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As a part of the independent assessment of TRAC-P1A codel, calculations

wee performed for some of the Super-CANON tests2. The purpose of these
calculacions was to assess the code's capability to predict the transient dis-
charge rate from a horizontal pipe, initially pressurized with subcooled water
at high pressure.

The tests were similar to the Edwards' blowdown3 and the CANON® tests.
However, for all the Super-CANON tests, the initial pressure inside the pipe
was much higher, i.e., 150 bar, which is approximately the operating pressure
of a PUR. The pipe inside diameter was 0.1 m and the length was 4.389 m.

One end of the pipe remained closed, whereas the other end was ruptured to
initiate the blowdewn. The diameter of the open end was varied from full-open
(0.1 m) to 0.03m, and the initial water temperature was varied from 280° C to
320° C. As the transient progressed, the pressure and temperature at several
axial positions, and the area-averaged void fraction at a distance of 1.5 m
from the closed end were recorded.

For TRAC predictions, the test section was simulated by a PIPE component
with a zero-velocity FILL at the closed end and a BREAK with ambient pressure
at the discharge end. After a nodalization studys, 104 non-uniform cells
(with smaller cells near the break) were used to represent the test section.
This nodalization was comprised of 84 cells each 0.05 m in length, 18 cells
each 0.01 m in length, and two 0.0045 m Tong cells nearest to the break. The
implicit numerical option and the annular flow friction factor option were
used, although the results were not sensitive to the othe» choices available
in TRAC-P1A.

Four Super-CANON tests with two different break diameters (0.1 m and
0.03 m) and o different initial water temperatures (280° C and 320° C) were

calculated with TRAC-P1A. Figure 1 shows typical results for the run with the
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full open break of 0.1 m diameter, and the initial water temperature of 280° C.
Since the pressure tap P3 was located near the void fraction measurement sta-
tion, the pressure trace obtained at this location is shown along with the
void data. It can be seen that up to about 0.05 second, TRAC-PlA overpre-
dicts the experimental value of pressure by as much as 10 bars. Thereafter,
the calculated pressure decreases rather sharply, and beyond 0.1 second, the
code underpredicts the experimental pressure. This behavior of calculated
pressure is consistent with the predicted void fraction which is somewhat
higher than the measured values during the period in which the calculated
pressure drops rather sharply. From the pressure predictions, it can be in-
ferred that TRAC-P1A overpredicts the discharge flow rate, and empties the
pipe earlier than the experiment. Similar results were obtained for the run
with full open break and an initial temperature of 320° C.

For the runs with smaller break diameter, i.e. 0.03 m, the sudden area
change model of TRAC-PlA was employed through input specification. However,
the results were similar to that obtained for the full-open breaks. Typical
comparisons between the TRAC-PlA prediction of pressure and the measured
values are shown in Figure 2. It can be inferred that even for these cases
with smaller break sizes, TRAC-P1A overpredicts the discharge flow rates.

In order to resolve the above discrepancies between the TRAC-PlA calcula-
tions and the experiments, two specific changes were made in the code sepa-
rately, and the test with full-open break and the initial temperature of 280°C
was rerun. First, the relative velocity in the calculation was reduced by
decreasing the value of void distribution parameter, C,, from the built-in
value of 1.1 to 1.01. Thus the flow approached a homogeneous condition. This
reduction in relative velocity did not affect the short-term (t < 0.1 sec)

pressure history. However, the discharge flow rate was somewhat reduced, and
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the long-term (t > 0.1 sec) pressure prediction was in closer agreement with
the data.

