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Modeling and Simulation for PWR Rressurizer Based on Modelica

Zheng Jianxiang, Hao Junwei, Bian Boshen
(School of Energy, Xiamen University, Xiamen Fujian 361102, China)

Abstract: Pressurizer is one of the important equipment in the pressurized water reactor nuclear power plant. Using oriented
object modeling tool Modelica/OpenModelica simulation software, the new model of Presssurizer was developed, and simulation
results and Shippingport nuclear power plant loss load test results were compared and the validity of the new model was verified.
It can provide a reference for the application of the modeling and simulation of other system and equipment in the nuclear power
plant. Modelica language object oriented characteristics can achieve the inheritance and extension management of nuclear power
plant system and equipment modeling development for the whole life cycle.

Keywords: modelica; pressurizer; modeling; simulation

0 1 Modelica
Modelica
Modelica
Modelica
Modelica Modelica
12
OpenModelica
Modelica
Modelica
RELAP5 2003
F. Casella A.Leva Modelica
ThermoPower
Modelica
Bl 2005
Antonion Cammi Modelica
2016-03-01

(1981-)



4 G Fr « HeT Modelica 15 5 B /K HERS R 2% R A1 S HAH 3L 69
IRIS
ThermoPower
g
Modelica
2006 Modelica
““knowledge inside””
Modelica 2009
EDF Franck David  Annick Souyri
Modelica
SuperPhenix 1
51 Fig.1 Schematic Diagram of Pressurizer Model
Modelica 3.2
1)
Modelica
16]
2)
Dymola 3)
7
4)
Modelica  Dymola 2
5)
2 /
/
6
3.3
331000
My
T = e — W W, — W — W
19
d{Myhy)
a2 = Wl — Ry) + W Ry — (WG W My
e
3 o2 = (W + WDy Ve
31 Wei Wll

er WSV Wsp WSC

e
o = W B g



U ERAXR AP INSTRUMENTATION

§23%:

70
Wopn Oy 3 Lha iy
o, P <P o, U (mis) p,
Ho e, P> B, kg/ m’ ) -
Qy d m/s
ﬁ;mfﬂ 3
Wy = Wy e P kg/ m
by = B 33400000
hSP
3320000
av _ diyn) {_#{#ﬁ'-&}_l_#{*!:“ﬂ =0
dat it i di
My _ _
- e W W+ W — W wih, 7 RE
M““ﬁﬂ:_w'}&; +{%+w Y .!:ﬂ;‘l-‘ﬂ-‘-‘-‘i;h‘g' Hl o
# L] {u:, [
'fWﬁJhl'f"'Eaﬂ '“I"F:"E“E‘
Wi, Q ar_ Ry  dM;
= I%! M+ +§:} (MR
Pog — P
Qm“ﬂmh [ % PiE
Vil =
Qn LY g
LI
ﬂ- F:" Fuli E-":Lnﬂ 'ﬂvi
E&miunm P> Ry V= Fr L
=1 v
3330000 r:f,f,"--!-%““{:{k:ﬁﬂkpﬂ'*%} il

aMy _
E

2{Mzhy) dP
T““‘ﬁuhm ~Wahy t @ =Wy
WSU hSu

hey = hy, TEZN (EARSE)
hy SERY

s Az Ui P

i P
= ﬁ (M F, Ift‘"' "1%"‘ MV P, E},’Jﬂj_;

it LR
Aa =l copr 19 LeR
M, M, M,
VvV, V, V, h, h,

41

OpenModelica NPP_



H4 BT o T Modelica i 5 A M /K HE AR He 8 IS L HL AT 5 71

Model Pressurizer
3 OMEdit
““model””
““equation”

Slunits
Media Water
4.2
[13 14]
TAMW
105MW 2™ OpenModelica
3 4
[13 16
400s
MVPZR (el
2
Eu » 3 . b
A ‘ g
£l i
‘& e e 00 0 8 A A0 Ja:mmmmmmm
A HiEhn

2 T74MW(a) 105MW(b)
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Table1 Main Parlameters of Pressurizer in Shippingport NPP
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