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The Development of Full-Scope Replica Simulator for
Variable Supercritical Pressure Once-through Fossil Power Plants
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Abstract : A full-scope replica type simulator whose MCR(main control room) has the same features and
operation functions as MCR of the reference power plant has been developed for a fossil power plant. This
simulator was developed with the model of Poryung Fossil Power Plant #3,4 which is the standard model of
the Korean fossil power plant. It is the first localized simulator for the supercritical, variable botler pressure
type fossil power plant. The simulator provides various kinds of accidents which are in normal plant
operation and thus enables operators to recover or reduce possible damages. To design and develop this kind
of simulator, we need to integrate high technologies such as system analysis, plant operation and system
integration of mechanics, physics, computer science. CASE(Computer Aided Software Engineering) tools were
used to develop the dynamic model. This simulator will greatly contribute to the improvement of the safety
and efficiency of the fossil power plant by implementing operator training. In this paper, the outline of
software and hardware configuration and characteristics of the simulator are described, and the results of 30%,
50%, 75%, 100% load operation test will be discussed.
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Fig. 1. Main control room.
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Fig. 4. Boiler/furnace simulation diagram.

2. BOPAE 2zl
BOP(Balance of Plant)Al§ ¢ Zd7idde 2y A=
44 =22W FLOWnet ¥ TOMERETS o] 48]
rdy 3gon o TzaWe BALAE md/Ls
A% 223 2 FYsE A5 3TAY TEIOYPO A
F Z71A5N v 7)71E did f3e 24 vEy
AEE FE3, 7|8 BRENEA(EY, 5%, A9A)
2 BEANAA 55 BHEHYS AMEste A28
B3, 535AHL AFgsn AAHEHA R = E
2i4 FA4L ZA GUIGraphic User Interface)9} =9
AEAE7] BEOZ o|FolA QUth ZEE o|8F B
Aol 54L& GUIE ©]-&3 thd Alagle R
A 2 2 oA sde FHA) ARE s fdEad
2 Agoegs A2 /A dduieleia] g
E%"éfﬁ EE, BANLA 2/ AA, AEAD ¢,
*}%7\}2}4 YA, Z=2o] wrEARE o3 AAdE =
dzz a9 &%15}, 2de) &, ¥R 9@ fAES
Fddtn, W, AeHel A% AF 59 FHE AN
Ut 18 5w F 17]74]%——4 AlE#old molrt
9,
%w& - ﬂ‘&v

EROE.

[IBe0] [E0) (B0 )
: & § 2
B e
.- : H (€T
[ g
: : - A : )

}all; et

W09 ) [
m s TR
S ek g
™
FWOS MS
H Ly

P i : e S
: B : :
W P (o] G (=] |
MCOS
ST T ] B
T ur ST DN
L= ey

LT il

a9 5 F Z7MAE AEdHHEY.
Fig. 5. Main steam system simulation diagram.
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Table 2. Major parameter of power operation.
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T % 23 | design plant sim. Lzt

30% | 44460 | 45098 | 44250 | 0.11%

=z | 0% 710.00 71728 | 71420 §0.21%

(Tonhr) | 7595 | 108800 | 110353 |1097.60 | 0.48%

100% | 1512.00 | 1506.16 |1511.30 | 0.04%

30% 80.00 84.22 84.80 | 1.60%

713 509 | 13360 | 13630 | 13375 | 0.05%
7194

(kg/al) | 7596 | 20100 | 20256 | 20000 | 0.33%

100% | 24600 | 24678 | 24615 | 0.05%

30% | 53800 | 53521 | 54086 | 0.72%

zyem | 50% | 53300 | 53758 | 54110 | 0.78%

(C) | 750 | 53800 | 53841 | 54000 |050%

100% | 538.00 53879 | 53960 | 0.40%

30% 5832 59.94 55.74 | 0.72%

g 50% 90.20 87.64 91.02 | 0.23%

(Ton/hr) | 7395 | 13144 | 12051 | 13260 |0.32%

100% | 173.00 16530 | 17420 | 0.33%

30% 50.80 54.85 50.19 | 0.17%

Eylld | 50% 79.30 81.35 80.30 | 0.29%

e 5% 11840 1876 20.10 | 0.48%
(kg/ct) 6 . 118 120. .49%

100% | 162.00 16469 | 16250 | 0.14%

30% 10.30 11.55 10.00 | 0.50%

ALZE71 | 500 17.90 1798 | 1734 | 093%

49

(kg/c) 75% 26.60 26.46 2598 | 1.03%
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100% | 338.00 53890 | 541.10 | 0.78%

30% 137.20 13658 | 134.32 | 0.72%

50% | 20200 | 20670 | 206.00 | 1.00%

| 75% 283.00 29430 | 293.00 | 2.50%

100% | 359.00 | 36050 | 356.00 | 0.75%
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Fig. 8. Steam flow rate at power level.
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