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AC Interference

The magnetic field generated by the overhead power lines induces
an AC voltage onto the pipeline (which creates AC currents).

The magnitude of such currents depend on many factors such as
coating condition, soil composition, power line voltage, distance, etc.
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Effacts of elecromagnetic interfarence on pipelings caused by high
voltage a.c. electric traction systems and/or high voliage a.c. power

supply systems

EN 50443

Table 1 — Interference distances
Interference distance ®
Type of a.c. power p m
gystems Areas Om
Hormal operation Fault condition
=3 000 pi3 p
rhead Rural
ouemes Hra <3000 1000 3000
=3 000 pf10
overhead Urban =
< 3 000 =300 = 300
underground all all 50 50
* Mational rules, recommendations and guidelines determining other interference distances may be applied.







AC Induced Corrosion on Pipelines

European Standard C
15280

EN/TS

e The pipeline 1s considered protected from
AC corrosion if the RMS AC current

density is lower than 30 A/m?

e Less than 30A/m? — No or low likelihood
® Greater than 30A/m? but less than 100

A/m? — Medium likelihood

e Greater than 100A/m? — Very high

likelihood
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Ratio Between AC & CP
Currents

® I, ./ I5-1s less than 5 — AC Corrosion
likelihood 1s low

® I,/ I 1s between 5 & 10 — AC corrosion
likelihood can exist

® I,/ Iy 1s greater than 10 — High AC

Corrosion likelihood (Mitigation measurcs
required.
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Cond DC AC NACE
section 4.2.2) | EN50122-2,62128-2 EN 50443 , 15280 SP 0177

Steady state / 24 h average 60V 60V 15V
Long term / 300 s maximum 60V 60V no limit mentioned
Long term / 1 s maximum %V 430V no limit mentioned
Short term / short circuit 645V 1500 V no limit mentioned
(assuming a switch off time

<02s)*

Table 3-2: Touch voltage limits according to EN and NACE standards.

o711 50 X1h yan nnn 7w [1''7y Qo - Tnwnn j71n 197 =

IEC (International Electrotechnical Commission)
* Number of factors influence human body resistance, but IEC has
provided 1 kQ as value

* Note: @50V, body currents are 50 mA

* Anything over 50 V must be considered High Voltage

* Voltages over approximately 50 volts can usually cause dangerous
amounts of current to flow through a human being touching two

points of a circuit
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Picture 5: Harm/GB Transmitte
terf.
llgictul?er?: Normal TV Reception
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EN 61000-4-5 Surges
EN 61000-4-4 Electrical fast transients.
EN 61000-4-8 Magnetic field.
EN 61000-4-9 Transient magnetic field .
EN 61000-4-2 ESD




' mwn nindM2 (Electromagnetic compatibility) EMC -2 0D na'on

EN 50121, parts 1-5, 2010 Railway Applications — EMC.

IEC 62236-2, Railway applications EMC — Part 2: Emission of the whole railway.

IEC 62236-3-1,Railway applications EMC — Part 3-1: Rolling stock —Train and vehicle.

IEC 62236-3-2,Railway applications EMC — Part 3-2: Rolling stock — systems.

IEC 62236-4,Railway applications EMC — Part 4: Emission and immunity of signal/telecom.

IEC 62236-5, Railway applications EMC — Part 5: Emission and immunity of power supply.

EN 61000-6-2 EMC Generic standards, part 6-2 Immunity for industrial environments.

EN 50122 Railway Applications - 1998, fixed installations, part 1 — Protective provisions relating to electrical safety

and earthing.
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Principles of anodic and cathodic interference
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020

“ Protection against corrosion by stray current from direct current systems “ EN 50162 ypn> oXnna NyMa Np>T1an e

Maximum positive potential shift AU (mv) including IR-drop 217,5 mv

Table 1 — Acceptable positive potential shifts AU for buried or immersed
metal structures which are not cathodically protected

Structure metal

Resistivity of the

Maximum positive potential

Maximum positive potential

structures

electrolyte shift AU (mV) shift AL” (mV)
0 (Qm) (including IR-drop) (excluding IR-drop)
Steel, cast iron =200 300 20
15 to 200 1.5xp” 20
<15 20 20
Lead 1xp*
Steel in buried concrete 200

*pin £2m
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