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SCADA Conversion without Down Time 

How a SC utility replaced their SCADA central without service interruption or a steep learning curve. 

By Jay Nicholson and Chris Little 

In 1998, the Joint Municipal Water and Sewer Commission 

(Lexington County, SC) adopted a SCADA system that 

introduced them to the benefits of using historical data to 

reduce costs. After several years, it was apparent that their 

SCADA’s HMI software was difficult to modify and lacked 

the level of technical support they required. Also, it was 

becoming increasingly difficult to maintain the numerous 

software products required to provide critical features like 

alarming, reporting and trending. In this article, Operations 

Manager Jay Nicholson describes how his team transitioned 

to a new HMI software package without interrupting service or 

losing features.  

“We are the primary provider of water distribution and 

wastewater collection services for all unincorporated areas of 

Lexington County,” says Jay Nicholson. “My department is 

responsible for ensuring overall water quality as well as 

overseeing the daily functioning of the water and sewer 

systems. We are fairly small as utilities go with almost 13,000 

water customers and 3,500 sewer customers. Our peek 

water flow last year was about 6.7 million gallons a day. That 

is the largest in our area. Although we don’t have our own 

water plant, we do own the lion’s share of capacity in the plant 

that supplies our source water.” 

A staff of 14 maintains over 40 remote sites spread across the county. “We monitor and control six water tanks that are fed by seven water booster stations 

including a high service pump station located on the water plant site. Our topography dictates that we operate on five different hydraulic grade lines, so we 

monitor pressures inside all regulated zones. We also operate 25 sewer lift stations.”  

What is SCADA? 

A SCADA (Supervisory Control and Data Acquisition) system typically includes three components; monitoring & control devices such as PLCs 

(Programmable Logic Controllers), HMI (Human Machine Interface) software to allow staff to interact with the system and a communications network 

(typically radio-based) to connect them. 

“We originally installed SCADA for automation and alarming of the water system; plain and simple. Trending and reporting was definitely a selling point when 

we upgraded in 1998, although I don’t think we knew how valuable it would become. As our system grew and we learned more about what various 

controllers were capable of, variable frequency drives (VFDs) became an important part of the formula. Especially since the cost of a new VFD has come 

down considerably over the past several years, making them an attractive alternative to soft starters which don’t have the additional control features. Logic in 

the VFD controllers allows us to ramp up and down very slowly to prevent water hammer, not to mention reducing the wear and tear on pumps and motors. 

We now use them on all stations with motors over ten horse power.” 

Using SCADA to Increase Efficiency 

Over time the VFD became an effective way to manage use and increase efficiency. “VFDs open up a whole other realm of controlling. You can flow pace 

things based on readings from the instruments that you have. The energy savings with larger motors are huge. Now we have seen the benefits of energy 

management and efficiency with both the water and wastewater systems. That has been something we have really gotten into over the last few years.” 

“On the tanks, we’re not only monitoring power status and water levels, but also real-time chlorine residuals. With the booster stations, we are monitoring 

suction and discharge pressures, pump speeds and power status. All of our sites are on three phase power so we also utilize phase monitors, not just power 

status. We also have alarms on our generators that not only tell us when they are running, but also that the load has transferred to each one properly. I think 

we are probably doing a little more with what we monitor than most people in our area.” 
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A pump station page from the completed system. 

mailto:info@trihedral.com
http://www.trihedral.com/


Lexington, SC 

  

P a g e  2 

 

Why Replace a Working SCADA Central?  

 Difficulty: With the help of their integrator, Collins Controls 

Inc., the utility maintained their HMI software application in-

house. “The product was really good. The problem was that 

it was just too hard to use. It would have been fine if there 

could have been someone from the vendor’s company 

there all the time to guide us.”  

 Additional Product Support: “The HMI included some 

trending mechanisms. However, what I wanted to do 

required another software product that was compatible and 

licensed with our HMI.  

This needed a SQLServer database running on a separate 

computer to compress the data. The alarming soft-ware was 

yet another license.” As the system aged, it became more 

and more difficult to keep these separate products working 

together smoothly. 

 Lack of Support: “The first sign of problems was when we 

had to move to a new alarm package because the original 

was no longer supported by the HMI. I had trouble setting up 

some alarms and I put in several help tickets to the HMI vendor. When I called, I wasn’t able to speak with anybody personally. I didn’t get a very quick 

response. When we did, we did not get a solution to our problem. We were paying a lot every year for what was supposed to be their highest level of 

support. I was concerned that if something happened to our integrator we needed to have priority access to support from the vendor. I felt like I owed it to 

our customer base.” 

Despite these concerns, Nicholson was reluctant to replace the whole SCADA central. “What concerned me the most was that I had become so dependent 

on trend information. It was such a powerful mechanism that I didn’t know what I would do if I lost it by changing HMIs. I didn’t want to have to buy all new 

licenses. I didn’t think we could justify the expenditure. I didn’t want the risk of going through a changeover.” 

Finding a New SCADA HMI 

“Around 2008, we began seeing problems with I/O throughput to the HMI. It was more of an issue of outgrowing the original design limits of the system. 

