PSET 12 (the last one!  Due start of class on 12.6.18)
Individual Problem 1: 
Copy the standard block diagram for cascade control.  Derive the full cascade loop servo and regulatory transfer functions using block algebra.  Compare with what was presented in class.
Individual Problem 2: 
Consider a SOPDT process with the following parameters: Kp = 1.2, Tau1 = 10, Tau2 = 7
That is controlled by a PI controller with the following parameters: Kc = 1.7, TauI = 13.7
(Assume all other transfer functions, such as Gm, Km, Kip, etc. are = 1).
a) Model the effect of changing the SOPDT theta from 0 to 5min to a unit step input change.
b) Over what theta value does the process become unstable?
c) Implement the smith predictor transfer function with theta of 5 min.  How does this improve the response time (compare to (a)).
Individual Problem 3:
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Table 10.1 Failure Rates for Sclected Components /

(Mannan, 2012)

Instrument

Failure Frequency
(faults per year)

Control valve

Valve positioner

Current/pressure transducer

Pressure measurement

Flow measurement (fluids)
Orifice plate and DP transmitter
Magnetic flowmeter

Temperature measurcment
Thermocouple
Mercury-in-steel thermometer

Controller (electronic)

Flow switch

Pressure switch

Alarm indicator lamp

Gas-liquid chromatograph

0.60
0.44
049
141

173
218

0.52
0.027
029
L2
034
0.044

306
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16.1 Mcasurement devices and their dynamics influence the

design of feedback controllers. Briefly indicate which
@ of the two systems below would have its closcd-loop.
performance enhanced significantly by application of cascade
control (see Fig. 164 for notation and assume Gy, =1 and
Gy = G,y). Using the controfler settings shown below, evalu-
ate the effect of a unit step disturbance in D, on both systems
AandB.

System A System B

Gp= 2o
"0+ 1
G =501
1
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=5l
0s
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K, =025

All time constants are in minutes,
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10.6 Consider the liquid storage tank with a low-level inter-
fock, as shown in Fig. 10.4. Suppose that an independent
low-level alarm is added, with its set-point value above the
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value for the low-level switch. If both the low-level alarm and
the low-level interlock system fail simultancously, the pump.
could be seriously damaged. What is the probability that thi
occurs? What is the mean time between failures?

Fail

re rates (faults per year):

Solenoid switch: g =0.01
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109 Using the failure rate data in Table 101, evaluate the reli-
ability and mean time between failures for the high-pressurc
interlock in Fig. 104, Assume that the failure rate for the
solenoid switch and valve is j = 042 fauls per year.




