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COMPARISON OF REXCO CODE PREDICTIONS

WITH SRI SM-2 EXPERIMENTAL RESULTS

by

Y. W. Chang and J. Gvildys

ABSTRACT

This report deals with the REXCO-code predictions of the

SRI SM-2 test. Two calculations were performed with the REXCO-

HEP code: one used the pressure history P(t) of the core detona-

tion products as input, and the other the pressure-volume

relations (P-V) of the detonation products as input. The other

inputs of the computer analysis are the vessel and core-barrel

dimensions and boundary conditions, the constitutive equations

of the vessel and core barrel materials, and the equation of

state for the coolant. The REXCO-predicted wall deformations,

pressure loadings, and dynamic strain histories at various

gauge positions are compared with the experimental data. Results

of the comparisons are discussed.
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I. INTRODUCTION

SRI International* has performed a series of simple model (SM) experi-

ments in 1 /20th scale of the Clinch River Breeder Reactor (CRBR)**. The

energy source used in these experiments was a PETN-microsphere mixture (90/10

by weight) which was contained in a special designed steel canister to simu-

late the core-disassembly accident loads resulting from a postulated fuel-

vapor expansion. The purposes of these experiments were to (1) study the

structural response of the CRBR containment, (2) examine the effects of the

upper core internal structures on the slug-impact loads, and (3) provide

reliable test data for code validation.

The SM experiments consisted of five tests. Test SM-1 was a static test

of the reactor head cover. The four tests SM-2 to SM-5 were dynamic tests

performed on 1/20th-scale models of the CRBR. The complexity of the model was

gradually increased from a relatively simple cylindrical shell in Test SM-2 to

fairly complex models in Tests SM-4 and S-5. The models used in these tests

are shown in Fig. 1.
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Fig. 1. Simple Mode La of the CRBR.

we. aW
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* Formerly Stanford Research Institute.

** C. M. Romander and D. J. Cagliostro, Experimental Simulation of a Hypothe-
tioal Core Dieruptive Aoident in 1/20 Scae Mode L of the Clinch River
Breeder Reactor, Technical Report 4, SRI International (June 1978).

SM 2



9

All tests were performed by SRI, as were the evaluation, assessment, and

interpretation of the experimental data. The pretest predictions were per-

formed by General Electric (GE). Argonne National Laboratory (ANL) performed

post-test calculations, utilizing the experimental data to validate the REXCO-

HEP code and the assumptions used in the mathematical model, and to study the

effects of core-surrounding structures on the slug-impact loads, as well as in

the vessel- and core-barrel wall deformations.

This report deals with the REXCO-HEP code predictions of the SRI SM-2

test. Two calculations have been performed: one used the pressure history

P(t) of the core detonation products as input, and the other the pressure-

volume relation (P-V) of the detonation products as input. The major differ-

ences between the two calculations are discussed. The modeling of the seg-

mented radial shield materials and other internals are also discussed.
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II. EXPERIMENTAL APPARATUS

The apparatus used in the SM-2 test is shown in Fig. 2. It consists of a

flexible vessel, a HOLODOWN

core canister, a in PLACES)

core barrel, seg- S
COVER GAS REGION s $umented steel rings, WATER SURFACE

a support platform, i A.76s

and a vessel head SG 5,' 19.812

cover. The vessel s
DIAPHRAGM 1 G4 p

wall and core barrel 326644

were made from - 0.661 --- 0.30226
VESSEL 5549g

annealed nickel 200 I -975 WALL

'es 9.4 -- IN. 200 I
to simulate the CHARGE , 342.

stress-strain prop- ALUMINUM

erties of the Type
SUPOR P P

304 stainless steel SAND 4

at reactor operating CORE ( E

temperature. The THICK RNGS
i2001 -,l

core support plat-

form was a 5.08-cm CANISTER

(2-in.)-thick steel SDT"*

circular plate

connected to the

bottom of the ves-

sel. The lower part 'I

of the reactor below I 'I
the core support

platform was omitted

from the experimen- ALL DIMENSIONS IN cm

tal model. Three Fig. 2. SM2 Test Model with Inetrumentation.

pressure gauges (P1, P2, and P3) were placed inside the segmented steel rings

to record the pressure in the core gas. Four pressure-gauge bosses (P4, P5,

P6, and P7) were welded on the vessel wall. A single pressure gauge (P8) was

mounted at the center of the head cover to measure the slug-impact pressure.