Around that time, VTScada™ caught my attention at a trade show. I had seen a good number of HMI packages, but none quite like this. I thought that it 

couldn’t be as easy as it looked. You could shift on the fly from configuration to runtime mode. The things I needed, like alarming, reporting and trending, were 

built into the system. Once your tag database was built you could quickly build pages and add graphics. You could easily set up the alarms. It all looked too 

good to be true. Still, our system was paid for and I couldn’t justify investing in new software.” 

“Then, in the spring of 2009, our I/O jammed. Collins Controls brought in Dan Prouty to evaluate the system. His initial evaluation found several inefficiencies 

in the existing PLC codes.  Dan developed a new I/O protocol that would maximize throughput and interrogate data as they come in and out. This included 

rewriting code in all PLCs and eliminating the traffic jam at the interface with the HMI. Best of all, this design will never have to be expanded or replaced, 

because it cannot be outgrown. He completed this upgrade in September of 2009 with no downtime on the system. The improvement in throughput was 

incredible.  With that behind us, we had time to assess our long term needs.”  

“I looked at VTScada a couple of more times and talked to some people about it. Then I told Gary that I was bringing in some people to show us a product 

and I wanted him to find the holes in it. I consider Collins Controls an extension of my company. They are our SCADA department as far as I am concerned. 

After careful evaluation and cost/benefit assessment, we decided to give VTScada a try. We acquired the demo in spring of 2010 and bought our license that 

summer. It’s been two or three years since I first saw VTScada and I am still looking for the hitch.” 

The Conversion Process 

Another factor in their decision was the new vendor’s ability to convert the tag database from the previous HMI. This saved many hours of recreating all 

required tags individually as well as the time that would have been spent correcting errors. ”Once we had that database converted, we just had to start 

building.”  

The team took advantage of the lack of an immediate deadline for the conversion. To reduce risk and smooth out the learning curve for staff they ran both 

the old and new systems side-by-side for six months. 

Both systems were reporting alarms and reading I/O from the PLCs but only the original HMI was writing values such as set points. “We were verifying that 

the alarms in VTScada worked the same as the ones we had set up in the original HMI.” 

“We have a host PLC at our HMI box that is the master for all the remotes/slaves. It is located near our master radio. Everything comes into the HMI from there. 

The idea is that if the HMI crashes, the host PLC can still run the system based on the last set points.” 
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Rapid Page Development 

This overlap became important when the final conversion 

occurred sooner than expected. “It was then, as luck 

would have it, that our primary HMI crashed. I had the 

backup application that I could have installed on another 

machine but it didn’t have the software licenses loaded. 

We also had an emergency backup plan for situations 

like this that involved our staff going out to each site and 

reading levels manually. Before I sent three or four people 

out all night to do that, I wanted to see what I could do 

with this new package.”  

At this point, VTScada was already monitoring levels and 

delivering alarms, but only controlling one station. No 

additional pages had been developed. “I went into the 

office. I opened configuration mode. All I had to do was 

go to the tag database, pick a tag, draw the graphic and 

check the alarm on it. It was pretty crude but I am very 

proud of it. It is still one of the pages we use (see above). 

In just three hours that night I built all my critical sites. I 

never would have been able to do this with our other HMI. 

Then, I just sat there and monitored it all that first night to 

make sure everything worked the way it should. That was 

when I knew we had made the right decision. We now 

monitor about forty sites with the new system.” 

Remote Smartphone Access 

In addition to recreating the original functionality, they were able make use of other integrated tools within the new HMI. “The WAP (Wireless Application 

Protocol) application is great. Trihedral helped me set that up on some of our critical sites. That was a week before a major electrical storm came through this 

area. Instead of booting up our laptops and logging through the VIC (VTScada Internet Client), we could just pull out our Blackberries to check the status and 

acknowledge alarms. It takes four seconds from when I acknowledge an alarm on my phone to when it shows up on our server. That is really great. I know 

other systems can do that but with VTScada it’s built in.” 

Technical Support 

“I don’t know much about Trihedral’s business plan, but they’ve got it dialed in. You can tell that everyone you talk to takes such pride in what they do. They 

are energetic and self motivated. They do everything they can to overcome whatever roadblock I have. I can’t say enough about how special that is. It 

shouldn’t be that unusual. It just seems like common sense to me. But it is and it means a lot. The first time I call, I usually have the solution to my problem 

before I get off the phone. That’s how it works with people who take pride in what they do in my opinion.” 

Future Plans 

“I haven’t yet scratched the surface with what I can do with VTScada. The trending is unbelievable. I am learning my way through the report generator. I have 

already created a couple of them that go to my email.” 

“Originally, all we did was duplicate the screens from the old system and then tweak them a little bit. As I learn more, I would like to explore some of the 

interesting graphic tools that are available and give the whole application a more polished look.” 

“The more I learn about what we can do with our SCADA system, the more things I want to monitor. Most of that information is right there, it’s just a matter of 

tapping into it. This is what we needed all along.” 

Images used with permission from Joint Municipal Water and Sewer Commission (Lexington County, SC) 
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The page of critical sites Nicholson created in 3 hours.  

It is still used today. 


