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10.5 Limit switches and position transmitters
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Actuators and accessories make up 20 % of the total investment in process control 
systems, thus playing an important role in instrumentation.

Due to the increasing degree of plant automation, not only the number of throttling valves 
sold is growing. The number of automated on/off control valves constantly increases as 
well.

In modern plants, half of the control valves are used as throttling valves and the other 
half as on/off valves. The exact shares may vary depending on the plant type and are 
determined by the process conditions. When taking a closer look at the share of on/off 
valves, it becomes obvious that approx. 5 % to 10 % of these valves are used in safety-
instrumented systems (SIS), which means that they shut down the plant in case of fault.

The adoption of IEC 61508 and IEC 61511 stirred up a worldwide discussion about plant 
safety, which led to valve manufacturers having to furnish certificates that prove the 
execution of the instrumentation and components used.

Frequently, Ball valves (up to DN 100) and Butterfly valves are used for on/off service. 
The actuators are usually single-acting or double-acting piston actuators or diaphragm 
actuators.

According to a study conducted by the CHEMIE TECHNIK (CT) magazine, the market 
share of the typical on/off valves (Butterfly/Ball valves) in terms of value amounts to 9 % 
and is thus nearly as high as the share of Control valves (10 %).

As a result, on/off valves constitute a considerable market potential.
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Figure 10.5.-1: Source: CT market analysis, in CHEMIE TECHNIK, Edition 31, Issue 11
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Final control elements often work under adverse operating conditions and are rarely freely 
accessible. For this reason it is important for the personnel in the control room to know 
which position the valve occupies at any point in time. This need is usually resolved by the 
use of stroke transmitters and/or limit switches which are connected to the valve actuator 
and which provide corresponding analog or digital signals to the control room (Figure 
10.5.2.-1). Fundamentally we can distinguish between two different methods which are 
briefly explained below. (See also Table 10.5.4.-1)

10.5.1. Continuous feedback of valve position
This requires a motion transmitter (e.g. potentiometer) which generates a signal which is 
proportional to the travel and/or angle of rotation of the final control element. In the most 
simple case, the potentiometer is supplied with a constant voltage and the position of 
the actuator is measured by means of the slide wire of the potentiometer. The measured 
voltage is transmitted to the control room and read on an instrument which is scaled in 
millimeters or in angular degrees. 

However a current signal of standard range (4 to 20 mA) is preferred today since a constant 
voltage is not required and the voltage drop of the wiring system needs not be considered. 
Small integrated circuits on a single chip convert the position of the potentiometer into 
a current range of 4 to 20 mA. In this way, the output signal can be routed directly to a 
display or alarm monitor in the control room. The valve/actuator travel detection is usually 
derived in a similar fashion as for positioners, i.e. via a feedback lever.

10.5.2. Feedback by means of limit switches

Figure 10.5.2.-1: Limit switch

Unlike stroke transmitters limit switches only provide digital (binary) signals. A switch 
contact is either open or closed if the adjustable, limiting value, is reached. As a result, in 
the simpler cases an visual or audible signal is generated. However, the interlocking into a 
control system could be considerably more complex and might even be used to control a 
shutdown of the entire plant. Quite common are so-called interlocking devices which only 
proceed with sequenced actions after the adjustable limit values have been reached. This 
often happens with heating / cooling circuits in order to avoid a waste of energy i.e. the 
cooling valve can only open if it is confirmed that the heating valve is already closed and 
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