
1,000 hours cumulative.

3M Aluminum Fiber Core™
Each strand of 3M ACCR 
core wire is reinforced with 
tens of thousands of ultra
high-strength aluminum
oxide fibers. The result is a 
solution providing dramatic 
ampacity gains due to a 
higher strength-to-weight 
ratio and significantly less 
sag than standard options.

Closeup of 3M ACCR core material -
aluminum oxide fibers embedded in
high-purity aluminum.

Customer demand for power grows, renewable generators wait for 
interconnection, and intermittent resources demand more flexibility from 
aging infrastructure. Yet dense populations, environmental concerns, 
permitting requirements, and land scarcity intensify the schedule, budget 
and regulatory risks of building or rebuilding lines.
To solve these challenges, 3M developed Aluminum Conductor
Composite Reinforced (3M™ ACCR).
3M ACCR is an advanced transmission conductor designed to replace 
ACSR or ACSS on existing structures at the same tensions and 
clearances, giving you up to twice the capacity without the risks of a 
major construction project. Your line is in service fast, within budget, and 
with minimal environmental impacts. And the available trapwire options 
may help improve the line’s efficiency.

3M ACCR’s light-weight, conductive aluminum-based core generally 
means:
• More overall conductivity than steel core conductors,
• More aluminum with less weight.
ACCR in a trapwire design can reduce resistance by approximately 20% 
over ACSR of equivalent diameter.

3M ACCR’s core is stranded from wires of alumina fibers embedded 
with high purity aluminum. The outer, current carrying wires are a hardened 
aluminum zirconium alloy. The resulting conductor has the same strength 
as similar size steel core conductors, but is much lighter and sags less. 
It also retains its performance over decades of high temperature use, and 
is stable in a wide range of environmental conditions.

Compared to the same diameter steel core conductor
3M ACCR can offer as much as:
• Half the thermal expansion for less sag at high energy levels,
• Twice the strength-to-weight ratio,
• Operating temperatures up to 210°C continuous and 240°C emergency,*
• Two or more times the amps.

With 3M ACCR, you make no compromises on your tension and clearance 
standards. Its reliability has been demonstrated around the world.
ACCR’s unique properties can provide:
• Large capacity increases at the same clearances, tensions and
  mechanical loads;
• Corrosion resistance without coatings or barriers around the core,
• Less chance of damage during installation than with annealed aluminum 
  conductors;
• Durability similar to ACSR, even when operated at high temperatures 
over long periods in extreme environments.

Proven product characteristics

Proven to deliver maximum amps

Proven to be efficient

Actual performance may vary depending on a number of variables.
This example assumes ACSS and 3M ACCR at 1,300 ft ruling span
Initial Tension
6,557 lbs @ 15ºC, max. loading @ 30ºF, no ice, 12 lbs wind
Ambient Conditions
2 f/s wind, 35ºC, perpendicular wind direction, 0.5 emissivity
and solar absorption

Proven to be reliable

Product specifications
for round wire and trap
wire conductors
are available at
www.3M.com/accr.

Case in point:
In Vancouver Island, an 
environmentally sensitive 
waterway and provincial park; 
3M ACCR was installed using 
helicopters & barges. 
There was minimal disturbance 
to the existing infrastructure with 
no additional towers installed. 
Also there were no towers in the 
waterway, a span of 1.5KM.



Project Costs ($/circuit mile) 
Parallel Line ACSR 3M ACCR Upgrade

3M™ ACCR allows you to run more amps on
existing structures

3M™ ACCR was designed specifically as a drop-in replacement for 
ACSR and ACSS to quickly and dramatically increase capacity on existing 
structures while avoiding lengthy construction and permitting processes. 
Installation is easy to learn, since hardware and procedures are similar to 
those for ACSR. Its hardened aluminum outer wires make it less prone to 
bird caging during installation than conductors such as ACSS and ACCC 
that use annealed aluminum, and the core stranding and construction are 
familiar to installers.

