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About KYPipe. LLC - History and Future

KYPipe and related pipe system analysis models have been in continual development for about 40 years.    Development during much of this time was under the umbrella of the University of Kentucky.  A few years ago KYPipe became an official limited liability company (KYPipe, LLC) separate from the University.  Although we no longer rely on the University for support or infrastructure and we still have the expertise of several UK professors within the company.  We are developing new partnership offices in India for Asian markets (http://www.fluidhammer.com/) and have a handful of distributors around the world.  We already have much of the development for Pipe2008 completed and are adding new models to our series (Stormwater was released in early 2008).  We are also expanding our training programs to regional U.S. locations.  KYPipe, LLC possesses a steadfastness and growth that will be reliable for many years to come.  
Our developments include steady state modeling for liquids, steam and gasses. We are also worldwide leaders in the development of pressure surge analysis for liquids. All our software incorporates the powerful intuitive Pipe2000 graphical user interface (GUI) which allows users to access a wide range of pipe system modeling capabilities using just one GUI.
Current Software

The current versions of our software use the  PIPE2008 GUI.  A working 50-pipe demo version may be downloaded from our web site for evaluation purposes.  KYPipe, LLC recommends that prospective users download demo versions of all the software that you are considering to find the one that BEST meets your needs.

Advantages of KYPipe LLC and Pipe2008
An important aspect of the software development we have done is that our focus is on the technical capabilities of our analysis engines. We have developed more robust solution algorithms for both steady state and transient flow. We have the capability to add highly technical features and offer the most advanced and widest range of modeling capabilities for pipe system hydraulic analysis. We are the most experienced pipe system modeling development team and are committed to providing the analysis and design tools required for sound hydraulic engineering.

One advantage over our competitors is that our software is supported directly by the developers.  This means that any problems you experience can be corrected.  Most other companies are licensing third party analysis engines.

Another significant advantage of our software is a lower price. Our focus on development and training and not on marketing allows us to provide advanced capabilities with a simple and friendly GUI at a lower cost.

User base

Over the history of development of KYPipe and Pipe2000 Series models, the number of KYPipe and Surge users numbers many hundreds of long-term users internationally.  

4000+ KYPipe and Pipe2000 users worldwide
1300+ Surge users worldwide

Our surge software is by far the most widely used in the world.  Many users have gone through their own Quality Assurance process without problems. This includes some nuclear facilities in the USA.
SURGE Engine Development and Solution Validation
The Surge engines based on the efficient Wave Characteristic Method (WCM) for surge analysis were developed by Dr. Wood and currently are modified only by Dr. Wood and Dr. Srinivasa Lingireddy.  Both are widely recognized experts in surge analysis. They determine what and how much testing a program modification requires.
The first WCM surge engine offered commercially was  developed in 1982. Since 1995 no extensive modifications have been made.  This means the current code has been in use for over 10 years.  Minor modifications, feature additions  and improvements are made constantly. These are tested by Professors Wood and Lingireddy based on their expertise. A complete reference.textbook on the WCM is available (2)
An earlier paper (1) and a recently published a paper appeared (AWWA Journal) compares our solutions to others and the results, as expected, are virtually identical (3).  The solutions in this article provide an excellent Quality Assurance test because they represent independent solutions.  See the last section of this document for more details on the very efficient analysis method developed by the authors..
Examples

We  have an Examples Manual (free download from our www site) with numerous surge analysis files and solutions.
KYPIPE LLC and MWH Soft, the partnership explained.

The Surge2000 engine has the best transient analysis performance and capabilities available.  Dr. Don Wood optimized the solution technique in the late 1970's and through the last 20+ years has continued to refine and enhance his software for solving steady state and Surge problems.  With the integration of the Wave Characteristic Method, the Surge2000 analysis engine has unquestionably become the fastest, most efficient, and most robust in the world.  Developing a transient analysis engine is prohibitively difficult, and the process of refining, correcting, and validating the program actually spans years.  MWH Soft, unlike many of their competitors, does have the expertise to produce a Surge engine in-house.

Why then, did MWH Soft choose to use SURGE2000 instead of developing its own engine?

The timeframe to refine an in-house Surge analysis engine to a quality, error-free product would prevent a timely entry into the marketplace.  By utilizing the Surge2000 engine MWH Soft is able to offer their customers the best surge analysis capabilities available in a tightly integrated solution.

Supporting surge users is more difficult than steady state modellers and requires a specialized staff.  KYPipe, LLC has been delivering the best support in the industry for over 10 years.  The same team (the developers) that supports Surge2000 will provide second-tier support for H2O SURGE users.

