Validation of the Pipe2016 Network Modeling Software 
There have been several improvements to the hydraulic modeling program from KYPIPE LLC (Formerly from University of Kentucky) in the past several years. The release of the program validated in this report is Pipe2016 version 8.023.  The purpose of this report is to validate the new Pipe2016 program by comparing the results from several different models generated by the already-validated Pipe2010 program, which was also validated with Pipe2008, with those results generated by Pipe2016 on the same set of models. The report highlights the differences between the modeling approaches between Pipe2016 and the previously validated Pipe2010 programs and then proceeds with the validation exercise. 

Major Differences: 

· We at KYPIPE LLC continuously improve the computational efficiency of the hydraulic modeling engine and in the process fine tune convergence characteristics of the computational engine. This might mean a slight variation in the final results when compared to the results from previous versions. However, the results with the current version are expected to be more accurate than the previous version. Differences in flowrates and pressures were noted for 2 out of 25 models tested and the differences were in second and third decimal places (flowrates in gpm and pressures in psi) implying that the differences are negligibly small. 
· Rounding of pump head and flow input data has been changed to two decimal places in Pipe2016 from one decimal place in Pipe2010.

· Due to a change in constraint settings, model X15 used roughness parameter change instead of a loss coefficient parameter change to satisfy the constraint.  All flows and pressures were identical.

Minor Differences:

· There have been some formatting changes to the error flag and report file generated by the new model. 
· Reporting of accuracy in scientific notation.
· Error trap of inconsistent constraint input.
Validation:

The names of all p2k files have been appended with “(Pipe2008)”, “(Pipe2010)”, or “(Pipe2016)” so they may be distinguished easily for each validation process. The previously-validated Pipe2010 files were imported into the new Pipe2016 program, one at a time, and saved with “(2016-v-8.023)” appended to the file name. Hydraulic analysis was performed on the Pipe2016 files, and the report files generated were compared with the corresponding report files from the Pipe2010 program. 
Numerical differences were noted for three different models (EX1V, EX3, X15) and all the differences were either in second or third decimal places for both flowrates (in gpm) and pressures (in psi), or in the constraint parameter used. The numerical differences in pipe flowrates and node pressures between two sets of results are negligibly small and are less than 0.001% on an average. 
Conclusions

Based on rigorous comparison of results from several diverse network models on previously-validated Pipe2010 and Pipe2016 network modeling software, it is evident that the differences in numerical results are negligibly small and are primarily due to the more stringent default accuracy, and rounding, and improved error checking within the Pipe2016 version. Therefore, it may be concluded that the Pipe2016 has no errors in the modeling approach or in the results reported when compared to the results from the already-validated Pipe2008 and Pipe2010 programs. It is recommended that the enclosed Pipe2016 data files may now be used validating future releases of the Pipe program. 

