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Innovative maintenance strategies for Memosens Systems
Dr. Monika Heisterkamp

The Memosens sensor technology introduced by Endress+Hauser in 2004 has proven its worth in the tough day-to-day industry environment. The digital Memosens systems not only increase process safety but also reduce costs since they are cheaper to maintain than equivalent analog measuring points. An integral part of this strategy is central calibration in the labs of the measurement and control workshops where the sensors are regenerated and calibrated under ideal conditions. This approach is particularly worthwhile for process analysis parameters such as pH measurement as they have to be calibrated and adjusted frequently.
At its center in Gernsheim, Merck KGaA switched its pH measuring points in the chemical production section over to Memosens sensor technology more than a year ago. Here, chemicals are produced in batch processes at temperatures between 75 and 85°C. The pH value is usually in the very acidic range but can go as far as the alkaline range at times. Since the pH value is very relevant to the quality of the process, it is measured redundantly with the Orbipore electrode CPS91D with Memosens technology in conjunction with a 2-channel Mycom S CPM153 with a digital sensor input. The measuring system is integrated into the process control system by means of the Profibus output in Mycom.
The harsh process conditions take a considerable toll on the sensors used. Both the pH and temperature ranges of the process, and the medium itself, make tough demands in terms of sensor performance and robustness. The medium attacks the leached layer of the pH-sensitive glass, with the glass becoming "unclear and dull" as a result. This reduces the sensitivity of the sensor and thus the quality of the pH measurement. The leached layer can be brought back to an optimum state by regenerating the sensors regularly which, in turn, extends the operating life of the electrodes. 
The advantages of Memosens sensor technology come to the fore particularly in such harsh process conditions. Inductive data transmission eliminates the difficulties of analog pH measurement, such as moisture, salt bridges, potential overlay or EMC interference. Mr. Werske, measurement and control specialist at the Gernsheim plant, cites another advantage that was a decisive factor in making Merck switch to Memosens sensor technology: "Being able to simply replace the sensors on site and then service them centrally in the lab under ideal conditions gives us such quality and cost advantages that more than justify the costs for upgrading." 
Within the context of the innovative calibration and maintenance strategy, Merck is focussing on predictive maintenance as the operating staff simply replaces the sensors on site with calibrated sensors at regular intervals. The measurement and control specialists then maintain the replaced sensors in the company's measurement and control workshop by:
•
Qualifying the condition of the sensor

•
Cleaning and regenerating if necessary

•
Calibrating/adjusting

The sensor is then ready for operation again afterwards, is brought back to the plant and used in the process.
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How does predictive maintenance affect the operating life of the sensors? Manfred Walter, also a measurement and control expert at Merck in Gernsheim, and responsible for pH measurement, finds that "the operating life of the sensors has been extended by about 30 %. Some sensors were even in operation for 6 months – the analog sensors deployed previously never achieved such a long service life." To quantify this subjective observation, the measurement and control specialists kept statistics on all the data saved in the sensor. The data were read out at the transmitter and added to the statistics by hand. This process was time-consuming, susceptible to error and thus resulted in high costs. 
End-to-end documentation of the life cycle of the Memosens sensors

For this reason, Merck is now using the new intelligent data management system for Memosens systems with Liquiline transmitters. The Memobase data management software is based on a server-enabled database and, in conjunction with the laboratory measuring system, is an essential part of the cost-saving Memosens maintenance strategy. 
[Scheme: Life cycle of Memosens sensors]

