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Test Study on Safety Features of Station Blackout Accident

for Nuclear Main Pump
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Abstract; The theoretical and experimental studies of reactor coolant pump accidents
encountered nation-wide and world-wide were described. To investigate the transient
hydrodynamic performance of reactor coolant pump (RCP) during the period of rotation-
al inertia in the station blackout accident, some theoretical and experimental studies
were carried out, and the analysis of the test results was presented. The experiment
parameters, conditions and test methods were introduced. The flow-rate, rotate speed
and vibrations were analyzed emphatically. The quadruplicate polynomial curve equation
was used to simulate the flow-rate, rotate speed along with time. The test results
indicate that the flow-rate and rotator speed decrease rapidly at the very beginning of cut
power and the test results accord with the regulation of safety standard. The vibrant
displacement of bearing seat is intensified at the moment of lose power, but after a
certain period rotor shaft libration changes. The test and analysis results help to

understand the hydrodynamic performance of nuclear primary pump under lost of power
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accident, and provide the basic reference for safety evaluation.

Key words: reactor coolant pump; nuclear security; station blackout; safety evaluation
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Table 1 Flow parameters
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Fig. 1 Idle flow of No. 1 pump
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1.5 0.967 4 0.919 3 4.5 0.810 5 0.773 2
2.0 0.937 2 0.890 7 5.0 0.791 9 0.753 5
2.5 0.910 2 0.8639

N 2 A SEIAE 2 K F AR e AT 0L
WL ARG TG LR E .
3.2 EEE

1 SRS HOR T 3, WE 3 /AL,
EESRAE 224 s 2E8RFE N 16. 4 r/min P1E & 1H
H I 2 ) A e R B B I L e
ARG B L ALA R I Y B s o R,
FEf R A ERTZ 1.5 min BREE R E .,

XA IR T R LA LA SRR T

1 400
1 000
600
200

200 1 1 1 1 1 1 ]
0 100 200 300 400 500 600

t/s

w/(rmin~ ")

3 TE iR
Fig. 3 Idle velocity

4, Uk 2 A BOR B TR 22 00
0.994 1,

16005, = 2x105x4—0.006 4x3+0.812 8x2—
47.139x+1 319.8

=7 1200
= R*>=0.994 1
i 800 F=--N y=881.67¢ 0017 Ix
TO400F 0 SN ) R2=0.919
1 1 1 1 1 i §
0 20 40 60 80 100 120
t/s

4 FEEIA L
Fig. 4 Fitting curves of speed
€ — FH LKL —ZHA(RF] D;
2R BB (R D

3.3 iRH}AEH

TR A R X Al R R K B Al AT T IR B
o s B AR B th 4R T 5.6, &5 A&
2 S 3B 4 Bk 7R R AR Bl (028 . 1 AR 22 A TE
JREJE SN 3 TR 6 O B il ) 43 % o AL TR A 22 AE FE
AL 0 2 Bl 1) 22 2 Ak GEE RN 28D AL 8 O pm,
M5 1] H 357 B R I (8] 47K 3 IR 31 i
JEE T, o i I I AP 39 — R ) 4 5 L 5 % 2 A%
T W7 PR S5 — B[R] A 4R 3 0 R A BT 8 R R
) Y P B E AR E B AT T 0L B

P28 0 A A H - Al R AR B o 8 i R A AE
U v ) ) b O T T 1) A R A A 5 ) e ot

s /um
[ore]

0 1 1 1 1 1 1 ]
0 100 200 300 400 500 600
t/s

Bl 5 floR IR S0 %

Fig. 5 Vibration displacement of bearing house
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Fig. 6 Vibration displacement of shaft
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