Practicalities when Applying

e | AS/NZS 4853: 2012 for
Tony Auditore .
PER— AC Low Freqguency Induction

Risk Assessment




e Standard’s title ... ‘Electrical hazards on

Practicalities when rnziallic Ereelines
Applying * ‘Sets down the minimum requirements for
[AS/NZS4853] for AC managing the safety of personnel working in
Low Frequency the vicinity of pipelines and equipment
installed on pipelines and specifically
Induction Risk addresses the requirements for the control
Assessment of electrical hazards on transmission and

distribution pipelines.
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Practicalities when

Applying
AS/NZS4853 for
[AC Low Frequency|

Induction Risk
Assessment

* Sources are current carrying conductors:

Overhead distribution or transmission lines

Power cables (under or above ground)
* A.C. Low Frequency coupling mechanisms:

Induction

Capacitive

Conductive
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Practicalities when

Applying
AS/NZS4853 for AC
Low Frequency

Induction

Risk Assessment

e AC caused corrosion of pipeline
* Equipment integrity:

— Monolithic Joint

— Flange insulation

— Pipeline coating

- CP equipment
 Human safety
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Practicalities | when Applying AS/NZS4853 for

AC Low Frequency Induction Risk Assessment
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e Inductive
coupling * Capacitive
mechanisms ]
 Conductive

Electrical
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1

Om/ 15.37A/m
T 2 ) 300m / 7.45E-2A/m

Inductive ,f=“”f7/f

eid Total Magn, (Ampand)

coupling
mechanism 3 )1,000m / 2.28E-2A/m

Magnetic F

1
1 N
(]

Variables:

e Current flow
Distance from WPL
Length of parallism

Soil resistivity

Type of coating o




S Capacitive Coupling

| LR,
.....

\i;\‘\\‘\
\ Above ground GPL

Capacitive

Contributes towards LFI calculations

coupling
mechanism

Dependant on the voltage (not current)

Magnitude of the induced voltage on WPL is not affected
by the exposure length

Present during steady-state conditions

Relevant to above ground & not underground WPLs
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Conductive coupling
mechanism

Contributes towards EPR P
calculations : '

Phase-to-ground fault conditions

Fault or normal operating current

via the earth return
5.« Conductive

Affects both above ground & 5% Coupling
buried GPL — 5 ® Underground pipeline

Normal steady state conditions
for AC traction, SWER & HVDC




Conductive

coupling
mechanism ...

-
-~

OHL without OHEC - Typically distribution networks
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Conductive

coupling
mechanism

Fault current split wia overhead conductor

Fault current split 'wa top of tower
Fault currant split via overhead conductor

Source of fault current - Lfault)

Source of Fault current - Tfaul) T8

! Fault current split via base of tower

Fault current =plit via earth return

Fault current split via earth return

OHL with OHEC Typically transmission lines
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* AS/NZS 4853: 2012 addresses corrosion resulting
Pl e | | ne from steady state LFI by stipulating steady state
p induced a.c. voltage limits for varying soil

Corrosion resistivity (CIGRE TB 290 guideline)
* These limits are:

d.C. l—l M ItS - 4V a.c. for soil resistivity < 25 Q-m; and
-~ 10V a.c. for soils whose resistivity is > 25 Q-m
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Accuracy

Chal

Calculat

enges
-acing

ing LF|

Differences between actual & calculated a.c.
steady state LFl impressed voltage results
attributed to:

Real-time operating current

Inconsistency in configurations, phase
spacing and average conductor height

Phasing of multi-circuit powerlines

Spatial distances between the actual and
model may differ due to variations in the
provided source of GIS data

Soil resistivity variation
Influence of neighbouring services
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On-site soil measurements
Resistivity ((1"cm)

Traverse 1 Traverse 2
0.1 452389 438823
02 43882.3 45238.9
376981 39584 1
314159 345575
251327 263804
15079.6 15079.6
11308.7 12566.4
84823 8253.8

7791 1 5293 8 e
50310 57858
60319 55345
87965 94748

45239 6031.9
6157.5 52778
80425 80425

resistivity

Pin Spacing

3-Layer Soil
Model

Inter-Electiode Spacing (meters)
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Huia No.1 &
Niho No.1

replacement
watermain

Manukau
Titrang
Ruuarvons o | Harbour
; L e ——— - 1E
Jl - § y ——— NO
g pesios ;‘.'.;_.. ! M- o 1. Construction tmeframes and work packages are approximate only
— ] ) 2. Niho 1 Section 4 and Hula 1 Section 5 {curently Package 2) could potentialy become part of Package 1

(
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Extent of

pipeline

Slide 18




F\H

Mangere )

Substation
LY
\

Mangere
Substation

Overall

Substation

. ? Mangere

i

/

7~

H:._q__,_,_'—'—'_'_'_'-\_\-"‘-h

model for
LFI/EPR

\‘\ I"'\

\

\'-\.

Slide 19




Zones 4 &5 ey

ll 1
Zones 1

N
/ones of
Interest for
EPR
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* The highest recorded a.c. voltage of 2.106 V
Results from occurred at Mt Roskill TP1 BSP

readings * Representing 53% & 21% of the 4V & 10V
limit.
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enefits from L=
INnsta INg ata O8EETrS = RS = < ST
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* Eliminates the ‘assumption’ errors in LFI é §§§ gg : :.; :
assessments ; =T T 1T

e Date provided as: ' | N

- Maximum values - ‘ ~#® Excel®

— Minimum values h_::“t_hv—_ ;
— Average values i~
— Time of day/month/year =t
- Geographical locations RS - =1 AT e
* Sound asset management = e
— Future planning -
- Real time condition monitoring "’_ T G

= Off-Potentic! -
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* AS/NZS4853
* AC LFI

* Practicalities
* Data Loggers

Summary
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