Secondly, the correlation of Alamgir and Lienhard® for flashing delay
was incorporated in the code. This change delayed the onset of vapor genera-
tion until the pressure dropped below the saturation pressure by a certain
amount. However, the calculations showed that although a pressure undershoot
was obtained, the calculated pressure recovered to the original TRAC-P1A
prediction within a millisecond. Thereafter, two predictions were almost
identical. Therefore, the inclusion of the flashing delay model alone cannot
improve the code prediction for these experiments. Further examination of the
vapor generation and relative velocity models is required to resolve the dis-

crepancy between the code predictions and the experimental data.
REFERENCES

1. "TRAC-P1A: An Advanced Best-Estimate Computer Program fur PWR LOCA
Analysis," Los Alamos Scientific Laboratory Report LA-7777-MS,
NUREG/CR-0665, (May 1979).

2. B. RIEGAL, “"Compte Rendu des Essais a 150 bars - Experier.ce Super-CANON"
TT/SETRE/ 79-2-B/BR, (Fevrier 1979).

3. A. R. EDWARDS and T. P. O'BRIEN, "Studies of Phenomena Connected with the
Depressurization of Water Reactors,” Journal of the British Nuclear Energy
Society, Vol. 2, 125-135, (1970).

4. B. RIEGAL and A. MARECHAL, "Experience CANON Depressurization d'ure
Capacite en Double Phase Eau-Vapeur," CEA-CENG Note TT No. 547 (April
1977).

5. P. SAHA, " Super-CANON Experiments," in WRSRD Quarterly Progress Report
(January - March, 1980), BNL-NUREG-51218, June 1980.

6. MD. ALAMGIR and J. H. LIENHARD, “Correlation of Pressure Undershoot During
Hot Water Depressurization," Journal of Heat Transfer, ASME (1980).




POOR ORIGINAL

]llfT]lV!l‘lllT[lllT]llll[llll]lilT]ltIl[TTTT](:

150 | B

[ SUPER-CANON -

. . p

125k FULL OPEN T, .= 280°C -

: * DATA (P3) 3

i - — TRAC -PIA 3
gloofr (ANNULAR FRIC. FAC.) p
o ]
a2 75 Poot {Toin) 3
& - sat ' Lin o
A ]
& sof- ;

23
(o}
0 0.l 0.2 0.3 0.4
TIME (sec)
]Illl]llfi]lllf[llll'ITIl[Illl[Illl]lllIlllll'
ol L e
0.9 -
= -
0.8 L
il od —
5 :
= 06 —
O -
P * " SUPER=CANON N
i Lo FULL OPEN, T 4 *280°C -
304 + DATA -
Z o3k — TRAC-PIA o
o (ANNULAR FRIC. FAC.) 4
02~ s -
Ol "y -
0'- I.Al.hlllljllllll]lllllx,lllilllllllllLLl_LllLLl 3
0 0.l 0.2 0.3 04

TIME (sec)

Figure 1. Comparison of TRAC-P1A Prediction of the Pressure and Void Fraction
with the Experimental Data of a Super-CANON Test with Full Open
Break and Initial Water Temperature of 280° C.



POOR ORIGINAL

LB L A O B O N B O R S R |

150 o

. -

125 SUPER- CANON b

- 30mm OPENING,T, |\ =280%C 3

= oof * DATA (P3) E
o . — TRAC=PIA 9
o P (ANNULAR FRIC, FAC.) 4
w - -
2 Fap Peat (Tg,in) v
é : / it in 1
@ P O 4
e SO .
3

25 -

Q 8 D 5 20 25 30 35 4.0 45
TIME (sec)

IR R N I N AN RN NN

150

~
It

:psot (Tg,in)

3100 SUPER-CANON

S 30mm OPENING,T, ; =320°C
€ 75 + DATA (P3)

A — TRAC-PIA

w

¢ 4

a« 50

LI I LA O L B
.

st a et s aa bae e les e s teaaataaaatly

" i
SIS W e o o

O 05 10 15 20 25 30 35 40 45 5
TIME (sec)

O
Er
o
O

Figure 2. Comparison of TRAC-P1A Prediction of the Pressure with the Experi-
mental Data of Super-CANON Tests with 0.03 m Break Diameter.



