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1. Introduction
This document is intended to highlight the installation and maintenance equipment and 
processes qualified for use with 3M Aluminum Conductor Composite Reinforced (ACCR) 
overhead transmission conductor. It is meant as a supplement to the IEEE-524 installation 
standard. The contents are based on that standard and over a decade of installation 
experience with the 3M ACCR conductor.

2. Installation Equipment
The hardware used during installation of 3M ACCR is similar to that used in typical ACSR 
installations. Differences include the need for larger diameter stringing blocks and bullwheel 
tensioner and a specific conductor grip. Table A lists some equipment commonly used for 
installing ACSR.

A. Table of Installation Equipment
Installation Equipment ACSR ACCR

Drum Puller Yes Yes

Bull Wheel Yes Consult 3M (typically 60” [1.5m], min ø)

Stringing Blocks for Suspension 
Towers

Yes Consult 3M (typically 28” [71cm], min ø)

Stringing Blocks for Break-over 
Towers

Yes 3M roller array required

Sock Splice Yes Yes

Reel Stands Yes Yes

Chain Hoists Yes Yes, using TG-grip

Conductor Grips Any TG-grips

Cable Cutter Yes Yes

Grounding Clamps Yes Yes

Running Ground Yes Yes

Cable Spools Yes Yes (40”[101cm] drum)
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B. Drum Puller
Drum pullers are used in stringing ACCR in conjunction with a back-tensioning 
device such as a bullwheel tensioner.

C. Bullwheel Tensioner
Bullwheel tensioners can be used during ACCR installation. It is important to use 
a bullwheel with adequate diameter to avoid damaging the conductor. Consult 3M 
regarding the correct size to use for your particular installation. 

A “V-Groove” type tensioner should NOT be used to install any size ACCR.

D. Stringing Blocks
When installing ACCR, it is very important to use stringing blocks with adequate 
diameter to avoid damaging the inner core wires of the ACCR conductor. 

A roller array block is required for all breakover towers and for high  
running angles. 

Twenty-eight inch (71 centimeter) stringing blocks are required at all suspension 
towers. 

Consult 3M regarding the correctly-sized stringing blocks to use for your particular 
installation.

E. Sock Splices
Sock splices (also known as basket, wire mesh or Kellem grips) can be used when 
stringing ACCR. 3M requires the use of a swivel connection with the sock splice to 
reduce twisting of the conductor during tension stringing. Do NOT use bands on 
the ends to hold the sock splice. Pulling sock splices through stringing blocks with 
bands can damage the composite core wires. Instead, use friction tape (typically 3M 
#1755) over the ends of the sock splice and conductor for 16 inches (406 millimeters). 

Conductor under the sock splice should be cut out and not used after stringing. 

Roller Array

Sock Splice with Friction Tape
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F. Reel Stands
Standard reel stands may be used to hold the reel of ACCR conductor during stringing. 

Reel stands and bullwheel tensioners must be used together to ensure proper back tension 
on the ACCR conductor during stringing. 

ACCR is typically delivered on National Electrical Manufacturers’ Association (NEMA) 
standard steel returnable reels. 
 
NEMA Reel Design Flange  Diameter Traverse Length Arbor Hole (Hub) ID Empty Reel Weight

RMT 84.36 84” [213.3cm] 36” [91.4cm] 5.25” [13.3cm] 895 lbs [406 kg]

RMT 84.45 84” [213.3cm] 45” [114.3cm] 5.25” [13.3cm] 930 lbs [422 kg]

RMT 90.45 90” [228.6cm] 45” [114.3cm] 5.25” [13.3cm] 1,030 lbs [467 kg]

RMT 96.60 96” [243.8cm] 60” [152.4cm] 5.25” [13.3cm] 1,268 lbs [575 kg]

G. Chain Hoists
Any type of chain hoist may be used to tension or hold the ACCR conductor. Use a TG 
Grip to grip the conductor when using a chain hoist (see below). 

H. Conductor Grips
Note: Pocket grips, including Chicago® grips, should NOT be used in any way to hold, 
grip or tension ACCR conductors. The gripping action can induce a sharp bend to the 
conductor that damages the composite wires even at low tensions. 

To grip the ACCR conductor during sagging procedures, before the dead end is installed, a 
Tensioning Grip (TG Grip) or a preformed dead end assembly can be used. 

The TG Grip, which is a one-piece preformed assembly, may be used as a conductor grip up 
to 3 times.

An approved thimble clevis is to be used with the TG-Grip at all times. 

Tensioning Grip with Thimble Clevis
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Another option is to use a PLP THERMOLIGN™ dead end. This 2-piece 
preformed assembly may be used up to 3 times as a conductor grip. If used only once 
as a grip, it can subsequently be used as a permanent dead end. The image below 
shows a preformed dead end used as a grip.

When using a grip, do not snap down and lock the “tails” of the assemblies onto 
the conductor. This allows the grip to be removed more easily. A maximum of  
4 inches (10.16 centimeters) of “tail” should be left.

TG grips or THERMOLIGN™ dead ends should be used any time ACCR needs to be 
gripped. For example, use these grips during sagging procedures before the dead end 
is installed or when insulators need to be changed or serviced and line tension needs 
to be released.

