


Introduction

ÅObjective ïto recognize interference 
conditions when they exist and take 
appropriate step to solve them

ÅPreliminary causes of interference 
conditions were related to DC traction 
systems & Mining operations

ÅNow CP systems are the major contributors 
as ROWs become more congested



Static vs. Dynamic

ÅThere are 2 types of interference:

ïStatic ïsteady state interference (railroad signal 

batteries and CP systems)

ïDynamic ïcontinually varying in magnitude 

and direction (DC welding operations, traction 

systems or mining operations)



Static Interference

ÅProper planning for pipeline layout is 

important

ÅConsulting with local corrosion committee 

can save weeks of field investigative work

ÅUse Pipe to Soil data when conducting 

periodic surveys to analyze areas of 

possible interference.















Static Interference

ÅInterference can be suspected if potential profiles:

ïShow abnormal curves from previous surveys

ïShow high negative values remote from CP current 

sources

ïShow low negative or positive values

ÅNote:  Coated lines normally have smother 

potential profiles than bare lines.  This makes bare 

line data more difficult to analyze







Interpretation of Data

ÅExample with a cathodically protected line 

crossing 4 foreign lines with test stations at 

each crossing.

ÅInterrupt rectifiers on the line under test and 

record ON and OFF potentials on both lines 

at each crossing.





Crossing A

ÅWith our rectifier ON:

ïOur P/S is -0.89

ïP/L Aôs P/S is -0.86

ÅWith our rectifier OFF:

ïOur P/S is -0.85

ïP/L Aôs P/S is -0.88

ÅBoth pipelines are considered to be 
protected





Crossing B

ÅWith our rectifier ON:
ïOur P/S is -1.85

ïP/L Bôs P/S is -0.48

ÅWith our rectifier OFF:
ïOur P/S is -1.04

ïP/L Bôs P/S is -0.71

ÅOur P/L is protected while P/L B is not protected even 
when our rectifier is off

ÅAn interference condition does exist and can be confirmed 
by performing close interval over the crossing to locate the 
discharge point and in the vicinity of our anode be to locate 
the pickup point





Crossing C

ÅWith our Rectifier ON:
ïOur P/S is -0.71V

ïP/L Côs P/S is -0.75V

ÅWith our Rectifier OFF:
ïOur P/S is -0.65V

ïP/L Côs P/S is -0.75V

ÅOur line is not protected, P/L Côs cathodic protection 
system may be interfering with us and further testing 
should be done by examining our potentials with their 
rectifiers interrupted

ÅP/L Côs line is not protected but we are not interfering with 
them







Crossing D

ÅWith our rectifier ON:

ïOur P/S is -0.97

ïP/L Dôs P/S is -0.65

ÅWith our rectifier OFF:

ïOur P/S is -0.93

ïP/L Dôs P/S is -0.65

ÅOur line is protected and not interfering with 
pipeline D

ÅPipeline D is not protected



Finding the Source

ÅStray current presence is not obvious due to steady 
state characteristics

ÅStructure currents flowing towards the point of 
discharge may reveal the source

ÅClose Interval Survey is required to pinpoint 
source of interference

ÅLow negative or positive potentials are an 
indication that a foreign structure is interfering 
with your system



Finding the Source

ÅFirst step to correcting the situation is to 

locate the structure and identify it

ïInquire of itôs owners

ïFollow it geographically

ïExamine itôs route map

ÅIf you canôt locate a foreign structure talk to 

land owners and local utilities





Point of Maximum Exposure

ÅPoint of maximum exposure is defined as the 

region where the most adverse electrolytic effect 

exists (point of discharge) and must be cleared.

ÅIt may not always be possible to install drainage 

bond at POME.

ÅIf you install drainage bond at someplace other 

than the POME, it must clear the interference 

condition at the POME





Mitigation

ÅMitigation usually accomplished by installing a 

bond.

ÅBonds drain stray current off the affected structure 

in a non-electrolytic manner

ÅAt the point of connection, the potential of the 

interfering line must be more negative than the 

affected structure, otherwise current will flow in 

the wrong direction and the problem will be made 

worse ïnegative resistance condition



Mitigation

ÅIdeal connection point for drainage bond 
would be the negative terminal of the DC 
power source of interference.

ÅBond conductors and shunts must be sized 
correctly based on the amount of current 
they will be carrying

ÅPermission from operators is required 
before your may bond to their structure



Effects of Bonds

ÅOne P/L always loses some level of 

protection when bonded

ÅOne P/L always gains some level of 

protection when bonded

ÅHow much is lost or gained is dependent on 

many factors





Effects of Bonds

Å#1 ïA well coated protected line bonded to a bare 
unprotected line will have a negligible effect on the bare 
line and a detrimental effect on the coated line

Å#2 ïA bare protected line bonded to a bare unprotected 
line will have a detrimental effect on the protected line and 
a negligible effect on the unprotected line

Å#3 ïA bare protected line bonded to a coated unprotected 
line will have negligible effect on the bare line and a great 
effect on the coated line

Å#4 ïA well coated protected line bonded to a well coated 
unprotected line has a moderate effect on both lines



Mitigation by Addition CP

ÅGalvanic anodes or drain rectifiers may be used to 
drain interfering current from the effected pipeline

ÅThis reduces the effects of bonds on interfering 
pipelines

ÅGalvanic drains are used for small current flows, 
larger amounts of current will cause the anodes to 
be consumed quicker

ÅUse a bonding wire and Ammeter to estimate 
current flow and base design calculations on





Natural Potential Criteria

ÅUsed to determine when the clearance of 

interference currents has been achieved.

ÅWhen a resistive bond is in place, the 

effected pipelines P/S is the same as when 

the interfering rectifier is turned off with no 

bond in place





Example #1

ÅProtected P/L crossed by several unprotected foreign lines

ÅBegin testing on the line closest to the groundbed and work 
out on each side.

ÅRe-adjust bonds as necessary

ÅUse natural potential criteria and record potentials on lines 
1 & 2 then install bond on line 2 to see if it clears line 1.

ÅWork out to lines 3 & 4 using natural potential criteria then 
re-adjust bond on lines 1 & 2 if necessary





Example #2

ÅCathodically protected line w/ 2 groundbeds 
crossing an unprotected line.

ÅWhen more than 1 source is causing interference 
the sum of all sources must be cleared

ÅUse natural potential criteria by de-energizing all 
rectifiers on the interfering line affecting the 
crossing

ÅThis may be done by simultaneously or by de-
energizing them one at a time and adding the 
voltage changes





Example #3

Å2 pipelines protected by respective CP systems

ÅMutual interference exists but is tolerable, which 

is a frequent occurrence.

ÅBoth lines pick up some current from the others 

CP systems away from the crossing

ÅSome current is exchanged at the crossing but as 

long as readings at the crossing on both lines are at 

least -0.85 no action needs to be taken.



Example #3

ÅIf a significant interference condition did exist at 
the crossing, the interfered pipeline could install a 
groundbed near the crossing and shift the potential 
curve for the entire area in the negative direction

ÅThis would not eliminate the interference, just 
mitigate it ïmaking it milder or harmless

ÅMitigation may be done by:
ïAdjusting output on existing rectifiers

ïInstalling addition CP devices at crossings (mag drains)

ïUsing a bond as a last resort




