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Heat and Fluid Flow in Accident of Fukushima Daiichi Nuclear Power Plant, Unit 3
- When the high pressure coolant injection system stopped -
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An accident scenario of Fukushima Daiichi Nuclear Power Plant, Unit 3 is analyzed from the data open to the public.
The author assumed that the high pressure coolant injection system stopped before TEPCO stopped it manually, and
the vapor in the reactor pressure vessel is condensed in the condensate storage tank. The estimation describes that the
rupture time of the reactor pressure vessel was at 8:55 13/3/2011. The estimation shows that the rupture time of the

pressure containment vessel was at 9:05 13/3/2011.

These estimations are different from the ones by TEPCO,

however; many measured evidences show good accordance with the present scenario.
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Table 1 List of events occurred in unit 1,

* shows approximate time
No. Time Facts
1 3/11 14:47 | Earthquake, Succeed in Scrum
2 15:05 | RCIC Manual Start, Stop, Start, Stop *
3 15:38 | AC Power Black Out
4 3/12 11:36 | RCIC Stop
5 12:35 | HPCI Automatic Start
6 19:00 | HPCI Stop (Estimate)
7 22:30 | TAF Om (Estimate)
8 3/13 02:44 | HPCIManual Stop (Valve Closed)
9 05:10 | TAF -3.8 m (Estimate)
10 08:55 | RPV Rupture (Estimate)
11 09:05 | D/W Rupture (Estimate)
12 09:08 | RPV Pressure Release by SRV
13 09:25 | Water (with Boric Acid) Injection Start
14 11:17 | S/CLarge Valve Close
15 12:20 | Water Injection Stop
16 12:30 | S/CLarge Valve Open
17 13:12 | Seawater Injection Start
18 20:10 | S/Clarge Valve Open (TEPCO Estimation)
19 3/1401:10 | Seawater Injection Stop
20 03:20 | Seawater Injection Start
21 06:10 | S/C Small Valve Open
22 *09:30 | D/W Rupture (TEPCO)
23 11:01 | Hydrogen Explosion in R/B
Seawater Injection Stop
24 16:30 | Seawater Injection Start
25 3/15 16:00 | S/CLarge Valve Open
26 3/17 21:00 | S/CLarge Valve Open
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Fig.1 Plant parameters, estimated water levels and

rupture diameter of RPV
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Fig. 2 Plant parameters, radiation dosage and estimated
rupture diameter of PCV
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Fig. 3 Physical model of Unit 3
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Figz. 4 Thermodynamic model of pressure vessel
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Fig. 5 Transient pressure, radiation dosage and estimated

rupture area of D/'W , just after the breakage
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Fig.6 Transient pressure, radiation dosage and estimated

rupture area of D/W
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