Caution: When gripping ACCR using TG grips, avoid angles greater than 10 
degrees on the TG-grip assembly.  Larger angles may cause conductor damage or 
TG-grip failure commonly known as “peel-out”.  Keep the rigging as much in line as 
possible.  The maximum angle placed on the TG-grip should not exceed 10 deg.

PLP Thermolign® Dead End Used as Grip

Proper TG-grip Use: Reel Change Out and Safeties

Break-over  
tower

Avoid angles > 10 deg. 
on grips to prevent 
conductor damage and 
grip failure

Other Options: 
• Catch off conductor in   
   the break-over tower 
• Catch off conductor  
   between the reel stand  
   and the tensioner

TG-Grip

10º 
Max

Keep rigging  
straight in-line

Avoid

TG-Grip



3M™ Aluminum Conductor Composite Reinforced8

On larger sized conductors, a Crosby® Wire Rope Clip may need to be installed  
over the TG grip cross over point. This will prevent “peel-out” of the grip legs at  
high tensions. 

I. Cable Cutters
Any type of cable cutter designed to cut ACSR or AAAC 
may be used to cut ACCR. Tape the outer conductor strands 
down before cutting the conductor to prevent the aluminum 
outer strands from unstranding or bird caging.

J. Conductor Grounding Clamps
Grounding clamps typically used on other conductors 
can also be used on ACCR. Grounding clamps should be 
appropriately sized to fit the conductor being installed. 

K. Running Grounds
Running grounds or traveling grounds can be used with ACCR. The grounds should be 
appropriately sized for the conductor being installed.

3. Installation Procedures and Hardware
Note: only 3M qualified hardware and accessories may be used with the  
3M ACCR conductor.

A.  Reel Stand and Tensioner Set-up
As illustrated below, the reel stands should be oriented in relation to the tensioner so that the 
incline angle of the ACCR conductor over the fairlead roller guides mounted on the tensioner 
does not exceed 20 degrees. The reel stands should be placed so that the off-set angle 
through the fairlead roller does not exceed 20 degrees in the case of a bundled conductor 
pull or multiple reel stands. Multiple reel stands may be used during single conductor 
installations so that conductor reels can be changed quickly.

If the incline angle over the fairlead roller is greater than 20 degrees, a stringing block with 
a minimum diameter of 28 inches (700 mm) should be used between the reel stand and the 
tensioner.  In the example in this photo, the stringing block suspended by the crane reduces 
the angle over the fairlead roller mounted on the tensioner.

The reel stands should be orientated in line with the tensioner’s center line.  The set-back 
distance from the tensioner to the reel stands is typically between 15 feet (5 meters) and 25 
feet (8 meters) and should not exceed 50 feet (15 meters).  

Running Ground
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Block Used To Reduce Incline Angle On Cable Fairlead Roller Guides

Use a suspended block or roller 
guides for rear mounted reels

To avoid any sudden jerking or bouncing of the ACCR as it is payed off the reel, 
maintain proper tension control on both the tensioner and the reel stand.

15’ (5m) – 20’ (7m) Typical  
~50’ (15m) max

Reel Stands

15’ (5m) – 20’ (7m) Typical  
~50’ (15m) max

20° Max Angle

Suspended Block or Roller 
Guides for Rear Mounted Reels Reel Drum to Fairlead Roller 

6’ (2m) Max Incline

Outside Reel Flange to  
Tensioner Center Line 6’ (2m) Max

20º Max Angle

Tensioner

Tensioner

Tensioner Center Line

Reel  Stand Set Up for Bundled  
or Other Multiple Reel Stand Pulls

15’ (5m) – 20’ (7m) Typical 
~50’ (15m) max

TensionerReel Stands
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B. Stringing
The tension stringing method is the required stringing procedure for installing ACCR 
conductor. With this method, the conductor is pulled or strung under tension, and the 
conductor is not allowed to drag on the ground or through vegetation.

Do NOT use the slack stringing method, in which the conductor is pulled out onto the 
ground by means of a pulling truck or placed on the ground by dispensing cable from a 
moving vehicle holding the reel stand.

See Section 2 Installation Equipment for the major equipment required for tension 
stringing.

Note: The time from when the ACCR is pulled or strung into position and is hanging  
in the stringing blocks to when the cable is tensioned to the specified sag should not exceed 
72 hours.

C. Sagging Procedures
ACCR sagging procedures are very similar to that of any other conductor. Line-of-sight 
measurements and rope or wave reflection sagging procedures may all be used with ACCR.

The conductor grip must be placed on the conductor at least 15 to 20 feet (5 to 6 meters) 
from the insulator string connection point. This should allow enough slack in the 
conductor to maneuver it and install the dead end assembly.

After the final sag tension is set, compression or preformed dead ends are installed (see 
next section).

Note: The time from when the ACCR is pulled or strung into position and is hanging  
in the stringing blocks to when the cable is tensioned to the specified sag should not exceed 
72 hours.

D. Dead Ends
1. Compression dead ends
Only compression dead ends specifically designed for ACCR are to be used. These dead 
ends grip the outside aluminum strands and the composite core wires separately. 