By eliminating the need for expensive new towers, land acquisitions and 
other factors, upgrading with 3M ACCR canoffer substantial savings 
over ACSR and ACSS - even at a higher conductor cost-per-mile (see 
example below). For many thermal upgrades, 3M ACCR can give you the 
high-performance, cost effective solution you’ve been looking for.

Proven fast and easy to use

Proven to reduce total project costs

3M ACCR allows you to continue using your rights of way, towers and 
associated equipment while as much as doubling or tripling the capacity 
of the line. This can reduce ratepayer impacts from major upgrade projects 
while delivering more value to shareholders from existing assets.
Upgrading with 3M ACCR can also help relieve transmission congestion 
within your region, which can mean significant savings through reduced 
reliability-must-run (RMR) and congestion costs and access to least-cost 
or renewable generation. Upgrading contingency lines with 3M ACCR 
can enable higher ratings for EHV lines and provide a robust system to 
support Smart Grid investments.
A more reliable system is a more valuable system.

Proven to maximize the value of the grid

3M ACCR Upgrade Cost Comparison Example
(from an actual customer installation)

In the example below, a 3M customer originally planned to build a new line parallel to 
an existing line. Instead, they met their capacity requirements by re-conductoring the 
existingline with 3M ACCR.

For more information
about 3M ACCR’s
proven benefits,
visit our website:
www.3M.com/ACCR

Environmental

Surveying and Geology

Land

Design and Contract Administration

Construction and Inspection

Conductor

Furnished Equipment

Substation Additions

Contingencies – 15%

TOTAL

$15,000

$12,600

$15,000

$54,360

$386,000

$60,826*

$160,980

$100,341

$805,107

$2,000

$22,649

$21,000

$269,280*

$3,750

$7,410

$326,089

Savings: $479,018/circuit mile

* 2004 project; conductors listed at 2007 prices.



3M™ ACCR has proven to be a cost-effective solution for thermal 
upgrades in demanding applications such as long spans, underbuilt 
lines and narrow rights of way, heavy ice loading, windy conditions, river 
crossings and other environmentally sensitive sites.

With 3M ACCR, you can avoid construction projects, with their long lead 
times and permitting delays. Your project can be done much faster, relieving 
constraints and getting the power flowing in record time.

Rivers and gorges are among the most difficult challenges, because it may 
not be possible to put a tower in the middle of the water or to change out 
existing towers for taller ones.The low sag, high strength and low weight 
of 3M ACCR can allow longer spans while giving you the capacity increase 
you need and maintaining or improving clearance and mechanical loads 
on the existing structures.

Long spans/river crossings

Corrosive environments
Because both the wire and the core are made from aluminum, 3M ACCR 
is resistant to corrosive environments such as high-pollution areas or the 
damp, salty air near seashores. Unlike steel-or carbon-polymercore 
conductors, no special coating is required to avoid chemical interaction 
between the core and the conductor.

Transmission lines through environmentally sensitive areas require 
extensive and lengthy reviews and debate before approval. Upgrading with 
3M ACCR allows existing structures to be used, avoiding or simplifying 
those reviews. The appearance of the line does not change.

Environmentally sensitive areas

Short timelinesCase in point:
A water crossing in Brazil
was installed in just 6 days,
compared to the time that
would have been required
to replace towers and
foundations set in the river

Case in point:
An installation in
Minnesota crossed a
protected wetland using
existing infrastructure
and without heavy
construction equipment.

Case in point:
3M ACCR was used in
two 230 kV Canadian
installations to cross
sensitive waterways. The
longest span stretched
5,800 feet (1.7 kM) between
towers; only existing
structures were used.

Case in point:
An installation in Hawaii
has been exposed to one
of the most corrosive
environments in the world
for several years, with no
corrosion problems.



NERC reliability standards and clearance requirements over highways, 
railroads or other shipping lanes may require upgrades. 3M ACCR can 
provide more capacity with no change in wire diameter or tower load, and 
often with reduced tension. Because 3M ACCR sags less, line clearances 
can be significantly improved while delivering the same or greater power, 
even at high temperatures.

