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Electronic Control System

Function of ECS is to keep the variables of a
system electronically at the desirable value.

Implemented In two ways
Analog (PID Controllers)

Digital (ON/OFF / Digital Processors)



Analog Control

The system to be controlled is the Plant /Process .A sensor
measures the quantity to be controlled. An actuator affects
the plant. A controller or control processor processes the
sensor signal to drive the actuator. Disturbance is a signal
from external of the plant that occurs unpredictably and

disturbs the plant from reaching the pre specified level
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Proportional (P) controller

* Proportional control is the most basic control that is always
used in the controllers. This is easy to develop, but cannot

remove stea dy—state error.

 The equation of the P controller in time domain: u(t) =K p
e(t) where K p -proportional gain.

Closed-Loop Step: Kp=300
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Proportional-Integral (Pl) controller

* Proportional-Integral controller is used to eliminate steady-state
error, but if integral gain is mistuned, the system can become
unstable and the response time can be slower.

 The equation of the Pl controller in time domain:

u(t)=K e(t) + X, L e(rydr where K i : integral gain

Clogsed-Loop Step: Kp=30 Ki=70
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Proportional-Derivative (PD) controller

* PD control increases the stability of the system and
makes the response time faster, but with the
presence of noise in the system.

* The equation H(t)=KPe(r:}+Kd%e(f) er in time domain:

Closed-Loop Step: Kp=300, Kd=10
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PID (Proportional-lntegraI-Derivative)

 More than 80% of the feedback controllers are PID controllers in the
actual fields, because its performance is good and it is easy to tune.

* The equation of the PID controller in time domain:

d :
u(t) =K e(t)+K, Ee( )+K,.L o(7)dr

7 Closed-Loop Step: Fip 350 Ki=300 Kd=5500
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Setpoint (S°)

PID (Proportional-Integral-Derivative)
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PID (Proportional-Integral-Derivative)

PROPORTIOMNAL 15 - . : : . . : . ;
RP1 & P2 R = referance signal

>_‘ R4
Jj+ XOP2 1t

DERIVATIVE SUMMER INVERTER
LD _ RC 12 13 14 15
VERR 4 7 g RD g R7 Re R3

HE

“Kp=1 Ki=1 Ki=1

05p

RA

Hop: HOPS HOPE

INTEGRAL
R 1D ﬁu 11 0
7]

RE

+
XOoP4



Thank You