The dead end is composed of two main parts, a steel forging and a larger outer aluminum 
sleeve, each of which must be compressed separately.
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a. Preparing the conductor

First, measure to determine where the dead ends will connect to the insulator 
string. Cut the cable at this point.

Next, measure the bore depth by inserting a clean object or length of conductor 
core into the steel forging until it bottoms out. Measure the length inserted into the 
forging.

Add 1.50 inches (40 millimeters) to this measurement. Measure this length and 
mark on the conductor. 

Clevis and Eye Type Dead Ends After Compression

Cut Back Length in Relation to Bore Depth
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Use a cable strand-trimming device, also known as a cable circumciser, to cut through 
the outer layers of aluminum. Do NOT nick the composite core wires while trimming the 
aluminum layers.

Remove the cut outer layers.

The large outer aluminum sleeve of the dead end is then placed over the conductor, but 
is not yet pressed.

Aluminum tape

Aluminum tape is wrapped around the ACCR core wires. Normally, this tape is NOT 
removed from the core wires before pressing a dead end forging. 

However, when the forging comes with a slotted insert, then the tape IS removed.

See the section below on Aluminum Inserts for more information.

Aluminum inserts

An aluminum tube insert is located inside the steel forging. This insert enables a 
strong bond between the ACCR core wires and the steel sleeve of the forging. 

In most cases, the insert is non-slotted (smooth). For non-slotted inserts, the aluminum 
tape is left on the core. The core is inserted into the aluminum insert/steel forging.

However, on some conductor sizes, the aluminum insert for the dead end forging will 
have slots or grooves. This allows for greater gripping force on some core sizes. If 
the sleeve has any slots or grooves along its length, then ALL of the tape must be 
removed from the length of core that will be inserted into this sleeve.

Steel Forging with Eye and Aluminum Insert Aluminum Tube Insert is Located Inside the  
Steel Forging

Non-slotted Aluminum 
Insert (Leave all tape  
on core wires)

Slotted Aluminum Insert 
(Remove 100% of the 
exposed core wire tape)
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b. Compressing the steel forging

The forging itself is composed of the steel sleeve and an eye.

After the dead end is installed, the eye is connected to the insulator string on the 
dead end tower or a substation connection.

Start mark

A compression start mark must be made on the outside of the forging prior to 
compression. Failure to begin compression at this mark may result in a severely 
bent or damaged core forging.

To locate the start mark, remove the aluminum insert. Line it up with the 
outside of the steel forging so the ends of the insert and forging are flush. 
Mark the outside of the forging at the end of the aluminum insert. This provides 
a reference to the depth of the insert when inside the forging.

For Slotted Insert Only, All of the Tape is Removed from the Exposed Core Wires

Hold ends flush with each other

Mark the end of the 
Aluminum insert on 
The steel forging
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Make a second mark 0.5 inches (10 millimeters) from the first mark towards the end 
of the forging where the core wires are inserted . This is the start mark for pressing  
the forging.

Reinsert the aluminum insert.

Be certain that the large felt washer is located on the forging near the eye prior to 
compressing the forging on to the core wires.

Note that there are 2 different sized dies needed to complete the installation of the 
dead end, one for the steel forging and another for the larger aluminum outer sleeve. Be 
sure the correct die is in place for the steel forging.

Next, align the die “bite” edge in the 100 ton (90.8 metric ton) press with the start 
mark on the steel forging.

Insert the exposed conductor core into the forging. Keep the core tight inside the forging 
and make certain that the aluminum insert is pushed into the steel forging so it is flush 
prior to making the first compression on the forging.

Keeping the start mark aligned with the “bite” edge, press the forging. Press the 
entire forging overlapping each die bite by 0.5 inches (10 millimeters). Make sure the 
die halves come together and the pump reaches 10,000 psi.

Die Edge Die “Bite” Edge Die “Bite” Edge

“Start Mark”

“Start Mark” 0.5" (10mm) from 1st markFirst mark from step #1

Aligning and Pressing the Steel Forging
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c. Compressing the outer sleeve

Brushing

It is mandatory that the conductor is scrubbed with a wire brush to remove 
oxides from the surface. Place HiTemp® AFL Filler Compound (AFCHT™) 
on to the aluminum strands prior to brushing the conductor. This will allow 
the compound to fill in the scratch marks on the aluminum wires as it is being 
brushed.

Compressing

The dead end assembly for some ACCR sizes also contains an aluminum filler 
sleeve.  The filler sleeve must be fitted  inside and pushed into the larger outer 
aluminum body so the sleeve is recessed into the outer body.

Slide the outer sleeve, previously placed on the conductor, over the compressed 
forging. 

Fill with HiTemp® AFL Filler Compound (AFCHT™) through the grease port.

Plug grease port with the provided plug or “pill”.

Apply a 3M approved solid bar soap as a lubricant on the larger outer 
aluminum sleeve on the areas that will be pressed. Do not use any other type  
of lubricant.

Note that there are 2 different sized dies needed to complete the installation of 
the dead end, one for the steel forging and another for the outer sleeve. Be sure 
the correct die is in place for the outer sleeve.
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Using the 100 ton (90.8 metric ton) press, compress the larger outer aluminum sleeve 
over the steel forging only on the areas marked. Overlap each bite by  
0.5 inches (10 millimeters). Make sure the die halves come together and the pump 
pressure reaches 10,000 psi. Do not press the area over the compressed steel forging, as 
marked on the aluminum body. Do Not “let off” the tension on the conductor until the 
entire dead end body is completely compressed.