Densely populated or underbuilt areas
In areas that are densely populated, upgrading with 3M™ ACCR can 
increase capacity by reusing existing structures with less disruption to the 
community, and without needing to site new structures. Transmission lines 
can also be upgraded without having to impact distribution lines underbuilt 
on the same structures, which means less expense and system disruption.

Changing clearance requirements

A high strength-to-weight ratio and modulus make 3M ACCR ideal for 
areas that experience high mechanical loads such as icing. In some cases, 
a smaller conductor can be used, reducing the conductor profile and 
mechanical loads during major wind and ice events. 3M ACCR can increase 
reliability during demanding loading conditions.

Case in point:
In Mumbai large ampacity 
upgrade (Capacity was 
increased from 900 amps to 
2,000 amps) was done from 
Borivali to Malad and Salsette 
to Saki without disturbing 
residences.

Case in point:
In the U.S. Northwest, ACSR
1780 kcmil running from
a generating plant was
replaced with a smaller
3M ACCR 675 TW that runs
frequently at high loads with
no operational problems or
performance changes.

Case in point:
An installation near
Fargo, North Dakota has
undergone severe wind
and icing conditions with
no failures, damage to the
conductor, or unexpected
changes in sag.

For a list of 3M ACCR
installations, visit
our website:
www.3M.com/ACCR

Heavy ice or wind loads



3M Aluminum Conductor Composite Reinforced (ACCR) is 
an all-aluminum-based conductor designed as a drop-in 
replacement for ACSR and ACSS. Its properties enable 
transmission capacity increases, up to twice as much or more, 
on existing structures, while matching or improving tensions 
and clearances.
The round-wire construction is composed of a multi-strand, 
aluminum-matrix core surrounded by aluminium-zirconium 

outer wires that are round in shape.
Round-wire, the most commonly used transmission conductor 
construction, frequently offers the largest capacity increase 
because of its low weight, allowing it to operate at high 
temperatures with less sag than steel core conductors and 
other types of construction, such as trapwire or compact 
conductors.

Physical Properties Unit Ostrich 300 Linnet 336 Ibis 397 Hawk 477 Dove 557

ACCR_340-T16 ACCR_405-T16 ACCR_470-T16 ACCR_573-T16

26/7 26/7 26/7 26/7 26/7

mm 2.1 2.3 2.5 2.7 2.9

mm 2.7 2.9 3.2 3.4 3.8

mm 6.3 6.8 7.4 8.0 8.8

mm 17.2 18.4 20.1 21.6 23.9

mm2
150 172 205 238 291

mm
2

175 200 239 277 338

Stranding

Diameter  

     Individual Core Wire

     Individual Al Wire

     Total Core

     Total Conductor

Area

    Aluminum

    Total Area

Weight

    Core

    Aluminum

    Total Weight

Strength

Thermal Elongation

    Core

    Aluminum

    Complete Cable

Heat Capacity

    Core

    Aluminum

N/m

N/m

N/m

N

-610 /°C

W-sec/m-°C

W-sec/m-°C

0.838

4.079

4.916

53,823

6.3

23.0

16.7

28

398

0.957

4.668

5.625

61,830

6.3

23.0

16.7

32

455

1.139

5.569

6.707

73,396

6.3

23.0

16.7

38

542

1.319

6.462

7.781

85,406

6.3

23.0

16.7

44

629

1.604

7.879

9.483

102,754

6.3

23.0

16.7

53

767

-610 /°C

-610 /°C

Electrical Properties

Resistance  
   DC @ 20°C ohms/km 0.1826 0.1596 0.1338 0.1153 0.0945

   AC @ 25°C ohms/km 0.1870 0.1634 0.1369 0.1180 0.0968

   AC @ 50°C ohms/km 0.2055 0.1795 0.1505 0.1297 0.1064

   AC @ 75°C ohms/km 0.2240 0.1957 0.1640 0.1414 0.1159

   AC @ 100°C ohms/km 0.2425 0.2119
0.1776

0.1530 0.1255

   AC @ 210°C ohms/km 0.3239 0.2830
0.2373

0.2045 0.1677

   AC @ 240°C* ohms/km 0.3461 0.3024 0.2535 0.2185 0.1792

Geometric Mean Radius mm 6.97 7.46 8.15 8.78 9.69

Reactance (0.315 m spacing, 60hz)

