J K I I C Journal of the Korea Institute of Information and
Communication Engineering

SHEM B ELISHS| =& K| Vol 25, No, 11: 1495~1504, Nov. 2021

=48 Hlo|L{2] WM ZSHEE 9|5 Neuro PID Hlo]
Eizil
Neuro PID Control for Ultra-Compact Binary Power Generation Plant

Kun-Young Han'"
"Research professor, Al Grand ICT Research Center, Dong-Eui University, Busan, 47340 Korea

2 o

228 vho] U)o M ZAEL AU Y29 o] ] AL TR Ao XS o] g3to] Aol XS A0 = wig
ch A IRl SAE) S 87 2ol B gule) R e w419l dgo ol W
31, EHE E47) ) W52 PID stebu] )7k AE o] PID Alof Al ghol Al 2ol ey 202 ofojz]

Fikc, e violuf<] W SRS0] 5 2Ol 5EE el ol d g

5 Aloj x| 2:8le] 417] A2ke 7|3k, AISHE Neuro PID A]0] A 2818 F-2 2] PID #]ojA] 2%
Beflold 4TS F3) 1 HEAS BTk

K2 o
17

=
=75
= E%Oﬂ A= EWEL B4 A Hgof whe} PID uetu| B & 454 22 24 5h= A4 7|42 Neuro PID A
lo
Ak
Al

ABSTRACT

An ultra-compact binary power generation plant converts thermal energy into electric power using temperature
difference between heat source and cooling source. In the actual power generation environment, the characteristic value of
the plant changes due to any negative effects such as environmental condition or corrosion of related equipment. If the
characteristic value of the plant changes, it may lead to unstable output of the turbine in a conventional PID control
system with fixed PID parameters. A Neuro PID control system based on Neural Network adaptively to adjust the PID
parameters according to the change in the characteristic value of the plant is proposed in this paper. Discrete-time transfer
function models to represent the dynamic characteristics near the operating point of the investigated plant are deduced,
and a design strategy of the proposed control system is described. The proposed Neuro PID control system is compared
with the conventional PID control system, and its effectiveness is demonstrated through the simulation results.
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Fig. 1 Conceptual diagram of an ultra-compact binary power plant
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Table. 1 Manipulated variables and Controlled variables

Manipulated variables Controlled variables

uy,, : Hot water pump Yy © Pressure of Turbine

(r/min) Inlet[Mpa]

Ug, : Cold water pump Ypo : Pressure of Turbine

Outlet[Mpa]

(r/min)

Ao, 1A 29 S0 R RE 2908 25 )
AT AL EEUT,

Table. 2 Experimental conditions of Step responses

Uy > Gufz) — S
> Gog(z)
> Gielz)

Uep - Goc(-') - Ypo

Fig. 2 Block diagram of 2|-20 system
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Manipulated variables

Controlled variables

Uy, : Mass of Hot water (Step input)
[60 ¢ /min (10Hz) — 283 ¢ /min (60Hz)]

Condition 1 Yp; - Pressure of Turbine Inlet[Mpa]
Uy, : Mass of Cold water (Fixed)
[265 ¢ /min (60Hz)]
Uy, - Mass of Hot water (Fixed)
[240 ¢ /min (50Hz)] .
Condtion 2 Ypo * Pressure of Turbine Outlet[Mpa]

Ug, - Mass of Cold water (Step input)
[120 ¢ /min (20Hz) — 265 ¢ /min (60Hz)]
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