Be sure the dead end assembly is secured to the rigging so the dead end is not 
dropped. This would put stress on the ACCR.

Completing the installation 

The dead end can now be connected to the insulator string, and the  
appropriate jumper connectors can now be installed. Brush the terminal pads of 
the dead end and the connector with a steel brush and use AFL’s Alnox® Electrical 
Joint Compound (EJC), or other 3M approved compound, between them for a good 
electrical connection.

2. PLP THERMOLIGN™ dead ends
The THERMOLIGN preformed wire dead end designed 
for ACCR is constructed of 2 layers – a rod layer for 
reinforcement and a dead end component layer for connecting 
to the insulator string.

a. Preparing the conductor 

After establishing the conductor’s final sag tension, 
measure to determine where on the conductor the dead 
end assembly will connect to the insulator string. From 
that point measure where the center of the dead end will be 
located and mark that on the conductor.

Locate the markings in the center of each layer of the 
dead end. 

Matching the markings on the conductor with the markings on the first layer, the 
reinforcement layer, determines where it will be placed on the conductor.

b. Installing the dead end 

Wrap the first layer of reinforcement rods around the conductor, beginning in the center and 
working toward each end. Snap the ends down. Repeat with the remaining reinforcement rods. 

The dead end components are comprised of 2 types of formed rods, aluminum clad 
steel and aluminum alloy. A thimble clevis and extension link are used to attach the 
preformed wire dead end components to the insulator string. Insert each type of rod into 

PLP Thermolign® Dead End
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the thimble clevis. The photos show the location of each type of rod in the  
thimble clevis.

Lining up the center marks on the dead end components with the ones on the 
reinforcement layer, wrap each set of rods beginning at the cross over mark near 
the thimble clevis, snapping the ends down.

Completing the installation

Once the dead end is installed and connected to the insulator string, the chain 
hoist and conductor grip can be removed. 

There should now be a conductor “tail” created when the conductor passed 
through the dead end. This “tail” will not be under any tension and can be cut to 
any length. 

The “tail” is used as a connector or jumper to the existing line. The following 
images show multiple ways to connect the jumper.

These Images are the Front and Side of the Same Thimble Clevis Showing Where the 2 Rods are Connected

Aluminum-clad steel preformed component has an 
ORANGE tag on it and it is also “shiny” in appearance.

This is a “working hole”, used for chain hoists, 
straps, etc. for tensioning the conductor. Do not 
use for the preformed rods.

Aluminum alloy preformed component

Front Groove Back Groove
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E. Full Tension Splices
1. Compression Splices
Only compression splices specifically designed for ACCR should be used.  
These splices grip both the outside aluminum strands and the composite core wires 
separately. A two-step compression process is used, similar to the process for compression 
dead ends. 

The compression splice consists of a large outer aluminum barrel, one steel forging and two 
smaller aluminum inserts inside of the steel forging.

The minimum distance from a splice to a dead end or suspension tower should be 50 feet 
(15 meters). 

Connecting the Jumper Tail When Using a PLP Dead End

Jumper Terminal

Uncut Conductor

Jumper Connector

PG Clamp

Aluminum Inserts and Steel Forging for  
Compression Splice

Aluminum Insert Placed Inside Forging Prior to  
Compression
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a. Preparing the conductor

Use a chain hoist and 2 conductor grips to bring the 2 ends of the conductor 
together and hold them. See Section 2H for information on the selection and use of 
appropriate conductor grips.

To allow enough space so that the grips do not interfere with the installation of the 
splice, space the ends of the grips about 20 feet (7 meters) apart.

Next, measure the bore depth by inserting a clean object or length of conductor 
core into the steel forging until it bottoms out. Measure the length inserted into the 
forging.

Add 1.50 inches (40 millimeters) to this measurement. Measure this length and 
mark on each of the conductor ends to be spliced. 

Use a cable strand-trimming device, also known as a cable circumciser, to cut 
through the outer layers of aluminum along the mark on each conductor end. Do 
NOT nick the composite core wires while trimming the aluminum layers.

Remove the cut outer wires.

Place the large outer aluminum sleeve of the splice over the conductor, but do not 
press.

Aluminum tape

Aluminum tape is wrapped around the ACCR core wires. Normally, this tape is 
NOT removed from the core wires before pressing. 

However, when the splice comes with slotted aluminum forging inserts, then 
the tape IS removed.

See the section on Aluminum Inserts for more information.

Aluminum inserts

Two small aluminum inserts are located inside the steel forging. These inserts 
enable a strong bond between the ACCR core wires and the steel sleeve of the 
forging. 

In most cases, the inserts are non-slotted (smooth). In this case, the aluminum 
tape is left on the core. The core is inserted into the aluminum insert/steel 
forging.

