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Upgrading a Process Control System 

There are issues to consider before beginning the search for excellence and greater profitability 

Russ Kratowicz, Plant Services Executive Editor 

The technology for process controls evolves nearly as fast as the computer technology on which it resides. Without constant upgrading, a control system purchased only a few years ago begins to appear relatively antiquated when compared to the newest offerings spilling into the marketplace. Faster, better, cheaper are just some of the good reasons why plant operators will always have a need and desire for better control systems. Although this latent demand is good for software and hardware vendors, it can be frustrating for plant operators who may not necessarily have sufficient funding available to purchase what market conditions require. Nevertheless, it is worthwhile to explore some of the issues relevant when upgrading an older control system.

Better profitability
Upgrades represent a significant financial decision. Even if discretionary funds are available, getting approval to purchase can be difficult. When justifying the cost, the only goal should be to maximize the profitability of the process being upgraded. This means more than simply reducing costs; the other component of profitability is revenue. If the project is to be economically viable, the upgrade must either increase throughput that can be sold or minimize operating costs or both.

Being able to demonstrate unambiguously that the project can do both will do wonders for obtaining cash for the project. On the other hand, a lack of hard supporting data derived from current plant operations and finances makes much of the cost justification an exercise in speculation.

The latest version of any control system has new, different features. That is what makes upgrading desirable as support for increasing capacity, expanding the plant or reducing cost. Exploring the new technical features is what you will be doing once you begin your quest for improved productivity using a team approach.

Teamwork
An automation upgrade project is best performed by a select team of plant personnel from every department that will interact with the new system once it is commissioned and operational. This includes production, maintenance, instrumentation technicians, and other relevant plant functions. Team members must have some clout and authority to make independent decisions. Recruiting lower-level workers, who have no immediately pressing duties, to be team members is a mistake. Rather, select candidates who can communicate well, are assertive without being aggressive, have a solid working knowledge of how the plant actually operates, and are intimately familiar with how the existing control system functions.

The importance of training
Commissioning a new control system represents a change in plant operations. Dealing with change successfully can be difficult for operators and maintenance technicians who are not familiar with it. In addition, the new system and its capabilities will affect other people in the plant, if for no other reason than the reporting capabilities are different. Studies and anecdotal information imply that many plants exploit only 15 to 20 percent of the capabilities of a computerized maintenance management system. Getting the most benefit from a new control system requires that plant personnel be familiar with what it can do.

A control system performs two basic functions. First, it automates the process to minimize the labor content tied up in the product. Second, it captures data and reports it in a variety of formats that support effective analysis, either for troubleshooting or for optimization purposes. Any control system will perform the first function as well as any other. It's the second function that serves as the distinguishing feature among competing systems.

Both functions, however, require users to be trained if the implementation is to be successful. The appearance of the screens that comprise the human-machine interface, for example, will be different from what had been in use. The vendor is familiar with the new system's capabilities, while the plant staff is familiar with the real needs of day-to-day operations. The idea is for the vendor to explain how the former can be made to support the latter.

Ramrodding an upgrade through the plant and telling the operators that they should "just figure it out" is a recipe for disaster. Adequate training takes time, so it should begin the moment the purchase order is signed. Who will be trained, where the training will take place and how it should be conducted must be specified early in the project.

Adequate training also requires money, so its cost should be allocated up front, as well. Not only are there direct costs, but keeping the plant staffed while half the crew is in a classroom may involve extended overtime pay for many workers. On a final note, the classes should include only students from your plant. This will foster a greater degree of interaction and questioning of the instructor, all molded on common goals and experiences.

Practical example
Consider Agrifos Fertilizer, LP, which manufactures monoammonium phosphate and diammonium phosphate fertilizers at its plant in Pasadena, Texas. The facility crushes phosphate rock, treats it with sulfuric acid, and removes the precipitated gypsum by filtration. The weak phosphoric acid that remains is concentrated by evaporation. The plant produces about 680 tons of fertilizer per day on a 7-day, 24-hour basis. The plant has a staff of 175.

The company needed to expand the plant for two reasons. First was a need to increase capacity in one plant section to more than 1,000 tons per day. The other was to change the product mix to include superphosphoric acid, a product with greater value-added.

As one would expect, achieving these goals required adding processing equipment while holding capital spending to a bare minimum. Increasing the equipment base, however, was a move that would overload the existing control system. It became clear that an upgraded control system was mandatory if the plant was to expand. The existing control system was already starting to be I/O bound, because of a limit to the number of I/O cards that it could handle without degrading the scan rate and, by extension, the performance of the process equipment. Several critical control loops demanded a rapid scan rate to ensure the tight control required for product uniformity.

Controlling the overall process was a 10-year-old UNIX-based distributed control system that relied on a robust 386-type central processing unit to serve the 300 or so data nodes dedicated to the plant section being upgraded. The rack holding the I/O cards (8, 16 and 32 inputs) was located in an area behind the control room where the corrosive atmosphere was far too dusty and harsh for the more sensitive control systems on the market. A desire to protect the company's investment in the new control system necessitated the addition of a control room expansion to the scope of work.

Although the strategic planning that initiated the plant expansion came from the executive offices, the operational details of the new control system came from the shop floor and moved upward. The last thing the company wanted to do was install a new control system without getting buy-in from the people in the plant who would be using it for a long time. If a new system doesn't support the way employees actually work every day, it is a bad system. The workers who actually make the plant profitable would have to do battle with system-induced constraints, thereby limiting productivity. Besides, the exact identity of a process control system and its efficiency are factors irrelevant to customers that buy the plant's fertilizer products.

The two ends of the chain of command viewed the plant expansion from different perspectives, but the overall objective became one of increasing capacity without compromising the workers' ability to make a quality product. The operator buy-in also forestalled complaints that upper management was not providing the infrastructure needed to do the job once the plant expansion was completed.

Getting the buy-in
According to Laurence Rogers, manager of instrument and electrical projects, the on-site representative for Metro Technical Services LLC, the contractor coordinating the automation upgrade, this project was driven from the bottom up.

Getting buy-in from the operators and maintenance technicians involved extensive use of polls and a process of continuously seeking input from them. The operators provided a great deal of input regarding what historical data should be tracked, the appearance of the human-machine interface, and every aspect of the system's look and feel. They also reviewed project plans and drawings to ensure that the installed system is as easy to operate as possible. When it is completed, the six or eight operators in the control room during each shift are going to get what they need to do the job right the first time. 
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