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Subcommittees of ASC C119

e Testing Methods and Directives Subcommittee

— Work has begun on creating a common test requirements
guide document for all C119 standards similar to IEC
methodology.

e C119.1-2006 Subcommittee On Sealed, Insulated
Underground Connector Systems

— The target for a revised standard to be published is 2011.

e (C119.4-2004 Subcommittee On Connector Systems
For Use Between Aluminum-to Aluminum or
Aluminum-to-Copper Conductors

— The target is for a Revised Standard to be published in 2010.

— A 1lyr Extension is being balloted to allow time to resolve issues
on the proposed addition of a fault duty test annex.




Subcommittees of ASC C119

e C119.5-2009 Subcommittee On Insulation Piercing
Connectors

— New Standard Published!

e (C119.6-2006 Subcommittee On Non-sealed Multi-
port Connectors

— The target for a revised standard to be published is 2011.

o C119.7-XXXX Subcommittee on High Operating
Temperature Connector Systems

— New Standard

— Joint EPRI - ANSI C119 Project for Round Robin
Testing of Hi-Temperature Connector Systems
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Evaluation of High Temperature Conductor
and Connector Systems

* Provide a tool to the designers in evaluating the
reliability of various types of conductor-
connector systems

 Enable designers to select the right conductor-
connector system for their applications

* Provide information to the industry to improve on
connector designs
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Project Objectives

The objectives of this project are to provide the
power industry with:

A tool to evaluate performance of high-
temperature connectors

A guide to operate an overhead line reliably
within given limits

A methodology to improve on connector designs
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Project Summary

The project consists of three major tasks.

Develop a model for prediction of expected life
of connectors

Conduct thermal-cycling tests to validate the
model

Perform high-temperature tests for qualification
of high-temperature connectors

< IEEE



Deliverables

e Results from the research will generate new
knowledge on the performance of ACSS, ACCR
and ACCC high temperature conductor-
connector systems. The deliverables will be:

A model to enable a utility to predict the service
life of these systems

« Atest protocol for high-temperature connectors
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Who Should Join

e Transmission utilities that are or contemplating
operating overhead lines at high temperatures
using high-temperature low-sag conductors

* Price of Project

The cost of participation is $100,000.
EPRI Members can use co-funding
$50,000 member & $50,000 EPRI match
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Contact Information

e Technical Contact

John Chan, EPRI Program Manager at
650.855.2452 (jchan@epri.com).

e For more information, contact the EPRI
Customer Assistance Center at 800.313.3774
(askepri@epri.com).

 Douglas Harms, Chairman ANSI C119
713-207-6507

douglas.harms@-centerpointenergy.com
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Evaluation of High Temperature Conductor and
Connector Systems

Relable connections 3ssure the wisgrlly of an overhead Wine

To meximize the transmission capecity of anoverhaad
linz, existing and future transmission condudiors will nead
to operate athighertemperatures. Recently, high-
tempearature connedors have been developed tomest
these nesds. These connectors heve been designed for
aluminum conductor steel reinforced (ACSH), sluminum
conductorstesl supported (ACS5) and high-temparsturs
low-sag conductors thatoperstawell ahove 100°C and
often bayond 150°C. These connectors were designed i
have a larger connecior size and longer connaction, to
counterthe effects of high-temperature on the connedior
components. They were not tested vigorously to the
extreme conditions thatare encounteredin the field and
they were not developed based on proven models. Long
tarmn tests on treditional compression fittings athigh-
temparatures have revealed thetfitings will losa their
compressive strength over time fromthemal cycling.
Compression fittings heve a defined Iife expedancy dus
to the aging ofthe material of the components. In
additional to the material, the design of s fitting also plys
& majorrole in detemining its longevity.

Detsiled informstion onthe performance of these
connectons can have a signficentimpact onapphying
ACSS andotharconductors in the power system to take

+ Provideatooltothe designersin evaluating
the reliability of various types of conductor-
connector systems

« Enabledesignersto selecttheright
conductor-connector system fortheir
applications

+ Provideinformationto the industry to improve
an connector designs

advantege of the larger potentisl power flowcapaciy of
these conduciors.

EPRI is pursuing research to develop s tool thatwill
evaluate the parformance ofhigh tempersturs
conneciors.

Value

The researchcan help raiss the confidance of a utilityin
the application of the new condudior technology and
operating overhasd lines st high temperatures using high-
temperature connedors.

