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Simulation Research on Loss of Normal Feedwater
for Passive Nuclear Power Plant
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Abstract: The passive safety system of AP1000 is a new type of safety system, which is
different to the second generation nuclear power plant in principle and system layout.
There is no actual operation experience of AP1000, therefore, the design principle of
AP1000 still need be further verified and analyzed. This paper uses JTopmeret and
THEATRe modeling software to carry out simulation on passive residual heat removal
system (PRHRS) and core made tank (CMT) system of AP1000. The simulation object
is to verify the feasibility and validity of PRHRS and CMT system during accidental con-
ditions. The simulation results show that PRHRS and CMT system can discharge decay
heat timely and effectively and guarantee safety of reactor core. The conclusions have
reference value in helping operation of AP1000.
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Fig. 1 Scheme of simulation system
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Table 1  Sequence for loss of normal feedwater
H1F W%/ s
FaKkkk 10
SV M A5 18
I L 54
SG %A/ IT A 82
PZR %4 {4 90
PZR %4 ) K] 95
PRHRS # A 158
SG % 42 IR 5% 4] 166
TAE L 1038
CMT R A 1050
PZR %4 /I ) 3241
PZR ‘% 4 [ 5% 4 41 516

PRHRS.CMT £ G & W HE H HE S A 34,
HEXRLEEERS

LA I )G . SG 5 BAK KA AF 5 fil &
T,PRHRS Hzhi#& A . — BB 5. 5 1 %%
A BORE T AR T e (a e, fih & £ 545 1k
% CMT Z%: % A, PRHRS 5 #E i A # H
CMT B #7E AWK 3 52 R7 HE 258 28 (19 R R BL R
JiE . RCS A2 He 3 fih & 22 7846 I8 2 19 77
FEHL TR B0 R A LG 2 b v L S B 1 R
SHIEH R T

AP1000 E Mg R it Fr s S HETC 8
A7 A% F ol g HE [l B R R TR SR —
., A3 H THEATRe 27 @ 57 3 [l #% R



438

FETREREHA ek

GERRE Y BT R s T 2

2 AP1000 F [l % 2 424

Fig. 2 Nodalization of main loop system

XFF AP1000 i PRHRS, 4 H % A J5 5 &
B F 8 HIFN 5 % 452 i KA B0 A K HE AT #
L 2 CMT RGE AR, F& HFE S A 5%
PEAR WA CMT 598 0K JE4T B A8 4 . 4 XF
XA 8 3 &R G i ARG 26 O 3L I A R
oA SR A J Topmeret {5 5 T H, 1 ] P AH
s AR AR L TR L S E LR
S S AR P P A

2 (FESRSH

2 HE B 2l 2802 A AR Y T AL 4
PRBE T 7= AR I T 6 BRRHEL 5 7 AR I T R R
SR HE ) AR BT R S I HE A HE S I T R
FEBG R T FLIEGRAR N RAR Y
TR S AR R T AR AR R R . 4
HE J5 52 HE T i Glasstone 22 5

Plgt) — 0. 1[Gt +10)"2 +0.87(t + 1, +

2 10") % —0,.87(zt+2x10") **]

1.0 a

0.8
H
] 0.6
)
1 04
g

0.2

-_—
0.0
1 1 1
10 100 1 000 10 000
fief i /s

Pl 3 7t B g HE Ty 22 08 00 70) I 45k B B[]
MIAEAE . M 3a Af B 1,10 s B P72 45K ik
el BE AR U AL FARE T 0 R A — U I
BEHE DT TR 32V 20 A R M G K HE S T
RGNS TR, A8 s B, 52 HEASHE  HES T %R
N R B AR 58 7 A 1Y B 38 RN HE
AR R R U HE S T BB s R R
S5, MW 3b W] F . £ PRHRS A5,
LT A — 0] HE ST v H R I R T o — L R
THERS A PR 0% . BEJS B TR BT A
RRAE 5 EFAE 1 038 s 45 1k HER I i N R .
EEFAFIE G LR 12 s CMT RE# A
PRHRS 5 CMT R % — 2 LA B SR8 2 1) 77 =X
K IHE B M A A Bl HE S BT
Z AR . PRHRS .CMT &4 [ R 1E IR RE 11t
2T BTG S S ¥ A7) O i R e, LR
]Ik B IE F A HE A

4 7~ ¥ AR B B A (R AR R . 10 s
B 7 AR 2 7Kl R F i, B T L A AR D Y
AR T LA, ¥ Bt B B B b . 48 s
I 52 17 52 HE , HE S8 ) 38 T R AIG, BT LA #R B
T2 TR, 54 s B RERHLAS 1k kM g
W ETF AL IEE S TR B DL BB E &
Pk BT, BT RIES L 2N I E A %
Bt HRBLIR A W B, 158 s B, PRHRS %
ASHEH AR, ¥ B AR BOIR B ) B 2 T T B
BT IRWST i & J 5 . PRHRS 1% # g ) B
G V2 B M AR B 25 i W b . T ik R A B
TRIRAR 55 322455 1k v 500 700 Ui k20 K A1
PRHRS &3 GE Ty BEAK, B DAL 76 b 3 78 v #RBL
WE T, EREFILE.CMT 24% A, &
PRHRS 5 CMT R4 — & ¢ A L4 B i

b
12 114 PRHRSF %
v LO—Jf'/
Jul
32 0.8 AVELEPRHRSH
)
4 0.6F
ﬁﬂ 04f AL & PRHRSHE
T ool 5 PRHRSFR 5/
0.0 '
10 100 1000 10000

ff i /s

3 RNHED) A Ca) FVE H050 I (b) Bl 7] 114 4% 4k

Fig. 3 Reactor core decay power (a) and coolant mass flux (b) vs. time
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