   Inductive Xa ohms/km 0.2848 0.2797 0.2731 0.2675 0.2600

   Capacitive X'a

Ampacity

   210° C

   240° C*

Mohms-km

amps

amps

0.1704

863

944

0.1671

942

1,011

0.1629

1,059

1,136

0.1594

1,168

1,254

0.1546

1,332

1,431

* Emergency operating temperature, 1,000 hours cumulative over the life of the conductor. Ampacity ratings were calculated using IEEE Std. 738-1993, with inputs of 40°C air
temperature, 0.6 m/s wind, and emissivity and absorptivity of 0.5, at sea level.

ACCR_297-T16Designation



For a complete library 
of lab and field tests, 
organized by both 
conductor size and test 
subject, visit our website:
www.3M.com/ACCR

Grosbeak 636 Drake 795 Cardinal 954 Curlew 1033 Finch 1113 Pheasant 1272 Martin 1351 Falcon 1590

ACCR_656-T16 ACCR_824-T16 ACCR_967-T13 ACCR_1036-T13 ACCR_1117-T13 ACCR_1267-T13 ACCR_1334-T13 ACCR_1594-T13

26/19 26/19 54/19 54/19 54/19 54/19 54/19 54/19

1.9 2.1 2.0 2.1 2.2 2.3 2.4 2.6

4.0 4.5 3.4 3.5 3.7 3.9 4.0 4.4

9.4 10.6 10.2 10.6 11.0 11.7 12.0 13.1

25.5 28.6 30.6 31.7 32.9 35.0 35.9 39.3

332 418 490 525 566 642 676 808

385 484 552 591 638 723 761 910

1.790

9.008

10.799

113,874

6.3

23.0

16.5

59

877

2.246

11.330

13.576

143,233

6.3

23.0

16.5

75

1,102

2.099

13.356

15.455

147,681

6.3

23.0

17.1

70

1,299

2.246

14.304

16.550

158,357

6.3

23.0

17.1

75

1,391

2.421

15.427

17.848

170,812

6.3

23.0

17.1

81

1,500

2.742

17.494

20.236

191,273

6.3

23.0

17.1

92

1,700

2.886

18.420

21.305

201,504

6.3

23.0

17.1

97

1,790

3.444

22.018

25.462

238,425

6.3

23.0

17.1

115

2,139

0.0828 0.0658 0.0572 0.0534 0.0495 0.0436 0.0414 0.0347

0.0848 0.0674 0.0585 0.0546 0.0507 0.0447 0.0424 0.0355

0.0932 0.0741 0.0643 0.0600 0.0557 0.0491 0.0466 0.0390

0.1016 0.0808 0.0701 0.0655 0.0607 0.0535 0.0508 0.0425

0.1100 0.0874 0.0759 0.0709 0.0657 0.0579 0.0550 0.0460

0.1469 0.1168 0.1014 0.0947 0.0878 0.0774 0.0735 0.0615

0.1570 0.1248 0.1083 0.1012 0.0938 0.0827 0.0786 0.0657

10.37 11.62 12.39 12.82 13.31 14.18 14.55 15.91

0.2622 0.2535 0.2481 0.2455 0.2426 0.2379 0.2360 0.2292

0.1514

1,453

1,562

0.1460

1,692

1,820

0.1428

1,857

1,999

0.1412

1,943

2,092

0.1394

2,041

2,199

0.1364

2,222

2,395

0.1352

2,299

2,479

0.1309

2,590

2,795

Conformance to National Standards

All materials shall conform to the applicable American National Standards Institute (ANSI) C119.4; American Society for Testing and Materials (ASTM) Standards B193, B557,
B941; or International Annealed Copper Standard (IACS).



