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A Study on the Development of Drum-type Boiler Simulator Using the Signal-Flow Diagram Model
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ABSTRACT

Because of being operated to accomodate the load
variation, fossile power plants need modern controller
to satisfy frequency regulation, fast response and
efficiency requirement, But in the way of developing the
Digital Instumentation and Control System that can adopt
advanced control algorithms, power plant simulator must
be available for safe and convenient test.

In this paper, a simuple drum-type boiler model is
proposed, using Signal Flow Diagram that describes the
by a collection of basic time

systen response

representing the relationship between process variables.

After verifying the model and thereafter bhuilding
simulator based on the proposed model, we test the
operation of controller and aprove stability or

efficiency of implemented control algorithas.
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Fms
Ffw : Feedwarter Flow rate
Qev : Evaporator Heas Flux

BURNER

Ffwd : Delayed Feedwater Flow rate

Rev : Evaporation raie

Fdr : Net Feedwater Flow rate into Drum
Fms :Main Steam Flow rate

L : Drum Level
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[T B A A S R S i B B ! Drum Press U Ppe 1 (0072100) | Kgrem™ | 128 132 136
4 -t 3 Fecdwater Press | Pry | (50.072000) | Kgiem® | 130 140 140 ¢
! Total Feedwater flow } Few | (0.07500.0) Ton/Hr. 200 300 0 400!
TS : Main Steam Flow U Fyy i (0.07500.0) Ton/Hr. 200 320 ! 440
i Aux Steam flow Fio | (007400) | TowHr. | 25 14 7
Fuel Oil flow LF, (0.0740.0) | KL/Hr. | 134 227 500
= Air flow A Fr (0.0°500.0) | TowHr. | 228 330 120 !
0 / [ — : Air flow B Fa (0.0°500.0) | TowHr. | 228 330 120!
\// | Exess Air Ratio 0, 00100 | % . 12 98 04
| Div. Wall ¥H A in Temp | Tp,, | (30007650.0)| °C 1200 4200 42001
s ' Div. Wall ¥H B in Temp | Tp,, - (300.0°650.0)] °C 4200 4200 420.0!
{Div. Wall /H A out Temp & Tp,, | (350.0°630.0)] °C . 4500 1500 450.0i
[ Div. Wall ¥/H B out Temp ; Tp,, | (350.0°650.0)1 °C | 4500 4300 450.0:
i Fin. H in Temp Te | (350.07650.0)]  °C | 4700 4700 47001
i | OSSOV S S WENE SN SR NS NS S gt ' Fin. ¥H out Temp Tey (350.0°630.0) vc : 300 3400 . 5400
(I R TR TN R/H out Temp Tey | (350.07650.0)]  °C 300 340.0 - 5400
mn Feedwater Temp Trw (0.07250.0 °C 2400 : 240.0 024001
2% 1L Bsb Frbae] Aeirlsl AU 49 Wi Drum Level L | (1507150)| imch | 00 - 00 . 00 :
|
. . Deaerator levei Lpe (07100} % 0 30 30
Fig.11. Controlled Level Dynamics at Load Increase Hot-well level Dl (0°100) o, 0. 50 20
z 2 2 WA A AFRFeNZ
OP Point 0% 5% 100 % %t FARedMe] 3 U el
Tab.1. Process Yariable Steady-State Value at
PV Ref.] Real |Ermr. Ref.| Real |Eer. Ref.| Reat | Em. N . A
various Operating Point
PWR(MW ) 68.5 68.5 0 103 103 0 137.5 | 137.5 0
Fns(T/11) 200 | 197 | 15 320 | 320 0 440 | 442 | 01
Fo( KL/H) 154 | 153 2 27 | 27 0 30 | 306 | 2
Pdr( Kg/cm2) 128 L2t | 0 132 | 132 0 136 | 1354 | 05
Psh( Ky/om?2 ) 1265 [ 1262 | 02 128 | 128 0 1295 | 1289 | 05
4o BHA 04 AR
P Kleml ) 26 | 12 ° 126 ) 126 N 16 ] 1% % | Tab.2. Pressure Variable Steady-State Value
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