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OBJECTIVE 
 
3M contracted with Kinectrics under PO # 1600000 to conduct a high temperature sustained 
load test on a full tension, compression deadend clamp manufactured by ACA Conductor 
Accessories (formerly Alcoa-Fujikura Ltd).  The objective of the test was to verify the high 
temperature sustained load carrying capability of the compression deadend clamp on a 774-
kcmil 3MTM Composite Conductor.  The ACA catalog number of the deadend is B9178-L 
(special design for 3M Composite Conductor).  The rated breaking strength (RBS) of the 
conductor is 32,210 kgf (71,010 lbf).  The specifications for the conductor are shown in 
Appendix A and an engineering drawing of the deadend is shown in Appendix B.  3M owns all 
data and copyright to this information. 
 
 
There is no ANSI requirement for high temperature sustained load testing.  However, a sample 
was subjected to a test designed to demonstrate sustained load performance of the connector 
system at extreme high temperature.  AC current was used to raise the conductor temperature 
to 240˚C for the duration of the 168 hour test.  Tension for the high temperature sample was 



 

15% RBS.  Lower tension was used for the high temperature test to simulate the expected field 
tensions, where 15% RBS is considered an upper limit for tension at extreme conductor 
temperatures. 
 
TEST SAMPLE 
 
A compression deadend clamp was installed on one end of the conductor sample. This was 
done by ACA Conductor Accessories at their facilities and then shipped to Kinectrics.  The 
other end of the sample was terminated with an epoxy-resin clamp by Kinectrics.  
 
TEST SET-UP 
 
The sample was installed in a hydraulically-activated horizontal test machine.  The length of 
exposed conductor between the inboard face of the epoxy-resin clamp and the edge of the ACA 
Conductor Accessories compression deadend was about 12.6 m (41 ft).   
 
The temperature in the sample was increased by circulating an AC current supplied by a current 
transformer through the sample.  Three(3) thermocouples measured the temperature of the 
conductor.  The current was cycled on and off to maintain the temperature of the highest 
reading thermocouple at the desired target of 240°C.  The set-up is shown in Figure 1. 
 
INTRUMENTATION 
 
The load cell (#17356-0) in the test machine (MTS 3156/MTS 493.01DC) that measured the 
the tension was last calibrated in May 2005 and is due for calibration in May 2006.  The data 
logger (#CA1C1A) that recorded the load cell measurements was last calibrated in January 
2005 and is due for calibration in January 2006.  The load measuring system has an accuracy 
of ± 2%.   
 
TEST PROCEDURE 
 
A test machine having a load accuracy of ± 2% was used for this test.  The tension in the 
sample was increased to 10,652 lbf or 15% of the rated tensile strength (71,010 lbf) of the 774-
kcmil conductor.  The tension was maintained at this level for 168 hours.  The temperature of 
the sample was maintained at approximately 240oC during the test.  On completion of the 
sustained load test the sample was cooled and unloaded, and then the tension in the sample 
was increased at a rate of 14,202 lbf/minute (6,442 kgf/min) until failure.   
 
TEST RESULT 
 
The conductor temperature and tension are plotted vs. time in Figure 2.  The temperature 
plotted was from the thermocouple pinched between the core and inner aluminum layer.  
The thermocouple at this location was the hottest of the three thermocouples on the 
conductor.  The sample failed at 70,252 lbf (31.866 kgf) or 98.9% of the rated tensile 
strength of the cable.  The conductor failed approximately 8.2 feet (2.5 m) from the ACA 
Conductor Accessories deadend.  The failure is shown in Figure 3.  The ACA Conductor 
Accessories deadend is shown in Figure 4. 
 
 



 

 
DISCUSSION 
 
The high temperature sustained load test is not required by ANSI C119.4, but was 
performed to demonstrate connector performance during extreme high temperature 
operation.  The sustained load sample exhibited a residual strength higher than the 95% 
RBS minimum used to qualify the residual strength of connectors under ANSI C119.4.  This 
suggests that the extreme load and temperature does not degrade the strength of the 
deadend connectors. 
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Figure 1   Set-up for Room Temperature Sustained Load Test of an ACA Conductor Accessories 
Dead-end connected to a 774-kcmil 3MTM Composite Conductor (Looking South) 
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Figure 2: Conductor Tension and Temperature vs. Time 
 



 

 

 
 

Figure 3   774-kcmil 3MTM Composite Conductor failure point after tensioning to failure. 
Conductor and Dead-end were stressed for 168 Hours while 

 under Sustained Load at 240°C (Looking South) 
 
 

 
 

Figure 4  ACA Conductor Accessories Dead-end connected to a 774-kcmil 3MTM 
Composite Conductor after Tension to Failure.   Conductor and Dead-end were 

stressed for 168 Hours while under Sustained Load at 240°C.  
 
 
 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Specifications for 774-kcmil 3MTM Composite Conductor



 

Specification for 774-kcmil 3MTM Composite Conductor 
Conductor Physical Properties

Designation ACCR_774-T53
Stranding 46/37
kcmils kcmil 774

Area Fraction Core % 34.52%
Weight  Core lb/ft 0.48

Diameter
    indiv Core in 0.105
    indiv Al in 0.130
    Core in 0.735
    Total Diameter in 1.254

Area
    Al in^2 0.6077
    Total Area in^2 0.9280

Weight lbs/linear ft 1.202

Breaking Strength
     Core lbs 57,885
     Aluminum lbs 13,125
     Complete Cable lbs 71,010

Modulus
     Core msi 32.9
     Aluminum msi 8.8
     Complete Cable msi 17.1

Thermal Elongation
     Core 10-6/Co 6.35
     Aluminum 10-6/Co 23.00
     Complete Cable 10-6/Co 11.96

Heat Capacity
     Core W-sec/ft-C 84
     Aluminum W-sec/ft-C 272

Conductor Electrical Properties
Resistance
     DC @ 20C ohms/mile 0.0970
     AC @ 25C ohms/mile 0.0993
     AC @ 50C ohms/mile 0.1091
     AC @ 75C ohms/mile 0.1190

Geometric Mean Radius ft 0.0366
Reactance (1 ft Spacing, 60hz)
     Inductive Xa ohms/mile 0.4013
     Capacitive X'a ohms/mile 0.0876   

 



 

 
 
 
 
 
 
 
 

APPENDIX B   
 

Drawing for ACA Conductor Accessories deadend, part number B9178-L, 
 for 774-kcmil 3MTM Composite Conductor  

(reproduced with permission from Conductor Accessories) 
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