Why did KYPIPE want to partner with MWH Soft?  Aren't Surge2000 and H2O 
SURGE competing products?

Whereas Surge2000 and H2O SURGE provide identical analysis capabilities (they actually utilize the same binaries) these programs are targeted at different users.  The programs are offered at a different pricepoints, have different support arrangements, and have different operational requirements.  Partnering with MWH Soft allows KYPipe, LLC to bring our software to a market segment that we would not ordinarily reach.

Why do you advertise for H2O SURGE on your website?

We are compensated whether you select H2O SURGE or Surge2000.  We want the customer to look at the offerings and select the program that is the best fit for them.  If a person selects a package that doesn't fit their needs, the end result is increased support demands and lower satisfaction.  Either choice you make, you will still be getting the best surge analysis capabilities available.

The partnership of KYPipe, LLC and MWH SOFT benefits the user because they are able to select the software package that best suits their particular needs and, instead of going through a repeated and cumbersome import/export process, are able to get an integrated solution that offers the best transient analysis engine available.   Whichever software the user selects, they will be utilizing exactly the same version of the analysis engine 
and will continue to benefit from our continuous research and development of new capabilities and performance enhancements.  You can look forward to more products  in the future from the partnership of KYPipe, LLC and MWH Soft.
 
Software Quality Assurance (SQA) 

Software Engineering Process - we test the Surge program extensively after any modifications are done prior to sending out to the users. We have developed scores of “benchmark” network modeling examples that cover almost all features of the program.  Running these models and comparing the results before and after the coding changes giving special attention to the areas that necessitated coding changes gives us necessary confidence to release the model for general use. 
Software Reviews and Testing– See AWWA Journal Article (3).
Operating History 

Software Complexity - Pipe2008 is the latest GUI that lets the user build the network model and provide all the data to run transient simulation. Pipe2008 in turn creates a data file and runs a steady state module. The steady state module (about 20,000 lines of code) calculates the flows and pressures throughout the network and generates a data file needed for the transient analysis module. The transient module (about 6,000 lines of code) performs the unsteady state calculations. These are two major computational modules. There are several other computational tools provided with the software that help users simplify their hand calculations. 
Software Revisions - We are continually updating our software, adding feature and fixing any errors that occur.  The major version changes over recent years (not including DOS versions before 1998) have been:
Pipe2000 V.1- 1998

Pipe2000 V.2 – 2002

Pipe2008 V.3 – 2005
Units Sold (as of 06/06) - 
770---Surge 5 (<1998)
139---V1 (1998 – 2002)
299---V2 (2002 – 2005)
103---Pipe2008:Surge (2005 – present)
Total---1311
Current Usage - Several users are still actively working with the DOS versions (pre-1998) of Surge software.  It is estimated that about half of the total users are still actively using the software.
Software Applications - Water supply:  raw and potable water transmission and distribution, Irrigation pipelines, oil transmission pipelines, sewage, jet fuel, cooling water, reverse osmosis plants, and wherever large quantities of liquids are handled. 
Changes to Software - See http://www.kypipe.com/version%20features.htm.  This covers V.2 and V.3 version features and changes.
Fault Detection and Recovery

Error Handling and Reporting - The Pipe2008 GUI has an extensive error trapping capabilities. Most obvious data errors are handled by the GUI before running the hydraulic analysis. When there are critical data errors, an error message window pops up simultaneously zooming in to the area with data errors. For non-critical data errors, a warning message appears prior to executing the hydraulic analyses. The hydraulic engines have extensive error trapping capabilities as well. Certain missing or improper data errors are automatically fixed and appropriate warning messages are generated. Run-time errors are trapped and appropriate error messages are generated prior to exiting the program. 
Product Documentation Review

Users Manuals are available, which describe the system functions from the end user’s operational perspective.  
Reference Sites Review

A list of customers can be provided who are currently using Surge2000

Product Evaluation

Fully-working, 50-pipe Pipe2008 demonstration version is available via download from the KYPipe web site.  A CD may also be requested from the KYPipe Software office, which includes Audio/Video tutorials  
Software Maintenance Review

Technical Support - Customers may email or phone members of the technical support team.  Tech support will usually respond within 24 hours. 

Problem Resolution – Any product deficiency problems will be addressed as soon as possible (within 2 or 3 days in most cases) and the updated program module will be sent to the user who reported the problem. The program module will be built into the new release after an extensive testing and the updated software will be posted on company website for download by other users. An email will be sent out to the users indicating that there is an update posted on the company web page. Also, every time the program is launched and the computer has access to internet, the program checks for any updates and prompts the user to download the updated software. 

