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When  there  is  no disturbance, the output is given by 
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Thus, the error is the difference between R(s) and the actual output CR(s). The error ER(s) is given by 
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If the system is stable, the steady-state error eSSR(t)  can be given by 
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When only the disturbance input D(s) is present, the output CD(s) is given by 
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Since the desired output to the disturbance input D(s) is zero, the error ED(s) can be given by 
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For the stable system, the steady-state error eSSD(t) is given by 
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The steady-state error when both the reference input R(s) and disturbance input D(s) are present is the 
sum of above two error, eSSR(t) and eSSD(t), and is given by 
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From above figure, following transfer function can be obtained. 
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This is equivalent to differential equation  
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Comparing this equation with the standard equation 
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We obtain  
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