METHODS AND APPARATUS FOR OBTAI NI NG PROCESS CHARACTERI STI CS

AN SELF- TUNI NG CONTROLLERS The characteristics of a field process
system (13) controlled by a self tuning controller (10) are obtai ned by
anal yzing the open | oop response of the process variable (PV) to a step
applied at the controller's control outpd2 (11). A first-order system
response with pure tine delay is used to approximate a higher-order field
process systenis actual response. The overall deadtinme and tinme constant
of the first-order approximation are c&BSIRA¢Thed. The maxi mum sl ope of the
process variable response to the step is stored along with an assigned tine
of its occurrence and an assroned process vari abl e. The stc‘ed .nformation
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information is assuned to be tm_iggggnggygigggggiggga second- order response
having a 10:1 tine constant ratio and is used to find the assuned
second-order tinme constants which are used to find the first-order tine
constant. In a seTgndhardadriwricstdfealfiedt miodess tsyseenc ¢r3)t anttrodled by
determ ned by usi.ng a_convergence int fallin t hi ter
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the first-order approximation'are determined. The maximum slope of the

process variable response to the step is stored along with an assigned
time of its occurrence and an assigned process variable. The stored
information is used to approximate the overall deadtime. In one
embodiment the stored information is assumed to be the data obtained
from a second-order response having a 10:1 time constant ratio and is
used to find the assumed second-order time constants which are used to
find the first-order time constant. In a second embodiment the first
order time constant is determined by using a convergence point falling
within a predetermined range between the actual response data and the
first-order approximation. The step is not applied to the control
output (11) until the process variable has reached the initial steady
state condition and the calculation of slope ceases when the process
variablez response reaches the final steady state condition.
Alternative techniques'are disclosed for determining the steady state

condition.
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