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January 4, 2013 

 

TO: Missouri Natural Gas Operators 

 

SUBJECT: Staff Position on adequately compensating for voltage (IR) drop.   

  

Note:  Copies are not sent to all operator personnel.  Please forward to the appropriate 

person(s). 

 

Staff Position on adequately compensating for voltage (IR) drop in cathodic protection 

monitoring. 

 
Background - Regulatory requirements for cathodic protection: 
 
Missouri pipeline safety regulations (4 CSR 240-40.030(9) and Appendix D) require cathodic 

protection of metallic pipelines and define the acceptable criteria.  Testing is required at least 

once each calendar year with intervals not exceeding 15 months to determine if the cathodic 

protection meets one or more of the criteria in Appendix D.  One criterion is a negative polarized 

voltage of at least 0.85 volt, with reference to a saturated copper – copper sulfate half cell.  This 

voltage must be determined in accordance with section II of Appendix D, which requires that 

voltage (IR) drops “must be adequately compensated for.”  This section further states that 

possible methods of compensating for IR drops include: 

1)  Determining the cathodic protection voltage immediately upon interruption of the 

protective current; or 

2) If interruption is impractical for galvanic systems, the voltage measurements must be 

obtained where the influence of potential gradients from nearby sacrificial anodes is minimized. 

 

Staff Position – Compliance with the requirement to adequately compensate for IR drop 
 
For pipe that is cathodically protected using sacrificial anodes, the voltage measurements must 

be obtained either by disconnecting nearby anodes when taking readings or by taking readings 

away from anode locations. 

 

For pipe that is cathodically protected with impressed current (rectifiers), the voltage 

measurements must be obtained immediately upon interruption of the protective current, which 

involves performing an instant-off (I/O) survey.  When performing an I/O survey, Staff’s position 



 

 

is that all rectifiers influencing the pipeline segment being tested should be interrupted 

synchronously, including “foreign” rectifiers (rectifiers owned and operated by other pipeline 

companies).  While performing annual I/O surveys is the most straightforward way to comply 

with all of the regulatory requirements, Staff understands that providing annual resources to 

perform this survey can be a strain for some operators.  Staff has allowed monitoring of “on” 

readings with comparison to historical I/O readings under certain conditions.  These conditions 

are: 

1. A complete I/O 

survey must be conducted at least every 3 years or when changes occur that would 

affect the I/O readings, whichever comes first.  Examples of changes that would affect 

the I/O readings include: adding/removing pipeline segments, changing the pipe depth, 

changing the rectifier current output, changing the “foreign” rectifier current output, 

adding/removing a rectifier, or installing a new ground bed.  Changes made by others 

operating pipelines in the vicinity that might cause interference should also be 

considered. 

2. The results of the complete I/O survey must be used to calculate a factor that accounts 

for IR drop, and this factor must be used to compensate for IR drop in the subsequent 

years when the current is not interrupted. 

3. The operator must document the results of the complete I/O survey and clearly show 

how the results of the complete I/O survey were used to compensate for IR drop by 

comparison to “on” readings in subsequent surveys where the protective current was not 

interrupted. 

4. Staff must review and agree with the methodology used to compensate for IR drop. 

a)  Examples of methods which Staff has accepted are:  

• Some operators have calculated IR drop from the I/O survey (the difference between 

the “on” and “instant-off” reads) and used this to adjust the “on” read in the next 

survey results. 

• Some operators have used the results of the I/O survey to calculate a “minimum on” 

reading (the -0.85V criteria adjusted for IR drop determined during the I/O survey). 

• One operator elected to compare “on” reads each survey and if the “on” read was 

less negative than the previous year, conduct a complete new I/O survey. 

b)  Staff is open to reviewing other methods proposed by operators.  This might include 

options for addressing “foreign rectifiers” that influence the pipeline segment – these 

often involve a “critical” or “non-critical” bond to the operator’s pipeline segment. 

 

  

If you have any questions concerning this topic, please contact me at 573/751-3456. 

 

 Sincerely, 

 

 

 

 Robert R. Leonberger 

 Assistant Manager – Gas Safety/Engineering 

RRL: km, jk, df 