However, on some conductor sizes, the aluminum insert for the dead end forging 
will have slots or grooves. 
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This allows for greater gripping force on some core sizes. If the aluminum insert sleeve 
has any slots or grooves along its length, then ALL of the tape must be removed from 
the length of core that will be inserted into this sleeve.

b. Compressing the steel forging

Note that there are 2 different sized dies needed to complete the installation of the splice, 
one for the steel forging and another for the larger aluminum outer sleeve. Be sure the 
correct die is in place for the inner steel tube. 

The steel tube with the inserts is placed over the ends of the exposed core wires.

Keep the core tight inside the forging and make certain that the aluminum inserts are 
pushed into the steel forging so they are flush with the edge of the forging on each side 
prior to making the first compression on the forging.

Compress the forging starting the first press over the center of the forging with the 100 ton 
(90.8 metric ton) press. Press the entire forging overlapping each die bite by 0.5 inches 
(10 millimeters) starting from the first press on the center of the forging working out to 
each end. Make sure the die halves come together and the pump reaches 10,000 psi.

c. Compressing the outer sleeve

It is mandatory that the conductor is scrubbed with a wire brush to remove oxides from 
the surface. 

Non-slotted Aluminum 
Insert (Leave all tape  
on core wires)

Slotted Aluminum Insert 
(Remove 100% of the 
exposed core wire tape)

For Slotted Insert Only, All of the Tape is Removed from the Exposed Core Wires
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Place HiTemp® AFL Filler Compound (AFCHT™) on to the aluminum strands 
prior to brushing the conductor. This will allow the compound to fill in the scratch 
marks on the aluminum wires as it is being brushed.

Slide the outer aluminum sleeve over the compressed forging, making sure it is 
centered over the steel forging.

On some ACCR sizes, the splice also includes an aluminum filler sleeve that must 
be fitted inside the outer aluminum sleeve. Push the filler sleeve into the outer 
sleeve until it is recessed inside of it. 

Fill with AFL HiTemp® AFL Filler Compound (AFCHT™) through the grease 
port.

Plug grease port with the provided plug or “pill”. 

Apply a 3M approved solid bar soap as a lubricant on the outer aluminum sleeve 
on the areas that will be pressed. Do not use any other type of lubricant.

Note that there are 2 different sized dies needed to complete the installation of the 
splice, one for the steel forging and another for the larger outer sleeve. Be sure the 
correct die is in place for the larger outer aluminum sleeve.

Compress the outer aluminum sleeve over the steel forging with the 100 ton (90.8 
metric ton) press only on the areas marked on the larger outer aluminum 
sleeve. Make sure the die halves come together and the pump reaches 10,000 psi. 
Do not “let off” the tension on the conductor until the entire body is completely 
compressed.

2. PLP THERMOLIGN™ Splices
The THERMOLIGN preformed wire splices designed for ACCR are constructed of 
2 layers – a rod layer for reinforcement and an outer aluminum layer for conductivity.

Filler Sleeve Inside the Outer Sleeve

ACCR

Filler Sleeve

Outer Aluminum Body
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a. Preparing the conductor

Use a chain hoist and 2 approved conductor grips to bring the 2 ends of the conductor 
together and hold them. See Section 2H for information on the selection and use of 
appropriate conductor grips.

To allow enough space so that the grips do not interfere with the installation of the splice, 
space the ends of the grips about 20 feet (7 meters) apart. The minimum distance from 
the splice to a tower should be 50 feet (15 meters).

b. Installing the splice

It is mandatory that the conductor is scrubbed with a wire brush to remove oxides from 
the surface and AFL’s Alnox® Electrical Joint Compound (EJC), or other 3M approved 
compound, is brushed onto the ACCR as well.

Wrap each set of reinforcement layer rods on the conductor, making sure the center 
markings on the rods are at the point where the two conductor  
ends meet.

Wrap each section of the outer layer of rods over the reinforcement rods matching the 
center marks of both layers. 

F. Conductor Jumpers/Electrical Connectors
1. Compression Type Jumper Connectors
3M approved jumper connectors can be compressed directly 
over the outside aluminum layer of ACCR. Be certain to 
use the correct sized die and a 100 ton press to compress the 
jumper connector. The proper die size to use is stamped on the 
outer aluminum body of the connector.

It is mandatory that the conductor is scrubbed with a wire 
brush to remove oxides from the surface. 

PLP Thermolign® Helical-rod Full-tension Splice

AFL Terminal Connector
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Place HiTemp® AFL Filler Compound (AFCHT™) on to the aluminum strands 
prior to brushing the conductor. This will allow the compound to fill in the scratch 
marks on the aluminum wires as it is being brushed.

Apply a 3M approved solid bar soap as a lubricant 
on the outer aluminum sleeve on the areas that will be 
pressed. Do not use any other type of lubricant.

AFL’s Alnox® Electrical Joint Compound (EJC), 
or other 3M approved compound, should be brushed 
on the terminal pad and the dead end pad for a good 
electrical connection.

2. T-Tap Connectors
3M approved t-tap compression and bolted 
connectors can be installed directly over the outside 
aluminum layer of ACCR. 

Bolt diameter (inches) Torque lbft (N.m)

7/16 20 (27)

1/2 25 (34)

5/8 40 (54)

3/4 60 (81)

Compression t-taps must be approved for use on ACCR conductors.  Be certain to 
use the correct sized die and a 100 ton press to compress the jumper connector.  
The die size is stamped on the outer aluminum body of the connector.

