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An Analysis of Reactor Pit Pressurization

and Forces Applied on Reactor Vessel
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WANG Rongzhong LI Feng
(Nuclear Power Institute of China, Chengdu)

ABSTRACT

The pressure and temperature transients with the time of the reactor pit
during LOCA have been analyzed by using Catem computer code for Qinshan-2
nuclear power plant. The force and bending moment on the inlet and outlet
nozzles of the reactor vessel also have been calculated by using Wformom code.
Qinshan-2 NPP is a two-loop nuclear power plant. The cold water of the
accumulators are directly injected into the downcomer of reactor vessel. Injection
line of accumulators is located at the same level with the inlet and outlet nozzles.
These geometry characteristics have been taken into account in the
circumferential vessel pit noding using five volumes around the vessel. The
assumptions used in the analysis and calculation results have been presented.
Many sensitive calculations have been performed for different break size and

circumferential noding.
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1.1 Catem ¥Eff
1. 1.1 Catem BFFITIRE

Catem BFRNEE BN T HLE2RTFRESNIHTART, EEERRTREKER
TR TREFRTFREE B BN E /AL, FRSTETHRERKERERNER TR
% B,
1.1.2 Catem BFHEBREER
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(D) WAESRE L FERELERHEMEAREHE 2 H I #h 8,
(5) R RS BRS KA X R,
1.1.3 Catem B HHE

BFHBHIT/ELE.
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2.2.2 Wiormom F& 5 & P #R
z | 4
F M
B ¢
- e Y ¢ Y

Bz JASENLTRE
FEMRE 2 REHLREEST, FHERT S RN
F,=P+S+sinfrcosa
F,=P+«S+smfi*sina
F,.=P+S5cos
He SHES PRERERE.
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MRS, ¥MTRBERNERENMEREENR LA ANSERT T oHITHE, TRERL
# 1. W% 1 {0 Wiormom BFHHEZAR S AR ESZ R AT HGREREIE, dit
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Fu, X10'N
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My X1HN-+m
M,, X10*N-m
M., X10'N+em
My, X10¢N+m

6458. 74
565. 93
—266. 33
—220.17
8. 9673

345. 55

656. 62
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—267.72
—218. 39
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346.13

» Fu= (FI+Fp?
My— (Mi+ M2
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2.1 BERHRS

Catem BFREE —ATPHERNSIN. BEA, BHUIEEEFRERTAEE
Lt ETHERG —HHRESK.

HB—H, FEXMEHRFEH HOSEEEME KRB BTN, SOERIA
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2.2 BOERHARE
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BDORNBEHER, MATRAXTHEAEZBORMA A.

A= 5(3.1416 D + 2 a)




SEAFRM S O EERENBOHER, Wi 880 0 S B 205 8 % 4 a0 8
A M AL A R AR S P M AN . REA ERARTTEERBOER. X
MRBAEER ER—PHEFGERLIE. SEBRE-IEOER, REHI I HEE
FRHFOER, HFEAPEOERAETRABESNBE O @R, WEBEMNEOma, B
BhELSN, HERBNERROIEFRNTRSTRIEMBEOEA,

BN THRO _HIEEMNNESNEE. BEXENERER, 8E T/ RXTESH
By R sedt it D EWRNNE RO IR, BEFR TR E T 0 E e
HE A D E RN 800 em®,

2.3 HEMRDPHEERIE
HHEMFFHETEREMT
(1) EAEBMTIRFH

PR : 40C
MEES: 1. 0X10° Pa
WEBE: 100%

(2) PR AR

M MEDUSE B FHHEKFERIBTHRAERRIEE. EHRFRATELETRES
Bt ERBRE A RERN LY 6.2.1.3. 3 ¥,

(3) B MR

B XGE R RS R R BRI Ak, IR RSB TR AL T RS, B HR TR T, %
EARFREAEANFROBERITHET. ERENRBA T THERALENETHBREX
REJ/TRENIT.

KB YRS

a. % KE R E R

b. ENEJLFART (&, ®. &);

c. WABRE;

d. BPAELE,

4) BREFGCRSET, EARZANRBZEIR.

(5) Catem RFEHASH TMARG B 1.2, BB TRIAWMEE:

a. AFRM LT AR 2

b. WL ORI,

(6) &R E M EZ M BRI M HERe, U RENERTNMEHER, B
HP DR EAW R,

(7) HAJLE RS 888, BE (RX [ BRVERHARESBZNE b AR B R R
AT R B 0
2.4 iNSER

E AR O TS EER, B 0 EEY 800 cm? M THBA T A8, iFE Hiss
BT 10%M#BR, UERERZTIARGRE. HMSENSZAFERE .

EE 3P T B AT 0 EEE R LT E 7 BB R e E R R . 7
W45 RS rEREEAR LRSS AR L.
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3 BUBHEATITR

AEATRESYCHTRERNEW, T XENEREITH.
3.1 BMOERMNEBEE
MR RAr BHH S AEFR, WIS H A 600 cm®. 750 cm®, 800 em?, 850 cm? Al
900 cm?® 5 F LEFHAT T IHEAH, HHERRLR 2, RPPWEERE, HOEHRBL, EHE
EAZ LW AMTEEKX.
»2: BOEFRtEw

HOEH BEHLE N b a1 1) B B
cm? X 10° Pa X108 N X10°N + m
600 6. 378 3. 1636 2.5530
750 7.648 3.938 3.1456
800 8.127 4.164 3. 3156
850 8.5338 4.485 3.5530
800 8.963 4. 842 3.7650

3.2 ERYS1EBE
ST OB R 600 cm?, RO HI RS, 7 9 MR THHTT HTHHE, 18
RAE3, ARIPILUEY, RSB —«, FREENRENANTERA K.
BESKANIESE, FFULRNUERELNEBEFRE,
¥3 HRlaekw

# &5 ¥
& #
5 7 9
) Frs 100N 316. 36 385. 44 417. 16 o
F., x10¢N 707. 4 708. 08 710. 43
M., X10*N-m 254. 78 271.51 271.12
My, ®1MWN +m —16. 04 -77.13 —120. 81
M.. X10*N-+m —0.036 —87.82 —121. 24
My, X1IMN-+m 255. 28 282.25 286, 82
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