The Memobase software records all the data stored in the sensor, the calibration/adjustment data and the process- and measuring point-specific data during central sensor calibration.  The data are thus also managed centrally and automatically. In this way, the client can track and document the entire life cycle of his Memosens sensors end to end from the results of factory calibration, to storage and operation, and on to final sensor scrapping. In addition to the unique serial number of the sensor, the measuring system where the sensor has been operated in the plant also acts as the data management allocation key. Using the TAG information, the database always links the sensor-specific data - such as the serial number, sensor type and factory calibration data - to the data of the measuring points such that these data cannot be modified or confused with other data. 
By automatically transmitting all the data saved in the sensor following calibration in the lab, an additional data record is recorded for the sensor history, including the operating location, by means of the TAG. Mr. Walter regards the graphic display showing the slope and zero point over time as particularly useful - "here you can see the condition of the sensor at a glance," he says. Based on the information on the operating hours - particularly in extreme pH and temperature ranges - and using a number of other criteria, the company decides when a sensor is to be regenerated or scrapped.
Thus, measuring systems and maintenance concepts are analyzed on the basis of the sensor and measuring point data recorded centrally, and optimized where necessary. The following analysis options are available here:
•
Sensor history with serial number 
Graphic display of the calibration results over time and information on the various operating locations and conditions. 
•
Measuring point history with TAG 
Information as to which sensors have been in operation at a certain measuring point, how long they were in operation and when. 
As a result, predictive maintenance with improved asset management becomes an integral part of the new maintenance strategy. 
Clear assignment of the sensors to the measuring point

This innovative maintenance strategy also has an effect on processes during operation and on the day-to-day working scenario. The sensors no longer only remain at the measuring point. Instead, they are taken to the central calibration system in the measurement and control workshop to be maintained and then brought back to the operating facility and deployed again in the process. This movement of the sensor from place to place requires viable measures to ensure that the sensors are reconnected to the correct measuring system. 

With Memobase, the sensors are recorded in the central calibration system during initial commissioning. Here, the client can assign the sensor a specific measuring point TAG X or a measuring point group TAG group 1. This assignment is stored in the database and in the sensor itself. With the Memoclip accessory, this assignment can also be made visible from the outside so that the sensor is clearly labeled throughout its entire life cycle, even when being transported and calibrated. 
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When the sensor is replaced on the online measuring point, the Liquiline transmitter uses the TAG or TAG group to check whether the correct sensor has been connected. If a sensor with the incorrect assignment is connected by mistake, an alarm is automatically output. For reasons of safety, the measuring point cannot be put back into service until a correct sensor has been connected. This simple operation ensures that the right sensors are used. Consequently, the sensor can be replaced correctly 24x7 by the operating staff on site – either in rotation or in the event of an error.
Summary

The Memosens sensor technology from Endress+Hauser has revolutionized analytical measuring technology. Sensors are already available for the pH, dissolved oxygen and conductivity parameters and the platform is being continuously expanded. For the pH sensors in particular, all sensor types are available which ensure safe plant operation. Users can choose between sensors with a liquid, gel or polymer electrolyte and different types of membrane, such as ceramic and Teflon membranes, or the "open" membrane, to find the optimum sensor for their process. The various electrolyte and membrane combinations are available both for glass sensors and the non-glass ISFET sensors from the Tophit product family. Pfaudler enamel sensors with Memosens technology will soon be added to the portfolio. In this way, our clients can choose the ideal sensor for every application.
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The Endress+Hauser Group 

Endress+Hauser is a global leader in measurement instrumentation, services and solutions for industrial process engineering. With over 7,000 employees worldwide, the Group generates annual net sales of about one billion euros. 

Structure
Company-owned sales centers and a network of partners and representatives guarantee competent worldwide support. Product centers in ten countries meet customers’ needs and requirements quickly and effectively. As a successful family-owned business, Endress+Hauser is set for continued independence and self-reliance in the future.

Products 

Endress+Hauser provides sensors, instruments, systems and services for level, flow, pressure and temperature measurement as well as liquid analysis and data acquisition. The company supports customers with solutions and services in automation engineering, logistics and information technology. Our products set standards in quality and technology.

Industries 

Customers are primarily from the chemical/petrochemical, food & beverage, water/wastewater, pharmaceutical, oil & gas, energy, primaries, pulp & paper and shipbuilding industries. Endress+Hauser supports its customers to optimize their process engineering procedures while taking into consideration environmental protection, safety and economic efficiency. 

History 

Founded in 1953 by Georg H. Endress and Ludwig Hauser, Endress+Hauser has developed from being a specialist in level measurement to a provider of complete solutions for industrial measuring technology and automation, with expansion into new territories and markets.
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