New releases – updates are free via download from the web on a regular basis.  Upgrades are available upon user request for an upgrade.  Our software packages are delivered via UPS 2nd day air.  We notify users of the availability of a new version, but there is no requirement to upgrade. Our policy is to support older versions for several years (4 or 5) after a new release.  

Product Commitment - Our guaranteed commitment is to provide support as long as version is current.  In practice, however, we routinely provide support to users of all our products, and provide comprehensive support for the latest 2 or 3 versions.  For versions before latest 2, we do not provide bug fixes or maintain later Windows versions compatibility.
Comparing The Wave Characteristic Method and the MOC
Competitor claims that the MOC somehow produces a more accurate solution for transient flow calculations are misleading and just plain wrong. The following items address the issue of the Method of Characteristics (MOC) vs the Wave Characteristic Method (WCM) methods of transient analysis.
The WCM technique for solving transient flow in piping systems requires that solutions be calculated at all nodes (pumps, valves, etc), junctions, and additional nodes (if any) inserted at critical locations. The MOC technique makes the same calculations plus many additional required ones at numerous internal locations. The MOC technique requires these internal calculations to handle the wave propagation and frictional effects. Pressure wave action is incorporated into the WCM method to handle the wave propagation and the effects of wall friction and requires just one additional calculation for each pipe section. The result of this is that the MOC usually requires order of magnitudes more calculations than does the WCM to obtain the same solution. Because calculations are required at small time increments (often .01 seconds or less) and simulations of 60 to 300 or more seconds may be necessary, millions of calculations are often needed. Using a technique which increases this requirement by orders of magnitude to get the same result doesn’t make much sense. Even with modern fast computers the time requirements for handling many water distribution systems could  be very significant (1 minute (WCM) vs 45 minutes (MOC), for example).

1) An acceptable technique for  solving the basic pipe system momentum and continuity transient flow equations produces a correct solution. Since the solution techniques are not exact mathematical solutions a correct solution is one which satisfies all the basic equations and boundary conditions with an acceptable degree of accuracy. Although there are multiple techniques for obtaining a solution there is only one correct solution for a given problem. The concept that one viable technique (MOC) is more rigorous and robust than another (WCM) is nonsense since they both produce essentially the same result. The fact that the MOC and the WCM produce the same result is documented in several technical journal articles (listed at end of this section)

2) The efficiency of the solution technique used is an entirely different concept. Certainly different computational procedures can be used to obtain the correct solution and the WCM happens to be orders of magnitude more computationally efficient than the MOC. This is particularly important  because transient flow analysis in a sizable piping system requires an extremely large number of computations and an efficient algorithm is necessary to handle larger piping systems in a timely manner 

3) The implication that the WCM compromises accuracy because it computes results only at junctions is also flawed. The WCM computes results at all devices in the system and at junctions and any desired additional location. Good pipe system modeling (steady state and transient) always dictates that modeling nodes are placed at critical high and low points which are normally the only points of real concern along a pipeline. No engineer would suggest that we add a node every 20-40 feet in every pipe in the steady state pipe system model because we might miss a critical event. This would add great difficulty and overhead to the modeling and analysis and rarely (if ever) provide any additional useful information. Yet this is exactly what the above premise implies

4) It needs to be stressed that the only transient event (critical change referred to in the above statement) occurring within a pipeline which affects the results is the formation and analysis of a vapor cavity. Vapor cavities normally occur at a device such as a pump or valve. When they occur within a pipeline they normally form at local high points. As noted above good modeling will place a node and define the elevation at local high points within the pipeline. An accurate prediction of this event within a pipeline requires that the elevation of the location is known precisely. A difference of just a few feet will compromise this calculation. MOC models normally interpolate elevations at interior points. This approximation will affect the accuracy of the prediction of the formation of a vapor cavity – the critical change referred to in the above statement.  Certainly nodes placed precisely at high points will adequately  predict and account for the occurance of cavitation.

To illustrate the computational advantage of WCM vs MOC, consider a water distribution system of 2,000 pipes (1,500 nodes) with a total pipe length of 200 miles (average pipe length = 500 feet) The WCM will require 3,500 calculations each time step regardless of the specified accuracy of the model. The number of calculations required for the MOC depends on the accuracy, and an accuracy of only 50 feet (model lengths vs actual lengths) will require around 43,000 calculations per time step. (a factor of > 12 compared to the WCM).  In many cases, it is important to use greater accuracy to accurately model short pipe lengths. For a 10 foot accuracy the MOC will require over 210,000 (a factor of 60) calculations per time step. The time step required will be around 0.0025 seconds or 400 steps for each second of simulation. A two minute simulation will require around 480,000 time steps so the math shows the very extreme demands on the traditional MOC approach.
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