To learn more about
3M ACCR, or to 
download the 
PLS-CADD™ data 
files, visit us at
www.3M.com/ACCR

3M™ Aluminum Conductor Composite Reinforced (ACCR) is a transmission
conductor designed to significantly increase capacity on existing
structures, even in challenging situations and environments.

The core strands are composed of wires formed
from aluminum oxide fibers embedded in highpurity aluminum. 
This type of material is calleda fiber reinforced metal matrix. 
It contains NO polymers or plastic. The properties that give the
conductor its advantages are conferred by the core. The key 
advantages of the ACCR core, compared to conventional steel 
cores used in ACSR and ACSS,are its:

These two properties result in lower sag at higher operating 
temperatures, enabling higher ampacitiesat equivalent tensions 
and clearances.

Core Strands

Some of the secondary properties of the core are also favorable. 
These include low creep, higher electrical conductivity (from 
the aluminum constituent), durability and longevity equivalent 
to ACSR, and corrosion resistance without coatings or barriers, 
(similar to all-aluminum conductors).

The aluminum strands are composed of an aluminum 
zirconium alloy. They are available in both round and 
trapezoidal shapes. The minimum conductivity of any 
individual aluminum strand is not less than 60 percent of the 
International Annealed Copper Standard (IACS).
The aluminum-zirconium strands are a hard drawn aluminum 
with mechanical properties very similar to 1350-H19 aluminum 
(23-25 ksi, 158-172 Mpa) ultimate tensile strength. This is NOT 
a soft annealed aluminum. The addition of a small amount 
of zirconium to the aluminum confers the property of heat 
resistance. That is, the aluminum-zirconium may be heated 
to high temperatures without softening (annealing). Thus 
when the aluminum-zirconium cools to ambient temperatures, 
it retains its strength.

Aluminum Strands

3M ACCR uses constructions that are very similar to ACSR. 
It uses most of the same dimensions for wire sizes and 
conductor sizes. Aluminum-zirconium layers are helically 
stranded using the same lay lengths and lay directions as 
ACSR. The core wires are also helically stranded. Both the 
core and outer strands contribute to the strength and 
conductivity of the conductor.

Conductor Stranding

Core Property Comparison: ACCR vs. ACSR/ACSS

Coefficient of Thermal
-6Expansion (10 /°C)

Strength/Density

Density (g/cm )3

Strength (Mpa)

ACCR
Aluminum Matrix

ACSR/ACSS
Steel

Conductor
Core Material

1,378

3.29

419

6.3

1,275

7.8

163

12.1

• Higher strength to weight ratio and
• Lower thermal expansion



Finding the right solution can require knowledgeable
support. Our experienced technical team, with their proven 
record of successful solutions, can help you with:

Technical Support

All to provide you the most value from your upgrade and 
ensure a successful project.

Balancing capacity, efficiency, mechanical load,
clearance, economic and environmental objectives to find 
the best solution
Evaluating line characteristics to define the right mix of 
conductor and accessories
Providing you with data and information on the phone, through 
e-mail or on-site
Assisting you to compare options in PLS-CADD™, SAG10™ 
and other design software
Supporting your installation crew with training and 
consultation throughout the process.

•

•

•

•

•

Contact our technical team by calling your local 
3M office or e-mailing accr@mmm.com, or visit 
www.3M.com/accr for more information.



When you use 3M™ ACCR, you don’t just get conductor - you also get 
3M’s design, manufacturing and global technical support resources, helping 
your project run smoothly, from start to finish.

