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Abstract

Based on the SimStore software package, the conventional island thermal system of the nuclear
power plant of Bay Daya in Guangdong Province is taken as the simulation object in this paper.
According to the mass conservation and energy conservation under the full load state, the matrix
method and constant power output method are used to build a simulation model for typical load
steady-state simulation and 70% - 100% load rise simulation. When the simulation system is run-
ning stably under 100%, 90% and 70% loads, the accuracy is acceptable; in the load lifting simu-
lation of 70% - 100%, the flow and pressure changes of the main equipment in the system are log-
ical. Reference is provided for the operation, simulation, optimization, the improvement of the ef-
ficiency of relevant education and practical training of the conventional island thermal system of
nuclear power plant and the development of offshore nuclear power platform.

Keywords

Conventional Island, Thermal System, Simulation, SimStore

ETFSimStoreZB IR N RGHE

RAER, Junpt?

UK WG S R A A e =, Wik R
OKEHREL S SR ARMI AL B s, Widk R
Email: Tiger950725@163.com, gihua@whu.edu.cn

Weks HiH: 20194F6 H25H; FHEM: 20194F7H10H; KA HM: 20194F7H17H

wm B
PAS AR s S RN RE A EXNR, ZTSimStore k-G, MREHAFRETHREFE

WEFIH: R, HILE. T SimStore HIAZ LI RGFE ). ZRIFEHAR, 2019, 7(3): 105-113.
DOI: 10.12677/nst.2019.73015


http://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2019.73015
https://doi.org/10.12677/nst.2019.73015
http://www.hanspub.org

BFEZR, FRILAE

MEEESTE, BREMEMEThERE, BB EAR, #1787 HRSHEN70%~100% 57 F+ 514
B, HERGIE100%. 90%FM70%Hif FiEBITH, KEABERZ: 7E70%~100% K7 fifith
B, FERENRESEHHOTHGEEE, AKBEEENSAANRGENET. FESHL, BE
HREEF 5LBRIEIFREMF RE L% P E#RIEES%.

Xiid
MY, ®NRG, fiK, SimStore

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

i T, HRERER, RARKEERIRN F R Z —. 2RI, %l i A% MR 5
PSS A A% HL KT 93 SR 5 O O AT FOSE IR sl F AT o DR, 7 SCHORTEAZ HL LA SR DG K
A EIASAT BRI MR o CEAZ A0 BRI, [ SMT IR FE I (AR R, 07 U7 RELAP 5,
ADMIRE. vPower . HAl, ENOAZ%5E NS0 BT, SCR[L] [2] [3138 RELAP 5 JEAT &
IRHERZ Pl ML ) R GV SCRR[4]3Z ] C++Builder 6.0 H5 A% FLuG ML (7 P 65

DA S A H 0t 5 ML O RGN A B, BT SimStore BAFEL, 454 BRI 1 Th R TERIR
B 1E E SO R A6 B4 T Il B A S 5 A VA DU R 9T R At 9 B A R A AR A A
W T R SRS, SRR AR LS ) R G BRI AR S AT S, o SR A A
(100%. 90%F11 70% 1 fif )i AT FR AT EAT 70%~100% 1 4 Ft- i 115 B, SRAFAH SR LS H S Bk,
GEPRE T SEGAT IO, R B R A R G RS, SRR S kB
(R AN oty BBl 7 QIS5 . ol e BB R ] 1 R .

TEST_HTSI

Figure 1. Local diagram of simulation model
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Figure 2. Schematic diagram of thermal system
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Table 1. 100% Load steady-state simulation results

= 1. 100% A RS HESER

B ML iR BITSH9] W (%)
AR R (kg-s™) 1516.8 1532.7 -1.037
HHAJE 71 (MPa) 6.69 6.51 2.765
R R AT BRI FE(C) 275.9 276.7 -0.289
HERJE 71 (MPa) 0.795 0.783 1.533
HES R (kg-s ™) 1270.906 1274.138 -0.254
BRI E (kgs ™) 1002.063 1011.634 —0.946
YRR 11(MPa) 0.73 0.74 -1.351
I R 4T HRIRE(°C) 259.3 265.1 2.188
HEVRE 77 (kPa) 7.8 75 4,000
HR iR (kges ™) 849.047 829.412 2.367
R R (kgs™) 948.84 961.44 -1.131
HERIRE(C) 40.8 40.5 0.741
A
HHSE J1(kPa) 7.7 75 2.667
H HEEE(°C) 40.51 40.32 0.471
Feiiim(kgs ) 67.2 64.7 3.864
(3R]
H = (kg s ™) 1602.4 1613.4 —0.682

Table 2. 90% Load steady-state simulation results

R 2. 00% RS ELE R

B ML IR P BITSH9] W (%)
BRI R (kg-s ™) 1328.2 1378.5 -3.649
A F1(MPa) 6.76 6.54 3.211
f AL HERIRE(C) 270.5 281.5 -3.908
HeP5 ) F1(MPa) 0.773 0.739 4,601
HR i R (kges ™) 1160.980 1200.226 -3.270
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Continued
BRI R (kgs ™) 1000.630 1048.475 -4.563
R 1 (MPa) 0.74 0.71 4.225
I HE 6T HHRIRE(°C) 265.8 279.3 -4.834
HESE /1 (kPa) 5.6 5.3 5.660
HEAR R (kg-s™) 800.155 865.969 —7.600
HHE R (kgs ™) 826.33 900.91 -8.278
BHRIRE(C) 34.61 33.9 2.094
VS s
A J1(kPa) 55 5.3 3.774
H DR (°C) 34.04 32.51 4.706
R R kg s Y 48.8 44.4 9.910
e s
R B (kgs ™) 1414.3 1460.1 -3.137
Table 3. 70% Load steady-state simulation results
= 3. 0% SHESR
e P BH iR R BAT54[9] RZE (%)
R R (kg s ™) 1115.4 1098.7 1.520
R 71 (MPa) 6.84 6.58 3.951
T 4T HRIRE(°C) 284.8 283.8 0.524
HEVRE 1 (MPa) 0.738 0.681 8.370
HER R (kgs ™) 977.527 940.447 3.943
BRI R (kgs ™) 749.526 817.203 -8.282
HHSJE 71(MPa) 0.72 0.66 9.091
I R 4T HRIRE(°C) 264.6 273.9 -3.395
HEVR I 1 (kPa) 5.4 5.0 8.000
HER R (kg-s ™) 586.120. 640.636 -8.510
HHA TR (kgs™) 678.43 738.84 -8.176
BRI (C) 33.9 31.8 6.604
VS s }
HER R 7 (kPa) 5.3 5.0 6.000
H DR (°C) 33.45 31.75 5.354
FEIRE (kg sY) 28.5 31.0 -8.065
[k :
H O R (kgs ™) 1288.4 1238.6 4,021
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Figure 3. Flow variation
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Figure 4. Pressure variation; (a) The new steam pressure and the admission pressure of the high-pressure cylinder, (b) The
inlet pressure of the low-pressure cylinder and the outlet feed pressure of the deaerator
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