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Working group members

Conductor Working Group

Background
The EEA Asset Management Group (AMG):

* Had concerns that Conductor Condition is poorly understood

* Conducted a survey in 2015 on conductor types, failure modes, replacement plans,
and conductor inspection / testing techniques employed

*  Would like to provide general guidance to industry

*  Working group established in 2017
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Working group — outputs

e Conductor condition technigues assessment

* ACSR Conductor Assessment Laboratory Scope
* Test standards

e Conductor sample requirements

Electricity Engineers'
Association

ceca




Conductor condition techniques assessment
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ACSR Conductor Assessment Laboratory Scope

Description
Visual assessment of conductor sample, include photos and notes of:
- Defects, e.g. broken strands, arcing damage, fretting, fatigue failures,
- Visible corrosion products
- Significant abrasion, wear, or fretting damage
- General condition
- Pay extra attention to the under-clamp or armour rod region of samples from clamp sites

Verification of the critical dimensions and stranding:
- Nominal Aluminium strand diameter (mm to 2d.p.)
- Nominal Steel strand diameter (mm to 2d.p.)

2 |- Total number of Aluminium strands (e.g. for Zebra ACSR, 54) N/A
Mandatory - Total number of Steel strands (e.g. for Zebra ACSR, 7)
Scope Items - Aluminium layers (e.g. for Zebra ACSR, three layers 12/18/24)

- Steel layers (e.g. for Zebra ACSR, two layers 1/6)
Residual electrical capacity, determined by either of the following methods:

3 | Strand resistivity (minimum of 25% sample of Aluminium strands), or AS 3607
- Strand mass loss (all strands, after careful chemical cleaning), or TBC
- microscopic visual 1t of remaining Aluminium section (all strands). TBC
4 Residual structural capacity, tensile test of strands - minimum of 25% sample of each AS 3607
Aluminium AND Steel strands
Residual material ductility, wrap test of Aluminium strands - minimum of 25% sample of
5 L AS 3607
Aluminium strands
6 [Report, in accordance with the "report layout" N/A
7  |Prediction of remaining life of conductor to Client provided replacement criteria N/A
AS2505.5:2
8 |Remaining material ductility, torsional ductility test of all Steel strands 002
9 |Corrosion products analysis (as required) N/A
Optional n . n ASTM D5664
G s 10 |Grease drop point analysis (as required) 02 (2009)
Microscopic assessment to characterise damage and evaluate metal loss including N/A
quantification of: N/A
- Remaining Aluminium area and loss
1 o AS/NZS
- Remaining Steel area and loss 4534
- Residual coating thickness
L - N AS/NZS
- Loss of galvanising or aluminium cladding 4534
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Test Standards

Test Type

Record of Geometric
Properties

ACSR

- AS 3607 — 1989 Conductors — Bare overhead,
aluminium and aluminium alloy — Steel reinforced

- AS 3822 - 2002 Test methods for bare overhead

SC/GZ or SC/AC
(Often applicable to ACSR steel cores)

- AS 1222.1- 1992 Steel conductors and Stays|

AAAC and AAC

- AS 1531 - 1991 Conductors — Bare

Copper

AS 1746- 1991 Conductors- Bare

— Bare overhead (Part 1:
- AS 1222.2- 1992 Steel conductors and Stays|

- Bare overhead (Part 2:
(SCIAC)

Steel reinforced
- AS 3822 - 2002 Test methods for bare
overhead conductors

SCIG2) - and alloy Hard-di
- AS 3607 - 1989 Conductors — Bare
clad ium and i alloy - |-

AS 3822 - 2002 Test methods for bare

copper

Resistivity test

- BS215-2:1970 1 for aluminium

and aluminium conductors, steel-reinforced for overhead
power transmission. Aluminium conductors, steel-
reinforced

- AS 3607 — 1989 Conductors — Bare overhead,
aluminium and aluminium alloy — Steel reinforced

- AS 15311991 Conductors — Bare

- AS 1746- 1991 Conductors- Bare
Hard-d

- and alloy
- AS 3607 — 1989 Conductors — Bare
overhead, aluminium and aluminium alloy —
Steel reinforced

copper

Ultimate tensile test

- AS 1391 - 2005 Metallic materials- Tensile testing at
ambient temperature
- BS215-2:1970 ion for aluminium

and aluminium conductors, steel-reinforced for overhead
power transmission. Aluminium conductors, steel-
reinforced

- AS 3607 — 1989 Conductors — Bare overhead,
i and aluminium alloy — Steel reinforced

- AS 1391 — 2005 Metallic materials- Tensile
testing at ambient temperature

- AS 1531 - 1991 Conductors — Bare
overhead — Aluminium and aluminium alloy
- AS 3607 — 1989 Conductors — Bare
overhead, aluminium and aluminium alloy —
Steel reinforced

AS 1746- 1991 Conductors- Bare

AS 1391 — 2005 Metallic materials- Tensile|
testing at ambient temperature

loverhead- Hard-drawn copper

Wrap test

- BS215-2:1970 1 for aluminium
and aluminium conductors, steel-reinforced for overhead
power transmission. Aluminium conductors, steel-
reinforced

- AS 3607 — 1989 Conductors — Bare overhead,
i and aluminium alloy — Steel reinforced

- AS 1531 - 1991 Conductors — Bare

- and alloy

AS 1746- 1991 Conductors- Bare
Hard-d

- AS 3607 — 1989 Conductors — Bare
overhead, aluminium and aluminium alloy —
Steel reinforced

copper

(optional)

Torsional Ductility test |

AS 2505.5 -2002 Metallic materials Method 5: Wire —
Simple torsion test

- ASTMA938-07 (Reapproved 2013) Standard Test
Method for Torsion Testing of Wire

- AS 3607 — 1989 Conductors — Bare
overhead, aluminium and aluminium alloy —
Steel reinforced

Coating thickness (as
required)

- AS/NZS 4534- 2006 Zinc and zinc/aluminium-alloy
coatings on steel wire

- AS 3607 — 1989 Conductors — Bare

- AS/NZS 4534- 2006 Zinc and zir
alloy coatings on steel wire

- AS 1222.1- 1992 Steel conductors and Stays|
— Bare overhead (Part 1: Galvanised SC/GZ)

- AS 1222.2- 1992 Steel conductors and Stays|
— Bare overhead (Part 2: Aluminium clad
(SCIAC)

and alloy —
Steel reinforced

Dropping point of
grease (as required)

- ASTMD 566 — 02 2009 Standard Test Method for
Dropping point of Lubricating Grease
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Conductor Guide content

Panel discussion

- What areas should be included in the guide?
. Asset data availability
. Bare and covered conductors
. Failure mechanisms/modes
. Service life experiences
. Condition assessment tools/techniques
. Laboratory assessment methods
. Conductor testing in the field

- What experience do you have that is worth including?
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