It is mandatory that the conductor is scrubbed with a wire brush to remove oxides 
from the surface. 

Place HiTemp® AFL Filler Compound (AFCHT™) on to the aluminum strands 
prior to brushing the conductor. This will allow the compound to fill in the scratch 
marks on the aluminum wires as it is being brushed.

Apply a 3M approved solid bar soap as a lubricant on the outer aluminum sleeve 
on the areas that will be pressed. Do not use any other type of lubrication.

Scrubbing the terminal pad of the t-tap with a wire brush and using AFL’s Alnox® 
Electrical Joint Compound (ECJ), or other 3M approved compound, is required for 
a good electrical connection between the terminal pad and the connecting accessory.

Compression T-tap

Bolted T-tap Connector
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3. Jumper Support Insulator
When a jumper support insulator is needed, a PLP Line 
Guard must be installed to support the ACCR conductor. 
The Line Guard dissipates heat away from the insulator 
string and gives the conductor more rigidity so the 
connector does not harm the composite core. 

The Line Guard is installed over the conductor.

The connector, or “shoe”, is then installed over the Line 
Guard. Note that the connector shoe size will have to be 
larger to go over the outside of the Line Guard and the conductor.  
The “shoe” is not supplied by 3M Co. 

The shoe is then connected to the insulator string.

G. Suspension Assemblies
Preformed Line Products THERMOLIGN™ suspensions are the required assemblies for 
use on ACCR. The suspension assembly is a 2-layer, helical-rod assembly consisting of an 
inner reinforcement rod layer, a neoprene elastomeric insert, and an outer rod layer. 

For line angles of 30 degrees or greater, a double suspension is required.  Consult 3M to 
identify the suspension assembly required for your specific installation.

Clipping is done after the conductor is sagged and the dead ends are installed and 
connected. 3M follows the IEEE 524 Guide to the Installation of Overhead Transmission 
Line Conductors on the allowed time between when the conductor is brought to final sag and 
when suspensions are to be installed. (Section 10.7) This time is 72 hours after the ACCR is 
brought to final sag, and the dead ends are installed on a given pull section.

Jumper Support Insulator

PLP Thermolign® Helical-rod  
Suspension Assembly
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The inner layer of the suspension is installed before removing the stringing blocks 
to provide more rigidity to protect the conductor from damage from a picking hook 
or picking strap used in the final steps.

While the conductor is still in the stringing blocks and the insulator strings are 
plumb, mark the point on the conductor where the center of the assembly will be 
located. This will be the starting point to install the first layer of rods.

Wrap the inner reinforcement layer of rods around the conductor, lining up the 
center markings on the rods with the center mark on the conductor.

Remove the conductor from the stringing block using an approved picking 
strap or picking hook and a chain hoist. Position the picking strap to provide 
appropriate clearance for installing the neoprene insert and the outer rods.

Suspension Assembly: Removal of Stringing Block

Suspension Assembly: Inner Rods Installed Through Stringing Blocks
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Place the neoprene insert over the inner rods, lining up the center of the insert with the 
center marks of the inner rods. The two halves of the neoprene insert may be taped together 
to hold it in place.

Wrap the outer layer of rods around the neoprene insert and the picking strap, matching 
the center marks on the rods with the center of the insert.

The aluminum housing and the aluminum housing strap are placed over the outer rods, 
and the suspension is brought up to the insulator string.

Attach the suspension to the insulator string using the hardware provided with the 
aluminum housing.

Remove the chain hoist and the picking strap. Pull the picking strap out through the 
open slots in the outer rods created when they were installed.

The photo shows a completed and installed suspension assembly for a 795 kcmil ACCR 
conductor.

Suspension Assembly: Second Layer of Rods

Completed Suspension Assembly
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H. Vibration Dampers
Stockbridge type vibration dampers approved by 
3M must be used with ACCR conductors to prevent 
conductor damage due to Aeolian vibration. They are 
installed on the ACCR using Protector Rods or over the 
rods of the PLP suspension assemblies. Dampers are 
not to be installed directly on the conductor; they must 
be on rods. PLP dampers utilize a breakaway torque 
bolt to insure the proper installation torque. 

PLP VORTX™ damper analysis reports are used to  
determine damper size, quantity and placement location 
for each ACCR project.

NOTE: Dampers must be installed on the ACCR within 
72 hours after the conductor is tensioned to sag and dead  
ends are installed.

I. Spacers/Spacer–Dampers
Use only spacers qualified for use on ACCR conductors in a bundled configuration.  
Tri-bundled spacers and spacer-dampers are also available.

The two halves of the spacer are connected together using a single breakaway bolt to 
ensure they are tightened to the correct torque.

Then a single layer of protector rods is installed over the conductor, centered over 
each side of the spacer connection points.

The photo shows a completed spacer assembly.

PLP Vibration Dampers

Connecting the Spacer Using  
Break-away Bolt

Protector Rods Applied Over Spacer  
Connection Point

Completed PLP Spacer Assembly
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4. ACCR Maintenance and Repair
Note – use only hardware qualified for use with 3M ACCR. 

