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Pipes and breaks with issues weaken break predictions.  

It is therefore important to limit their number. 

 
The data needed to predict future breaks pertain to the pipes, their breaks, and their 

operational and environmental context, as described in Article #5. Data issues may 

be the result of incidental human errors (missing or incoherent values) or faulty data 

recording and management processes (structural issues). In this article we 

describe incidental pipe and break data issues, how to identify and correct them. 

Structural data issues are addressed in Article #7. 

 
 

Incidental data issues 

 
Incidental data issues include missing (for example, no date of install, no material, no 

diameter), illogical (for example, date of break before date of install) and incoherent 

values (plastic dated in 1920). These issues tend to be isolated, resulting mainly from 

missing records, accidental human errors, or poor record keeping. Sometimes a 

utility  acquires a neighboring system with problematic data. 

 An incidental data issue is not the result of a faulty  process; once 
corrected, the issue is gone. 
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How to detect data issues 
 

Identifying missing or illogical values is straightforward. However, it can be labor- 

intensive and time-consuming. Furthermore, it requires a knowledgeable reviewer. 

The good news is that once an incidental data issue is corrected, the issue is gone 

once for all. The CLEAN module of  infraSOFT, infraPLAN water pipes R&R 

management platform, repertories all the issues infraPLAN ever encountered in the 

hundreds of data sets we have analyzed over time. 
 

The CLEAN module of infraSOFT instantaneously identifies all 
possible pipe and break issues upon loading the input files. 

 
The screenshot below shows possible results in the CLEAN module of  infraSOFT, at 
the system level; 30 pipes (0.03% of the 88,762 pipes), or 0.81 mile (0.03% of the total 
length of 2,658.2 miles) experience issues that include no Date of Install (DOI), No 
Material (MAT), Bad Diameter (DIAM), and Duplicate Pipes (DUPL). Many more built- 
in or utility-specific issues can be detected in CLEAN. 
 



The progress made on data cleaning can be monitored by comparing the values in 

the ”initial” column (red - refers to the data that was initially loaded) and the 

“current”  column (blue - registers the data after cleaning - see next section). 

 
Analyzing data trends (in the STATS module of infraSOFT) helps identify utility- 

specific outliers. For example, the figure below shows the number and length of 

pipes based on the year of installation (YOI). It shows that most Ductile Iron (DI) 

pipes were installed after 1976. The utility was therefore able to create an issue in 

CLEAN that flags DI pipes with recorded year of installation prior to that year (some 

as early as 1915 which we know cannot be accurate). 

 
 
 

 

The screenshot below shows how issues are displayed at the pipe level inCLEAN. 
 

 

For example, ID 43702 (2nd and 4th row) was given to two pipes which is a problem. 

The material and the date of installation of pipe ID 292956 (5th row) are unknown. 

Similar results are provided for breaks, at the system or break level. 

 
Issues can then be cleaned by the utility at the source, or infraPLAN proposes 

various ways data can be cleaned within the tool, including machine learning-powered. 

 



How to repair missing and incoherent data Issues - The machine learning 

CLEAN module of infraSOFT 

 
While incidental issues can be corrected by looking at the map (embedded in 

infraSOFT), or outside of infraSOFT, by consulting source documents if available, 

only one issue at a time can be addressed using those manual approaches; it is 

time- consuming especially for systems that have a high percentage of data issues. 
 

To save time and resources, automated remedies can be activated within CLEAN. 

This is done after a full analysis of the data and with the approval of the utility. 

Remedies allow: 

Removing all duplicates, pipes or breaks 

Assigning the break to the most likely pipe (when duplicates are all valid and 

cannot be removed) 

Setting a statistical rule. For example, “pipes located in a certain district 

registered as DI with YOI prior to 1976 that have been abandoned should be 

changed to Cast Iron (CI)”. 

Finally, using ML CLEAN, infraSOFT machine learning-powered cleaning 

module, to fill in missing values  

 
The ML CLEAN module was used for a recent project with 2% of the length of pipe 

missing a material; 4.5% a year of installation; and 0.02% a diameter. Model 

validation relies on selecting 20% of the pipes that were not missing any value, 

deliberately and randomly removing some of those values, then estimating what they 

actually were, using ML CLEAN. Results were as follows: 

The material was properly predicted for 98.3%of the sample. 

The average difference (absolute value) between actual and predicted years of 

installation was 1.08 year. 

The average difference (absolute value) between actual and predicted 

diameters was 0.59 inches. 

 

 

 
It is recommended that the percentage of issues be brought 

below 10% before undertaking break predictions. This can 

be easily and quickly achieved with infraSOFT ML CLEAN. 
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