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' Combustion chamber
" isentropic
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* heavy-duty gas turbines (HDGT)
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' Single-spool
' Single-shaft
" Twin-shaft



3RS (g0 IS > wlanl e Cil (295 4 A ) (5 )5m iS55, y9e SO (s 5o
Oy s e (Sle Blod 5155 g5 9 5 55155 ey 0y97me - iz 38 g S
gm0 oS S8 > sl p3Y Olg a8 09h (oo 00uels 55 TYL LS b y95 b T e aeST s 55 95155
o] ot Gl 095 (oo il 325 T)LEd 08 g pb 0 &S (g g ol cnl bt oo pal B )
D Tams o gl 1) 05950 55 S5 omysi soi9e o V-F JS2 08 e

s>
$99)3 leo g U "
4 -
T ‘
-~

'

]

:

'

'

- ]

3kt '

1 H
1

S o w2y

Ji95 25 ypoS
A Y, A

YU 5L o yes Ol HLAS (o yed
S s S =

w

36 59955 S5 e85
DIV ] o9 0390 59 35 comrgd s9ig0 S 1-F S

S35 g Gilw Jue sl by V-2-T
Syg0 1y ,S0g, glgil wlol poais &l sla Jaw DY] ) Kan & j5ls asile oliiies 5 odn
S5l Joa oils g0 45 jlailen Lol wisS B yme 35 sl s (slp IS Joe S b iols 18 s
Ly oliebl LB YL 2L L 58 sla Gy w50 oS 8 38 sle s sile 4t
(Sile dne sl e sla O j0 aily (o0 5 G5 g la Joe (al pegdle il el
o pl5 oS Lil )il oolitul 0508 5 (b e dlas (asedd S (i jlel oyl Sy 5nile
5 b oo Coedl 5 890 Gl (o0 0)lpen i SRS pwiige w1 a3 plaS 00l S
s JAES 5 5l Joe 9550 50 50k wlie 0,8 S eaisl jo collab (6l |y 55 e S5

' Power Turbine(PT)

" Compressor Turbine (CT)
" High Pressure (HP)

* Low Pressure (LP)

* Visser
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* Rowen’s model
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° Nonlinear autoregressive exogenous model
“generalized predictive control (GPC)
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Abstract:

This thesis, considers a single-shaft gas turbine and propose an observer-based and adaptive
neural network controller. This controls the rotational speed of considered gas turbine. The
structure of this controller is fully explained and the control goal is the design of a system so
that a gas turbine speed can detect desired input.Since ,all of the state variables are not available,
the system state vector is estimated by the observer and is used to set the controller parameters
and estimate the nonlinear dynamics of gas turbine with two RBF neural networks. Every gas
turbine parameters including: inlet and outlet temperature, outlet pressure, inlet pressure,
combustion conditions, and etc must be placed within their permitted limits, so the controller is
set in accordance with the requirements of the gas turbine and its constraints and certain control
goals. Finally, the controller performance was investigated to control the rotational speed of the
gas turbine and the results showed that this controller could track changes in the input with a
very good accuracy and speed.

keywords: gas turbine, adaptive-neuro control, turbine speed control, neural network, neural
control.
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