Seven strain Gauges (SG1, SG2, SG3, SG4, SG10, SGS, and SG6) were placed on
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the vessel wall at five different locations. Three strain gauges (SG7, SG8,

and SG9) were placed on three of the holddown studs. Altogether seventy-two

(72) holddown studs were used to connect the vessel top flange with the con-

crete support ledge.

The core canister consisted of a stack of steel rings spaced at even

intervals, two end plates, and eight axial studs which held the steel rings

and end plates together. The explosive charge was a 19.7-g mixture of 90%

PETN and 10% microspheres (by weight), placed inside the canister rings and

the steel end plates. The canister was supported by an aluminum stand.

The reactor cover head was a 2.794-cm (1.1-in.)-thick steel circular

plate. Steel plates were placed on the top and bottom of the cover head to

simulate the weights and reflector plates of the CRBR reactor. The reactor

cover head was connected to the vessel flange through shear rings. Two water-

position transducers (WS1 and WS2) were- placed at the bottom of the cover

head.

Four accelerometers were used, one on the support platform and three on

the head cover, to measure the accelerations of the support platform and the

head cover.



III. MATHEMATICAL MODEL

The mathematical model used in the REXCO-HEP analysis is shown in Fig. 3,

which has the same dimen-

sions as those in the GE's I
I Lusto Location, c

model used for performing 66.7134

pretest predictions. As 63.2844

can be seen, the physical -6006

system is discretized into Sliding _i- Vessel 56.63

6x20 quadrilaterals and 53.55

the core-gas bubble is 50.27

diviede into 8 zones. The Water 47.00

core-gas bubble has a 43.72

volume of 962 cm3 , which Water -- 4045

was the initial volume of 37.17

the detonation products. 33.69

m

30.62
The radial shield

.Segment 27 34
materials are represented Lead Shot - Steel Ring 24.0665

by zones. They have the 2081

same configurations, mass, 1756
Core - .__Core

and properties as the Gas Barrel 14.30

actual material. Although 11048576

the radial shields were Aluminum - . 6064

made of segmented rings, 5..
Core So~ort 2 54

they did exhibit consider- Platform

able rigidity and strength

in both radial and circum-

ferential directions. _l i P
Therefore, they cannot be g

represented by a hydrody-

namic material. Modeling Fig. 3. athematical 14od. of SMB.

of the radial shield as a hydrodynamic material can lead to excessive core-

barrel deformations. This will in turn lead to an underestimation of the

slug-impact loading on the reactor head cover and produce less deformations on

the upper vessel wall. Thus, in the REXCO calculations, the radial shield was

treated as a solid material with low yield strength. The properties of the

radial shield used are as follows:

12



Density

Yield Stress

Shear Modulus

6.937 g/cm3

10 MPa (1450 psi)

1200 MPa (174,000 psi)

It should be mentioned that the value of the yield stress of the shield mater-

ial was calculated from the frictional forces that existed between the seg-

mented rings. It was further postulated that once the pressure force exceeded

the frictional force, the segmented rings were allowed to slide and separate.

Since the radial shield material was treated

lines must be provided at the interfaces

of the fluid and solid materials to

avoid excessive zone distortions. In

SM-2 calculations, the sliding line was

placed at the inner surface of the

radial shield, starting at the top of

the platform and extending all the way

to the water surface, as indicated by a

heavy line in Fig. 3.

It should be pointed out that the

sliding lines allow the fluid to slide

in one direction only. This presents

some difficulties in the two-dimension-

al calculations where two-dimensional

slidings become important. It can be

seen from Fig. 4, where the expansion

of the core gas after moving above the

top of the radial shield and core

barrel is severely hindered by the lack

of the radial motion of the fluid

particles at points a, b, and c, which

are also the boundary points of the

core barrel and radial shield material.

As a result, the magnitudes of the

pressure waves transmitted through the gE

fluid to the lower vessel wall are

somewhat reduced. This reduction in

as a solid material, sliding

EFIEEFJB

a
12

G.'id Con figuration Show~ing
the Laokc of the Radiat
Motion of Fluid Partiotes
at Points a, b, and o.