Design - Our highly qualified and experienced engineers can work with you 
to match the best 3M ACCR or 3M ACCR/TW option to your needs. Cable 
files for 3M ACCR are also available for users of PLS-CADD™ design 
software. And SAG10® now features 3M ACCR. Extensive testing validated 
our design coefficients, meaning you can have confidence that 3M ACCR 
will perform as specified.

Installation - While the equipment and installation process for 3M ACCR are 
similar to that for ACSR, there are some slight differences. Our engineers 
and installation experts will ensure your crews understand those differences 
so the conductor is successfully installed. And if any questions arise during 
the installation, we’ll be available to answer them.

Supply chain - 3M works with industry leaders ACA and PLP to provide a 
total, thoroughly tested solution, from finished conductor to a full line of 
accessories and hardware. Everything you need to complete the job is 
available, when and where you need it.

3M has been in business for over 100 years. Throughout that time, we’ve 
developed a reputation for trusted solutions that help our customers 
succeed. 3M employs some 6,500 researchers, and spends over $1 
billion a year on research and development, and maintains laboratories 
in 34 countries. We also have 139 manufacturing plants and 188 sales 
offices. This global commitment provides locally-based sales and technical 
resources that can respond quickly to your needs.

An experienced, trusted global technology partner

3M and the electric utility industry: a history of innovation

3M ACCR is offered through 3M Electrical
Markets Division (EMD). EMD has 
developed, manufactured and marketed 
products for over 60 years, including:
• Electrical insulating tapes
• Underground cable splices
   and terminations
• Cold shrink sealing & insulating tubes
• Heat shrinkable tubing and molded
   shapes for electrical insulation

• Cable arc- and fire-resistant tapes
• Electrical wire connectors
• Wire terminals and tools
• Wire marking products
• Cable ties
• Electromagnetic shielding 
   materials
For more information, visit:
www.3M.com/electrical

To learn more about
3M ACCR, download
the PLS-CADD data
files, or get information

®on SAG10 , visit us at
www.3M.com/ACCR



To review 3M ACCR
lab and field test reports, 
visit our website:
www.3M.com/ACCR

Testing
Both 3M™ ACCR and its accessories have been rigorously tested and verified to ASTM, 
IEEE and ANSI specifications - in the laboratory and in the field. Field test sites include the 
Oak Ridge National Laboratory and various utility locations subject to conditions such as 
extreme hot or cold, heavy icing, heavy loading, and corrosive atmospheres. Our test reports 
are publicly available on our website, www.3M.com/ACCR.
In all cases, 3M ACCR and its accessories performed up to specifications and showed that 
the design coefficients accurately predict performance in the field.

Commitment to Quality
3M ACCR core wire is manufactured using the same systems approach to quality that has 
proven successful throughout 3M. Each process step is monitored, controlled and tested to 
ensure product quality while meeting or exceeding customer specifications.
3M methodology includes Six Sigma, continuous improvement, and real time control charting. 
These continuous checks and balances build on each other throughout the manufacturing 
process to produce a finished product in which you can have complete confidence.

Partial list of tests performed on 3M ACCR and accessories

•  Current cycling
•  Resistance
•  Sag at high temperature
•  Sag-tension-temperature
•  Creep
•  Strength
•  Aeolian vibration
•  Corrosion
•  Dropping
•  Galloping
•  Lightning strikes

•  Short circuit
•  Gun shot
•  Room temperature sustained load
•  High temperature sustained load
•  Suspension turning angle
•  Suspension unbalanced load 
•  Suspension temperature profile
•  Corona
•  Dead-end strength
•  Splice strength
•  Damper efficiency



Electrical Markets Division,
3M Electro and Communication India Pvt. Ltd.
Concorde Block, UB City, 24, Vittal Mallya Road, Bangalore 560 001.
Ph: 080 - 2223 1414, 66595405, 66595424. Fax: 080 - 22232373.

To explore the many ways we can serve you or to arrange for sales asssistance
Contact: Website:

www.3m.com/accr
www.3m.com/in/electrical
www.3m.com/in

Email: 3mindiaelectrical@mmm.com


