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E3.1: Fault Tree analysis of Pressure Tank System  

Consider a pressure tank-pump-motor device and its associated control system that is 

intended to maintain the tank in a filled and pressurized condition. 

 

 
The function of the control system is to regulate the operation of the pump. The latter one 

pumps fluid from an infinitely large reservoir into the tank. Assume that it takes 60 seconds 

to pressurize the tank. The pressure switch has contacts that are closed when the tank is 

empty. When the threshold pressure has been reached, the pressure switch contacts open, 

deenergizing the coil of relay K2 so that relay K2 contacts open, removing power from the 

pump, causing the pump motor to cease operation. The tank is fitted with an outlet valve 

that drains the entire tank in an essentially negligible time; the outlet valve, however, is not 

a pressure relief valve. When the tank is empty, the pressure switch contacts close, and the 

cycle is repeated. 

Initially the system is considered to be in its dormant mode: switch S1 contacts open, relay 

K1 contacts open, and relay K2 contacts open; i.e., the control system is de-energized. In this 

deenergized state the contacts of the timer relay are closed. The tank is also assumed to be 

empty and the pressure switch contacts are therefore closed. 

System operation is started by momentarily depressing switch S1. This applies power to the 

coil of relay K1, thus closing relay K1 contacts. Relay K1 is now electrically self-latched. The 

closure of relay K1 contacts allows power to be applied to the coil of relay K2, whose 

contacts close to start the pump motor.  

The timer relay has been provided to allow emergency shut-down in the event that the 

pressure switch falls closed. Initially the timer relay contacts are closed and the timer relay 

coil is deenergized. Power is applied to the timer coil as soon as relay K1 contacts are closed. 

This starts a clock in the timer. If the clock registers 60 seconds of continuous power 

application to the timer relay coil, the timer relay contacts open (and latch in that position), 
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breaking the circuit to the K1 relay coil (previously latched closed) and thus producing 

system shut-down. In normal operation, when the pressure switch contacts open (and 

consequently relay K2 contacts open), the timer resets to 0 seconds. 

Determine the Minimal Cut Set for the event “Rupture of pressure tank after the start of 

pumping”. 

 

E3.2: Quine / McCluskey 

Use the algorithm by Quine / McCluskey to simplify the following function and determine 

its prime implicants: 

f(a,b,c,d) = a ∧ ( b ∧ ¬c  ∨  ¬b ∧ (d  ∨ b) ) 

 


