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Modeling and Design of Decouple PID Control for Ultra Compact Binary Power Plant
Using Low Temperature Difference Thermal Energy
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Linear transfer function models of three inputs-two outputs of a 10KW class ultra-compact binary power plant are
built to design control system in this paper. Decouple PID control systems using pre-compensators with parallel
connection for linearized transfer function matrix models are designed to reduce the interaction of a multivariable
control plant. In addition, control results of two inputs-two outputs system and three inputs-two outputs system are

compared to confirm the control performance.
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Fig. 1 Structure of ultra-compact binary power generation system using low temperature difference thermal energy
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Fig. 2 Block diagram of 3inputs-2outputs transfer function model Fig. 3 Real response by Hot water step input
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Fig. 4 Real response by Cold water step input Fig. 5 Real response by Solenoid valve step input
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Fig. 11 PID control result of 3input 2out system
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Fig.21 Nyquist and Bode diagram of Cold water loop of 3inputs-2outputs plant

Table3 3 AN 2HATT U &2 AF12 AT T 2 bOFEWERED Lk

Tl ERE PE LVME X5y 3A2HN 2 ANJ12H
FA EH 3~10 [dB] TR 5.55[dB] 0.262[dB]
WKFR 1.92[dB] 48.2[dB]
IVEEES 20~70[deg] IRAGR 91.2[deg] 4.17[deg]
m7KFR 29.5[deg] 19.6[deg]
FeErRs 700 2200 F»
HEERE 2 Ll L2 b DR 3 TH D, LLEE Y, 3 AJ)2 HAFEFuMb PID HlESR O )73 7 1 48, (ks

WRGOLE LVMEIZELS, SIS ED 2 LR TE 5.

FEET T v N OBWERITEEIZ
Lo, zox é@%TLt

bz
EtL, FETHHMLRTEER
PRz,

h
=]

6. ¥
B 5=+

ZXDlEERE AR LT,

(A TSRS TH e T VG L, T — 2 &0
E70, BAER LRI ER OB A BT 2B E Lo THME PID Hl#% &2
BT, BMERERZEOITIRITOVTHETL, TDOAMME

15



16

EER, AT F, PR, R

x ®

(1) W.L.Owens, “OTEC plant response and control analysis”, ASME J Solar Energy Eng, vol.104,n0.3(1982), pp.208-215.

(2) Satomi S, Han K-Y, S J-S, Lee H-H, “A learing control of unused energy power generation”, 15th International Symposium
on AROB,vol.15,10.4(2010), pp.450-454.

(3) H-H Lee, W-K Choi, J-Y Song, S-G Lee, Akizuki K, “Noninteracting PID Control of a Fluid Temperature and Liquid Level
Interacting System”, Trans. IEE of Japan, vol.119-C, n0.8/9(1999), pp.1035-1041.

(4) H-H Lee, Nagamachi M, W-K Choi, J-Y Song, Miyazaki M, Akizuki K, “Noninteracting Multi-Stage Noninteracting PID
Control by Precompensators with Series-Parallel Connection”, Trans. IEE of Japan, vol.123,n0.1(2003), pp.43-49.