All maintenance and repair of ACCR should follow the requirements for safe handling and 
installation of hardware in this guide.

A. Table of Repair Hardware

Supplier Repair Product Max % of Broken 
Aluminum Strands

Example: Max. Number of 
Broken Aluminum Strands 

for 300 ACCR

Max. Number of Broken 
Core Strands

PLP Line Guard 11% 3 0

PLP Repair Rods 22% 5 0

PLP Full-Tension ACCR Splice
*See section 3D2

> 22% 26 1 or More

AFL Compression Repair Sleeve  
for ACCR

33% 8 0

AFL Compression Full-Tension  
ACCR Joint
*See section 3D1

> 33% 26 1 or More

B. Hot Line/Hot Stick Work
Case studies have shown that, while the ACCR conductor is running at high loads, the  
actual surface temperature of the conductor is 15 to 20 degrees above ambient 
temperature.  Therefore, the surface temperature of the conductor remains well under 
the heat rating of hot sticks even during high load conditions. Actual surface temperature is 
affected by a number of factors, including ambient temperature, wind speed, conductor size, 
line loading, etc.

However, before beginning work with a hot stick, 3M recommends that the surface 
temperature of ACCR under load be verified with a non-contact (IR) thermometer. That 
reading should then be compared to the manufacturer’s recommended temperature limit for 
the hot stick.

C. General ACCR Maintenance Information
Important – only accessories qualified for use with 3M ACCR and approved  
by 3M should be installed on the ACCR conductor. In no case shall an accessory 
designed for ACSR, ACSS or another conductor type be used on the ACCR conductor.

3M recommends that all spare accessories used for ACCR be kept in a separate location and 
be well labeled.



Installation Guidelines and Maintenance Need help? Click here 29

A typical list of spare or maintenance accessories includes:

AFL HiTemp® Series Accessories for 3M ACCR
• Full tension compression splices

• Full tension compression dead ends

• Compression terminals

• HiTemp® AFL Filler Compound (AFCHT™)

• Alnox® Electrical Joint Compound (EJC)

•  Compression dies (both steel and aluminum sizes) sized appropriately for 
compression hardware

Preformed Line Products (PLP)
• Tensioning grips (TG grips used as conductor grips)

• Thimble clevis (for TG Grips)

• Repair rods

• THERMOLIGN™ full tension performed splices

• THERMOLIGN™ full tension preformed dead ends

• THERMOLIGN™ suspension (trunion type) assemblies

Installation Tools and Equipment
• 3M approved bullwheel tensioner

• Sherman and Reilly roller arrays

• 28 inch minimum (71 cm) sheaves for suspension towers

• 100 ton press (90.8 metric tons)

• 10,000 psi (70,000 kPa; 700 bar) hydraulic pump system

• Load approved picking strap for suspension installation

• Steel wire conductor brush

• Heavy duty friction tape (such as 3M #1755) for sock splices
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5. 3M On-Site Support
The 3M installation representatives are only present for providing on-site training for the 
installation of the ACCR conductor and associated accessories. The typical duration for 
training and associated technical support is 2-5 days.

The utility and/or installation contractor are responsible for, among other things,  
the following:

• supervising the installation and the crews;

• procuring, maintaining and operating equipment including bullwheel, puller, hoist, reel 
stand, bucket truck, sock splices, swivels, etc.;

• following all applicable safety procedures; 

• obtaining applicable permitting, outages, etc.;

• procuring all the installation equipment necessary that is not included in the bill of 
materials provided by 3M;

• establishing pulling sites that follow 3M recommendations on maximum angles  
and tensions;

• stringing the conductor and installing all the accessories according to installation 
instructions;

• providing the appropriate sag table and measuring sag;

• performing on-site inspection and final inspection.

Todd Staffaroni
3M High Capacity Conductors Technical Service
email: tnstaffaroni@mmm.com
phone: 651.733.4575

Contact:

Visit us at www.3M.com/ACCR
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Round Wire Configurations

Partridge_ACCR ACCR_267-T16 257 T16 0.630 26 7 0.100 0.077 10,500 0.292 0.3388 1/3 tube 1 tube

Ostrich_ACCR ACCR_300-T16 297 T16 0.677 26 7 0.107 0.083 12,100 0.337 0.2939 1/3 tube 1 tube

Linnet_ACCR ACCR_336-T16 340 T16 0.724 26 7 0.114 0.089 13,900 0.385 0.2568 1/3 tube 1 tube

Lark_ACCR ACCR_397-T23 400 T23 0.809 30 7 0.116 0.116 20,400 0.487 0.2123 2/3 tube 1 tube

ACCR_427-T13 427 T13 0.800 24 7 0.133 0.089 15,300 0.467 0.2073 2/3 tube 1 tube

Hawk_ACCR ACCR_477-T16 470 T16 0.852 26 7 0.134 0.105 19,200 0.533 0.1855 2/3 tube 1 tube

Flicker_ACCR ACCR_477-T13 480 T13 0.849 24 7 0.141 0.094 17,200 0.526 0.1842 2/3 tube 1 tube

ACCR_558-T73 558 T73 1.134 55 37

0.099 
(inner)
0.102 
(outer)