Substantial savings canbe schieved by avoiding
comprassion fitting failures that may cause an
overhead line drop. Compression fiting failures can
occurif the compression fitting is overstressedorifa
comprassion fitting is not selected propery. Aline drop
gauld.easiy cost 5100,000 ormore in repairs and
restorstion. In addition, there could be a potential
revanua loss of 530,000 perhour, calculsiedusing s
230 kV line that cames1,000 ampere of current and
assuming a conservative energy cost of 575 per MN-
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Project Objectives
The objectives of this projectare to provide the power
industry with:

* Atoolto evalusie performance of high-Empersture
conneciors

¢ Aguide to operaie anowrhesd line reliabhy within
given limits

+ A methodologyto improveon conneciordesigns

Project Summary
The projectconsists ofthres majortasks.
1. Dewvelop a model for prediction of expacied e of

conneciors

2. Conductthemslcyclingtests tovalidate the
model

3. Perform high-tempearsature t2st= for qualification
of high-tempersture connectors

The first two tasks will initislly focus on the ACSS ultrs-
high strength conductor-connector system.

Prediction of expected lfe of connedtors willinvohe:
1 Thamo-mechanical evalustion and physical
characterzation of aluminumalloysusad forthe

fabrication of ACSS conducior-connacior systam.
*  Themakmechanical testing for full annesled
1350 alurinum conductor
+ Sizelcorewie tharmakmechsnical testing, and
the s==ocisted aging parameter study
¢ Thermalmachanical t2siing for stesl core sleave
matenal
2 Development of a themalcyele agingmodel and,
incorporating models into computstionsl tools for
parametnic studies, predictions of remaining life and
anslysis of strucural tasts.
¢ Develop finite element models to simulate stes|
core slkeeve crimpad forming mechanism
+ Develop finit element models to simulate 1350-
O conductor and aluminum sleeve crimped
forming mechanism.
¢ Devslop finite element models to simulate the
compressiveresidual stressdegradstiondus to
themal cycle and guench effactE within the
ACSES conductor-connector system.

invohe hightempersture, themasl cyeling and quenching.

High-tempersture qualification tests willinvohe:
Conducting “round robin” tests for high-temperature
connectors tofinalize and validstz a standardized tast
protocol which can beused for ANSIC119.7 standard.

Deliverables
Results from the ressarch will generate new knowledge
on the performance of ACSS conductor-connecior and
other high-tempersture connector systems. The
deliversbles will be:

* Amodelto enable s utility to predict the senvice

lifz of thesze systems
# Atestprotocol for high-tempersturs conneciors

Price of Project

The cost of participstion is 5100,000. 1tis anticpaied that
there will be & minimum of 10 paricipants. The scopeof
waork will be adjusted according to the totel number of
participants. Tailored collsborstion funding can be

spplied tothis project.

Project Status and Schedule

Itis anticipated that the projedt will commencein late
2008 orearly 2009. The projectis anticipaed tobe
completadin 24 months.

Who Should Join

Transmission uwtiitiesthat are or contemplating of
operating owerhesd lines at hightemperatures, or
considening ofusing high-termpersturs low-sag
conductors

Contact Information
Formore information, contadt the EPRI Customer
Assistance Centerat 800.313.3774 (askepn@epn.com).

Technical Contact
John Chan, EPRIProgramManager st 6508552452
chan(@epri.com].
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Next ANSI C119 Meetings

« Fall 2009:
Date: Tues through Thurs, October 20 - 22, 2009

Location: Tempe Mission Palms Hotel and Conf Center

60 E 5th St
Tempe, AZ 85281

e Spring 2010:
Date: Week of March 8, 2010
Location: Charleston, SC

* Fall 2010:
Date: Week of September 20, 2010.
Location: Las Vegas, NV
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Contact Information

e Craig Ponis the IEEE TP&C Committee Liaison Representative to
ANSI C119.4, C119.7 Subcommittees and ANSI C119 Committee

craig.pon@Kkinectrics.com

e NEMA — C119 Secretariat

Developer Name: National Electrical Manufacturers Association
Acronym: NEMA (ASC C119)
Committee Title: Connectors for Electric Utility Application
Secretariat: National Electrical Manufacturers Association
Contact: Vince Baclawski
Title: Technical Director, Codes & Standards
Address: 1300 North 17th Street, Suite 1847
Rosslyn, VA 22209
Phone: (703) 841-3236
Fax: (703) 841-3336
E-Mail: vin_baclawski@nema.org
WWW URL: http: www.nema.org

 Douglas Harms — Chairman ANSIS C119 Committee
douglas.harms@centerpointenergy.com @lEEE
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