13
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pressures will affect the deformation of the lower vessel wall quite substan-

tially, for the lower vessel wall is often just strained beyond its elastic

limit. One way to improve this situation is to treat the two radial shield

zones labeled as 1 and 2 in Fig. 4 as a hydrodynamic material, so that points

a, b, and c can undergo some radial motion to facilitate the transmission of a

pressure wave around the radial shield. Similarly, the core-barrel length

must be also shortened by one zone length (3.28 cm) to accommodate the radial

motion of the fluid.

The core barrel is the first structural member placed next to the core

canister. Therefore, the modeling of the core barrel is very important in the

computer analysis. There are two ways in which a core barrel can be modeled:

one by continuum solid materials and the other by thin shell structures. Here

the shell structure is defined as a slender solid member in whit: the deforma-

tion is governed by the deformation of the midsurface or midline of the member.

In numerical analysis, the choice of a continuum or thin-shell approach de-

pends both on the geometry of the core barrel, and on the loading and response

that is of interest. If the pressure-wave propagation through the thickness

of the core barrel is of importance, such as in the case of the radial shields,

a continuum approach is more appropriate. If the thickness of the core barrel

is relatively thin compared to other dimensions, and if the wave propagation

through the thickness of the core barrel is of no interest, then it is advan-

tageous to model the core barrel as a thin-shell structure. Thus the motion

of the core barrel can be defined by that of the midplane, thereby reducing

the number of degree of freedom and improving the stability of numerical

computations. If the core barrel is to be treated as a continuum solid ma-

terial, the thickness of the core barrel will have to be divided into at least

three to five zones, so that the bending strength of the shell can be properly

included in the analysis. This not only requires a large number of zones, but

also limit the time steps to very small values if an explicit integration

scheme is used. Since the core barrel in the SM-2 test is a slender member,

it was therefore modeled as a thin shell in the REXCO calculations. Again,

sliding lines were provided at both sides of the core barrel.

As mentioned earlier, the expansion of the core gas after moving above

the top of the radial shield and core barrel is hindered by the lack of the

radial motion of the fluid particles at the boundary points of the core barrel

and radial shield material. The core-barrel length was shortened by one zone
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length to facilitate the radial motion of the fluid. The dimensions and

properties of the core barrel used In the REXCO calculations were:

Length 22.26 cm

Thickness 0.254 cm

No. of segments 7

Top-segment thickness 0.75 cm

Density 8.8861 g/cm3

Poisson's ratio 0.36

No. of flanges in the
shell segment 5

No. of values (a,e) on
the stress-strain curve 4

(a,c) values (6.895 E8, 0.00033),
(10.3425 E8, 0.0012),
(15.8585 E8, 0.006),
(66.6391 E8, 0.20)

Material damping
coefficient 0.01

The 500 g of #12 lead shot in the experiment were placed on the Mylar

diaphragm above the core canister. The spaces between lead shot were filled

with water. In the REXCO model, the lead shot was treated as a composite

material which had a density equivalent to that of the mixture of lead shot

and water. Therefore, the inertia effect was properly included in the ana-

lysis. However, the effects of core-gas flow through the spaces between the

lead shot and the relative motion of the lead shots with respect to the sur-

rounding fluid were ignored.

The aluminum-canister support stand was represented by four Lagrangian

meshes.

The reactor vessel was modeled as a thin shell (0.30226 cm thick). It

consisted of 23 finite elements. The thicknesses of the two top vessel

elements were increased to 0.39624 and 1.0 cm to account for the increase in

thickness due to the tapered section and the vessel flange of the SRI test

model. Figure 5 gives the stress-strain curves of the vessel wall material,

in which the one labeled with the number ""6.269" is the stress-strain curve

that was provided by SRI, whereas the one labeled with the number "70.0" is

the true stress-strain curve that was used in SM-2 calculations. The reason

for using the true stress-strain curve was that in the REXCO-HEP code the



shell force was calculated from

the stresses acting on the

deformed cross section of the

shell, not on the original

undeformed cross section.

