Test #1 of the Operator-less Controlled Access System for NSRL

A.Rusek

The operator-less access system for NSRL, currently under construction and testing, is a collection of several devices whose I/O signals are integrated in a PLC. The overall reliability of the system is not known at this time, one of the major missing elements being the reliability of the optical turnstile on which we will rely to provide us with the entry and exit counts. The test summarized here was conducted to obtain this number.

Goal

The goal was to test the error rate of the single count function of the turnstile. The turnstile has several built in functions, one of which is the directional count, for which there is a separate output signal for each direction. An acceptable result, set by the RSC chair, was better than one in ten thousand (<0.0001) 

Procedure

We used a motorized silhouette to simulate a person walking in and out of the access system continuously. An optical counter was fixed in the system, independent of the PLC, which gave a count every time it was intercepted by the silhouette. 

 All functions of the PLC were disabled except for the reading of the turnstile outputs, and tallying the numbers. Each entry/exit sequence was expected to yield one count each on the four counters, that is “in, turnstile 1”, “in, turnstile 2”, “out, turnstile 2” and “out, turnstile 1”. Each sequence was also expected to increment the optical counter by 2.  All was considered well if at the end of any given cycle, all counters read the same number, exactly half that displayed by the optical counter. Anything else would have been an error. 

Results

We ran the test over a weekend, checking on it periodically to make note of the approximate time of any errors. The rate was about 7 cycles per minute. We were able to complete over 27,000 entries and exits without a single fault. 

Problems encountered

There were several problems we encountered while setting up for and attempting to carry out the test, and we would like to list them here for the record. 

When we first started setting up for the test, the PLC program was a full (still untested) program, with sections commented out to avoid fault related crashes. This approach was not straightforward enough, resulting in subtle problems with the sequence of operations, its timing and reliability. We solved it by using a program especially written for the test, and, in fact, used it as the foundation for the new program currently being used. 

There were problems related to the silhouette, the way it swung when operated at high speed, and the way it dragged on the ground. After much tweaking, we managed to configure it so that it satisfactorily approximated the behavior of a person walking through the system.

Finally, there was a peculiar problem with one of the light boards on the transmission side of one of the turnstiles. The problem was not easily diagnosed, as it did not manifest itself in one of the ways recognized and documented by the vendor. We now know how to catch such a problem, and, in addition, the vendor is working on a fix that will allow the turnstile to self diagnose this problem and issue an alert of some kind through the CPU board. We have not encountered this problem again, but it should be pointed out that an inconsistency between the two turnstile counts, or between the turnstile counts and the light curtain signal, would result in a loss of sweep. 

