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endeavors in dc mass-transit systems. We focus 5

on interpreting stray current calculations—car- ¢
ried out at the design stage for real-life cq‘nditions— g
and on determining safety margins to cope with g

calculations following oversimplifying assump- o

]
tions. We also discuss the general specifications £/
and benefits of the direct stray current monitor- /;

ing method, through addressing the implica-,f’/ 5

tions that arise from implementing the g";

alternative rail potential monitoring method 5 '

informatively quoted in European (EN) 5

Standards. &

Introduction

Over the past few decades, the stray cur-

rent modeling and monitoring endeav- 55'7

ors in dc mass-transit systems can be o

broadly summarized as follows:

m Existing railway stray current
model applications have the abili-
ty to compute rail voltage to
remote earth and current flow
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[1], [2] in the modeled compo- ég’
nents under various scenari- 5
os, depending on their g
. O
design and level of com- S
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Assessments of the corrosion impacts are made as qualita-
tive assessments using a mix of engineering judgment and
simple spreadsheet applications of Faraday’s laws to
assess the cumulative mass of metal loss over the target
operating period [5].

Application of Faraday’s law requires consideration of cur-
rent flows, whereas the most common site of validation
measurement is corrosion potentials in railway system
structures and utility assets to a local reference [6], [7].
Railway stray current flows are time-variable in
response to timetabled train operations and bidirection-
al as a function of dynamic changes in multiple train
positions and train regeneration characteristics [8], [9].

The impacts measured on affected structures and ser-
‘vices present the net effect from these variable factors.

Current impact assessment techniques are limited to
simple time averaging and linear extrapolation of cur-
rent flows from either static or dynamic model outputs
[10].

By contrast, current standards (e.g., EN 50122-2 [11] and
EN 50162 [12]) apply criteria based on exceedance of
absolute or averaged corrosion potential thresholds with-
out regard to current flows.

In particular, EN 50122-2 specifies requirements for protec-
tive provisions against the effects of stray currents, which
result from the operation of dc traction systems. This

applies to all metallic fixed installations, which form part of
the traction system, and also to any other metallic compo-
nents located in any position in the earth, which can carry
stray currents, resulting from the operation of the railway
Ssystem. To this end, EN 50162:2004 completes EN 50122-2

\

\ 7= ' by establishing the general principles to be adopted for

minimizing the effects of dc stray current corrosion on
buried or immersed metal structures.

Stray Current Calculations

Interpreting Stray Current Magnitude
Stray current magnitude depends on the traction
current, the rail resistance, and the resistance to
the earth value. Applying the equation in the EN
51022-2:2010 Annex C to a data set with a maxi-
mum expected traction current of 2,000 A that
is equally returning through a 500-m section of
two rails (i.e., 1,000 A on each side) with a
resistance of 40 mW/km of rail and a resis-
tance to earth of 100 W/km results in a

Lstray Of 50 mA.

However, care should be taken when



