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Design of Decentralized Multilevel-Multiple Model Adaptive
Controller(DM—-MMAC) for Power Plant
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Abstract - In this paper, a decentralized multilevel-adaptive controller for a boiler-turbine system is designed by using
multiple model adaptive method. It is applied to the drum type boiler-turbine system which is sirnplified from Boryung T/P #1,2
model. A linearlized model is decomposed into three subsystems by means of linear transformation. Then the DMC based on
such subsystem is designed and a Multiple Model Adaptive Control{MMAC) scheme is applied for the purpose of the good

tracking to variable load demands of the thermal power plant.

The good performance of the designed controller is shown by

simulations in various conditions that have the large step and ramp change of power demand.

Key Words : Boiler-Turbine system, DMC, MMAC
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a) 0 0 I? bl
an an an 0| V| — | &
as; 0 ay 0 X. b3 (Al)
0 0 ay b4
q
bl = h(‘pSwa + (pw - ps)(Q_ (hw - h/w)Q/w) - hrpqu
b2 = qurv b3 = Q - (hw - hs)‘]/w - thrQr
by = g0 — 4.
00w
an = Vil ol — 0.0.) 55— (9P + V(.o 3P, )
w a m
ay = Vram—a“P‘d— = Vilow =0 55— 2
3 "
ap = Punan = ~V,(0u = 0) 35" a
ap, da,, ah
ay = V,h (a,,, + ps—a?d:) + Vw,pwm
0
Agy = V h @5 ag( Ay =T
N Py
dm PLu — Ps X(l (pu.-—ps)Xr
w__ s Xr
(1 + <Le—edXy )
Ps
FanANe de 3 2o
Py= Py~ f-o* (A2)
QSso=KleVPm+K2VPsso (AS)
MW= alPssn‘I:.m + a P&m + 340 + ay (A4)

714, P : =39 ZF7|¢d™ [MPal, V, :
29 [m’], X, : 443ue Z714q, : steam
ke/secl, Q@ @ dF [Kl/sec], g 3

Pt #3719 Aol

71 &b, MW: &9 [MW]

=ue) g9

flow rate

[kg/sec]

W 8 (throttle valve)¥ A {%], P, @ %

B A1 57 SETooMe Bigol Z42)
" :3}2‘“%] 50 75 9% 100 110
P,, [MPa] 171 | 175 | 1775 | 181 | 18.12
V, [m’] 185 | 185 | 185 | 185 | 185
X, 0.1872 | 02209 | 0.2435 | 0.2476 | 0.2518
q; [Kg/sec] | 19500 | 303.14 | 393.00 | 41095 | 430.00
Q [KJ/sec] | 246022 | 378085 | 486492 | 503169 | 526156
P, (%] 1.3691 | 326481 |58.3759 | 62.4702 | 67.9354
4z [Kg/sec] | 1950 | 303.14 | 393.00 | 410.95 | 430.00
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