0.105 64400 0.999 0.1272 2/3 tube 1 tube

Dove_ACCR ACCR_557-T16 573 T16 0.941 26 7 0.149 0.116 23,100 0.650 0.1522 2/3 tube 1 tube

Eagle_ACCR ACCR_557-T23 575 T23 0.970 30 19 0.139 0.083 28,300 0.697 0.1479 2/3 tube 1-1/4 tubes

Peacock_ACCR ACCR_605-T13 591 T13 0.941 24 7 0.157 0.105 21,000 0.647 0.1497 2/3 tube 1 tube

Goldfinch_ACCR ACCR_636-T10 634 T10 0.962 22 7 0.170 0.094 19,600 0.670 0.1414 2/3 tube 1-1/4 tubes

Grosbeak_ACCR ACCR_636-T16 656 T16 1.006 26 19 0.159 0.074 25,600 0.740 0.1333 2/3 tube 1 tube

ACCR_680-T19 680 T19 1.039 28 19 0.156 0.083 29,800 0.795 0.1270 2/3 tube 1-1/4 tubes

Stilt_ACCR ACCR_715-T13 720 T13 1.040 24 7 0.173 0.116 25,500 0.788 0.1228 2/3 tube 1 tube

Puffin_ACCR ACCR_795-T10 780 T10 1.067 22 7 0.188 0.105 23,800 0.825 0.1149 2/3 tube 1 tube

ACCR_788-T26 788 T26 1.151 32 19 0.157 0.105 42,500 0.988 0.1068 1-1/2 tubes 1-1/2 tubes

Condor_ACCR ACCR_795-T13 824 T13 1.112 24 19 0.185 0.074 28,100 0.898 0.1075 1 tube 1-1/2 tubes

Drake_ACCR ACCR_795-T16 824 T16 1.128 26 19 0.178 0.083 32,200 0.930 0.1060  1 tube 1-1/2 tubes

Cardinal_ACCR ACCR_967-T13 967 T13 1.205 54 19 0.134 0.080 33,200 1.059 0.0920 1 tube 1-1/4 tubes

Curlew_ACCR ACCR_1033-T13 1036 T13 1.247 54 19 0.139 0.083 35,600 1.134 0.0859 1 tube 1-1/2 tubes

Bittern_ACCR ACCR_1272-T11 1238 T11 1.350 51 19 0.156 0.083 38,500 1.325 0.0725 1-1/3 tubes 2 tubes

Lapwing_ACCR ACCR_1590-T11 1594 T11 1.532 51 19 0.177 0.094 49,500 1.706 0.0563 1 tube 1-1/3 tubes

Trapezoidal Wire Configurations

WabashTW_ACCR ACCR-TW_763-T17 763 T17 0.990 20 19 N/A 0.083 31,200 0.870 0.1135 1 tube 1-1/2 tubes

CondorTW_ACCR ACCR-TW_795-T13 795 T13 0.992 20 19 N/A 0.074 27,900 0.869 0.1108 1 tube 1-1/2 tubes

CurlewTW_ACCR ACCR-TW_1033-T13 1033 T13 1.132 20 19 N/A 0.083 35,600 1.123 0.0854 1 tube 1-1/2 tubes

ACCR-TW_1033-T28 1033 T28 1.220 24 37 N/A 0.089 56,700 1.310 0.0802 1 tube 1-1/2 tubes

ACCR-TW_1033-T23 1033 T23 1.188 24 19 N/A 0.111 50,100 1.243 0.0820 1 tube 1-1/2 tubes

HudsonTW_ACCR ACCR-TW_1158-T13 1158 T13 1.199 24 19 N/A 0.089 40,300 1.263 0.0761 1 tube 1 tube

PecosTW_ACCR ACCR-TW_1622-T13 1622 T13 1.411 38 19 N/A 0.105 55,500 1.774 0.0547 1 tube 1-1/2 tubes

6. ACCR Table of Conductor Specifications
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7. Disclaimer and Limitations of Liability
All statements, technical information and recommendations contained in this 
document are based on information believed to be reliable, but the accuracy or 
completeness of such information is not guaranteed. Many factors beyond 3M’s 
control and uniquely within the user’s knowledge and control can affect the use 
and performance of a product in a particular situation. Given the variety of factors 
that can affect the use and performance of a product, the user is solely responsible 
for evaluating whether a product is fit for a particular purpose and/or suitable for 
the user’s intended application. User assumes all risks and liability associated with 
such use of a product. 3M makes no warranty, whether express or implied, with 
respect to the products or this document, including but not limited to any 
implied warranty of merchantability or fitness for a particular purpose, or any 
warranty arising out of a course of dealing or usage of trade.

EXCEPT TO THE EXTENT PROHIBITED BY APPLICABLE LAW, 3M WILL 
NOT BE LIABLE FOR ANY DIRECT, SPECIAL, INCIDENTAL, INDIRECT 
OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 
PROFIT LOSSES) IN ANY WAY RELATED TO THIS DOCUMENT OR A 
PRODUCT REGARDLESS OF THE LIABILITY THEORY ASSERTED.



June 19, 2014
© 3M 2014. All rights reserved.

Visit us at www.3M.com/ACCR


