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*- Nuclear power plant
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- Robust fuzzy logic gain scheduler

- Model predictive controller

- Optimal

- Adaptive predictive controller

- Recursive parameter estimation algorithm
- Adaptive fuzzy model

- Estimation behavior

- Recursive algorithm
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2~ Nuclear fission
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- Coposite materials
2 .

- Atomic reactors
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2. Porosity materials
* - Condensation
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! - Pressurized Water Reactor (PWR)
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- Reactor core

- Primary circuit

- Secondary circuit
- Condenser
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* - Secondary Circuit

\Y



'y Wgo 5-Y

5 55T, agl e saliS S > bl i a5 atl e 0lfg 0 sadlS slial ) K
D9 5 Slaiws ;iS55 peis D)0 4 )0 Wge 5,Sles 05 oo 1y gl Jlae L
Sl ol b g 1) (Ko Sals by wilgs [l Wgs ST 4 ok 038 e 3l Sl
op & cxge (G jlan il )3 g ead e laop 4 (0 4ps el Sl )0 392 9s
95Ty Lawgs ool g D)l gt Wl b Wge ST izes al wles o)y slo
Ve O o wilyy a5 Coul ppe jls 5090 (nl 4 4258 b Dgdi o ,5551, (55l bgels
cel By W ;o Of mhaw o 5l G Gl 1) el a5 asuin sdgame S yo | by
551, 3 Sl el i G2 il o s 2815 5 (e 4 opn o A )l
Juis a1y )eSTy ol (hgels pgd o )0 g (8 ooy o> Jsl e o 09h o

DYAY] el g BB allis Jbu dge 51 10 O mhaw [0S 10 cosls aalys

095 e i (% S8 porinend alex Sl Sz S ssry S5 W
<l gl J5S oul slagly jo ohg 4 VT 1l og (s e (lgi b )b Wge slaculns
Dlced Tadss Ol 5 g, b ol ay 4y Jbu Wae O el Olss 05l oo lgds |,
wrly ol dinliy S o Uyl 1) a5l e g gl Jhe oy oains Lol g oS ik e oge
1o 5o 8l 5l ol 5l (650 el myg 595150 (30,5 4 sl 5L 890 ,lu adg

Wgo Jlo 50 0aiS U Jlw 9 005 0 Colon o Wge 4 005 ST Jlow lawgi 95T,

- Steam Generator

- Nonminimom phase
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2 - Pressurizer
3-U-Tube
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Abstract

Steam generator is a major power plant compondmd. Heat produced by the fission
reaction is swept away by the reactor coolant wiscbirculated through the primary

circuit into the steam generator , it deliversatsergy through the U-tube pipes to the
water in the steam generator and produces steam.pfdblem has been of great
concern for many years as the steam generatorhghdy nonlinear and complex

system, showing inverse response dynamics espeaialbw operating power levels.

the inverse thermal hydraulic behavior (non-minimpinase characteristic) due to swell
and shrink effects especially at low operating poleeels. If the steam generator level
goes too low, there is not adequate water in tbanstgenerator to be converted to
steam, and remove the heat. If the steam genelatel goes too high, there is a
potential of water droplet carry-over to the tudgirwhich could damage the turbine
blades. Therefore, the level of the steam genersed to be maintained between the

required limits.

In this thesis, is to design, analyze a water |lewgitroller for U-tube steam generators
using PI, fuzzy controller. To attain a good pariance in all powers, Computer
simulations show that the proposed controller inapsotransient response of steam
generator water level through the entire range pération and demonstrate its

superiority to existing controllers.

Keywords: nuclear power plant; steam generator; water leostrol; fuzzy and classic

controllers.
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