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Abstract The passive residual heat removal system (RHRS) is an important safety system for the HTR-PM reactor. Due to the thermo—
dynamic coupling between the reactor core and the passive RHRS, an overlapping domain decomposition coupling method is employed
for the analysis of the operating characteristics of the passive RHRS of the HTR-PM. The software TINTE-RHRS is developed based on
this methodology and is used for the coupling calculation, and an integration solution can be obtained for both the primary system and
the passive RHRS. The system models are also presented in this paper. The thermal-hydraulic characteristics of the passive RHRS in the
pressurized loss of a forced cooling (PLOFC) accident are simulated using the TINTE -RHRS code. The importance of the coupling
calculation between the primary system and the passive RHRS is shown; and the effects of the number of operating systems and the air
temperature on the operating performance for the passive RHRS are also addressed.

Keywords HTR-PM; passive residual heat removal system; operating characteristic

0 3IE OB i e il RS AN o e R Y BRAELY
M 3 AR PR RE B B0 R BR R R SR il R HE HTR-PM I A8 2l 4% P HE i 28 58 38 5 5 o o B =2 T ) %%

(HTR-PM) i) K H# %2 A F3AE . HTR-PM B3t 2R 7e AT fif ik v 7KV BE 22 ) A A5 BRI M S 2 [ R 7R — e, T
SRPETR RO MRS B R Ay ke BARE 68 3 5 I AE 3l Y O U8R T e AR PRI 0 AR S e B AR R R G s AT

A BB, 2012-05-28;15 = B 1 .2012-06-14
KeF R . BRE XA ER(ZX06901)
HERN: TS IR AR TOABN N ERE LW, T2 H4 :wang—dy06@mails.tsinghua.edu.cn

33 Im



] jcmik

T it X (Special Issues)

B S 2012,30(20)

SCIEACE & TECHAOLOGY REVIER

AR RG0S AT T O B R e 3 HE S AR B 2
W G, ST R AR R G B TR S T B B 2
REZRMHA .

H AT, I A% 50 B % 43 BT R e %o e 1 08 22 A ik
HEAT A3 TRt TR 5 437 i 161 B o 6 B 1y — [l fi  1&AT 5
LR PHEL R AT, AT B G R 5
Xof 2 TR AR A R ), — B AR A Ve B IR E 43 A Ry T i R
SERR b, K VA RE R B A SRR ORI AR A DR K —
A B ORRE T UL ] R RE e 5 08 2 RE A E Z M,

TP AR AHE 2 SR T oK i, — B s 2
A0 RE T AR R O A SRR, FESEBR B e e R T R
5 45 RE TH] T A R BT AR Ak 1, Ry 1 AR T B v A A
R GE I EARRE 1 RS AT RR M AT 2 B Ay T AR T
RMHEH RGBTSR

T 40 E o BF Y HTR—PM 1 42 4 5 1k A E Bk 25 4 4
HE W R G R TR, AR SO 9T 1 1 R A8 HE HE S 40 BT A T
TINTE F 4 #HE ) R G LU ¢ RHRS B9 RS & 18805 1% JF
& T TINTE-RHRS &7 %8175 08 T /ni HE 3= vl g% 5 9F fe
Bl A FHE Y 2R G0 B9 AR 5 R, Rl USRI B R R B AT T A
FRCT N R N HE E AR A AR s R AHE T R T
KBRS R

B TINTE-RHRS 2% , 41 %t 4x $4HE 2R 458 10K [F] a8 17
T GEAT A EORMIREE IR ) , 58] T HTR-PM 7£ K % A K &
FI(PLOFC) I BB oI B R ) 253 I 3 K% BE IR
2 DL B A AGHE R G0 30 G A QB S B B R) 1 AR Rt 3
A3 HT TR TR BR B IR A A S ECE HTR-PM A i 3h 4y #vHE
RGBS ATR RS2

1 HTR-PM Fgsh R #AHLERE N B

EhEsh S AN 2SR HIR-PM B H W E 2R G2 —,
32 0 A A5 A N M E RIS AT IR, R N HE A A
PR E T B TR B AR T B S T 8 S M o Ay
Je IR HE A O % R A A B U M P A R R
M PR 7 75 200 I TR R

HTR-PM 71 0 T F2 0 5 el R HE B TH T 3 BIURI &
PHEF, B ARTE IR K [0 A0 SRIGER 1 28 A 4
B, BETTER 2 B IEH T AR B AT 58 BFT B A4 A #HE H Zh g,
WME R, AP R R BT AR T N HE R
7% 7 HINBE L ARG TR | T 7 4 R T R K v BE 22 TR) A7 FE 4
KR 2 b 2 B O T 2 R R A R R AR
X N A S X I A AR A% R A R 5 B 3 KV BE A AR
T K84 A AR 1) 1) K YA A 5 K Ve A PR IR K I B A S A
B RN B 04 % 15 2208 0% 3K 8l i Sk S K (B B 0 F SRS R
HEAZS V3 BT 5 8 A2 KT IS He s 4 Ah 2 R A
L 3 B AR BB, T HTR-PM A HEH RGE R T
AL RE BN BT H A, DL ARG 2R 0 0K Rkl BT g

34

LA R ANAR o A R FE P DT B v AR IE T RO HE Y [ A
LA,

£
b3
e

1—J Br 3 et ; 2— [E A 88, 3— 7k 19 B
A—HERRIREE IR 56— EE ;6 — SRR AR, 7T—REE;
8— =N ;90— X0 ;10—HE XA
B 1 HTR-PM FEgeshR#AHH RGRE
Fig. 1 Schematic diagram of passive residual heat
removal system of HTR-PM
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Fig. 2 Schematic diagram of overlapping domain
decomposition method
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Fig. 5 Calculation result comparisons of PLOFC accident under different amount of operating systems
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Table 2 Calculation results of 80th hour after PLOFC
accident in extremely hot environment
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