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Thermal-Hydraulic Analysis of the TMI Accident

Fumiya TANABE, Takanori SHIMOOKE,
Kazuo YOSHIDA and Kiyoshi MATSUMOTO
Division of Reactor Safety Evaluation,

Tokai Research Establishment, JAERI

(Received December 20, 1979)

Thermal-hydraulic analysis of the TMI accident has been made in
order to have an entire picture of the accident. Reported here are
the results of preliminary analysis carried out during a rather short
period soon after the accident.

Analysis is for first three hours into the accident, during which
a series of key events occurred including the supposed first core
uncovery.

RELAP4/MOD6/U4/J1, a JAERI improved version of the MOD6/Updated,
was used for the analysis of thermal-hydraulic behavier, and TOODEEZ
for the analysis of fuel heat-up behavior.

Analysis was made three times consecutively; the first analysis
with the chronology released on April 5, and the second and the third
analysis with the revised chronology released on May 17, by NRC. In
the latter two, improvement was also made in input modeling. With
repetition of the analysis, the agreement was increased between the
calculational results and the plant records.

The behaviors of plant variables and the interrelations among
them, which were revealed better by the present analyses, are also

described.

Keywords: TMI Accident, Thermal-Hydraulic Analysis, LWR Safety, LOCA,
Small Break, Loss of Feedwater, RELAP4/MOD6/U4/J1 Code.
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Fig. 2. 1 Reactor Coolant System Arrangement—Elevation
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Fig. 2. 2 Reactor Coolant System Arrangement—Plan View
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Mg LIpHH
(5) HPI#H&E

& 1 T (RUN 3020 ) oRiTEH

0 Fp
5%
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480 ¥ (841)

@) T2k LB EE 77 2216.7 psia LIFIZ2Z - THEA UL,
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HPI flow = Fyup » HPIW{}(D)

MUPA 1.0
FHPI
01 ——
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FHPI 0.1
1614. 7Tpsia 630 660 sec

(6) FEBHKG KRR

Aux. Feedwater= Faw *AFW,(D)
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Foarw h 0.2
480sec 4190 sec
(7' Steam OQutilet Flow (C OERERIEENLED)
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) B kR
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: ! |
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Table 4.1 Sequence of Events in 7 Minutes Predicted by
the First Analysis

Time after Turbine Trip

Calculated Result plant Record
(RUN 3020)
Relief Valve Open 2.9 sec 36 sec
Reactor Scram 7.0 sec . 8.0 sec
HPI "on" : 86 sec 124 sec
Pressurizer Solid 288 _ sec 360 sec
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Table 5.1 Sequence of Events in 7 Minutes Predicted by the Second
and the Third Analysis

Time after Turbine Trip

Calculated Results

RUN 3500 RUN 3510 Plant Record
(Area=0.00903ff)| (Area=0.0064f)
Relief Valve Open 2.9 sec 2.9 sec 36 sec
Reactor Scram 6.7 sec 6.2 sec 8 sec
HPI "ON" 86.5 sec 118.0 . sec 124 sec
Pressurizer Solid 310.0 sec | 386.0 sec 360 sec
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