Therefore, for large strains (4-

5% or more), the use of true

stress-strain curve for the

100

CO

20

0

70.0
62.5

56.269doo

0.05 0 10

STRAIN, cm/cm
015 0.20

REXCO calculations is necessary. Fig. 5. Stress-Strain Curve.
(1 dyne/cm2 = 0.1 Pa)

The reactor cover was made of 2.794-cm (1.1-in.)-thick steel plate. It

was connected to the vessel flange through shear rings. Thus, the reactor

cover is strong enough to be considered as a nondeformable plate. The motion

of the reactor head depends on the movement of the vessel flange which was

connected to the support ledge by 72 holddown studs. The mass of air abouve

the water surface was ignored in the analysis. The equation of state for

water is of the form

p lj1 (1)[B '
where p is the pressure, Bo and Bo' are the bulk modulus and its pressure

derivative, V0 the original specific volume, and V the current specific volume.

The values of Bo and Bo' used in the analysis were 1.9895 GPa and 6.985,

respectively.

16
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IV. ENERGY SOURCE INPUT

The answer obtained from the computer analysis depends upon the basic

input information used; of particular importance is the assumed energy source

of the core gas. Two types of input data can be used in the analysis to

describe the behavior 6.f the core detonation products: a P-V relationship and

a pressure-time history. The P-V relationship is determined form the measure-

ments of core pressure gauge and the corresponding increase of core-gas volume.

The latter increase was determined from the motion of the water slug. The

displacement of the slug was measured by means of a light ladder mounted on

the water surface. Since the increase in the volnme of the vessel and the

compression of the water affect the upward motion of the water slug, these

changes must be taken into account in the determination of the P-V relation-

ship for the core gas.

The pressure-time history of the core gas can be obtained relatively

easily if pressure transducers can be mounted on the core barrel. However,

the pressure-time history depends very strongly on the reactor configuration.

In other words, the pressure-time history of the core gas in one reactor

cannot apply to other reactors if they have different configurations.

The P-V relationship of the SRM-2 test was determined by SRI. Since the

P-V determination involved the observed motion of the slug surface and the

calculated values of the coolant compressibility, the calculated P-V values

are expected to be less accurate than those of the pressure-time history taken

directly from the pressure record of the core gas. In view of the availabil-

ity of the P-t values, two calculations were performed with the REXCO-HEP

code. One used the measured pressure-time history of the core detonation

products as input, and the other the P-V relationship as input. Figure 6 is

the pressure-time history of the core gas used in the REXCO calculations. The

pressure-voluem relations as provided by SRI are shown in Fig. 7, in which the

shaded area represents the spread of data points of the four calibration

tests.
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V. COMPARISON OF REXCO-CODE PREDICTIONS WITH EXPERIMENTAL RESULTS

Here only thp REXCO results which were obtained with P-t as input are

compared with the experimental data; the results obtained with P-V as input

will be compared with the P-t results in Sect. VI.

A. Pressure Loadings

The pressure loadings at gauge positions P4, P5, P6, P7, and P8 are given

in Figs. 8-12, respectively, in which the REXCO results are shown in solid

SM2 P4

CALCULATED

MEASURED -

- 1-
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Fig. 8. Comparison of the Catcu-
Zated and Measured Pres-
sure Loadings at Gauge
Position P4.
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Fig. 9. Comparison of the Calcu-
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sure Loadings at Gauge
Position PS.
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Pressure Loadings at Gauge Position P6.
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sure Loadings at Gauge
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lines and the experimental in dotted lines. To help understand the results,

the mechanisms which transfer the core destructive energy to the surroundings

are described below.

Core energy can be transmitted to the adjacent media by compression

waves. As a result of the energy release, the core pressure rises abruptly.

This abrupt rise in pressure produces a compression wave. When the compres-

sion wave encounters a structural member an impulsive pressure loading is

produced. This impulsive loading is called the incident pressure loading.

A second type of pressure loading is created by the coolant-slug impact

upon the head cover. After the passage of the compression wave, the coolant

is in a state of motion, moving outward at a high speed in the direction of

least resistance. When the moving coolant slug comes into sudden contact with

the stationary head cover, an impact pressure loading is created. This impact

pressure will travel down through the coolant to the core support platform.

When it reaches the end of the slug, an unloading rarefaction wave will next

travel back up the coolant column to relieve the pressures.

Another type of pressure loading is the residual pressure loading. As

the core gas expands, it pushes the fluid upward even though the slug impact

has been completed and the fluid under the head has reversed its direction.

When the returned fluid collides with the oncoming fluid, the direction of the

fluid motion may reverse, causing the pressure to rise again.

20
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The pressure loadings at gauge positions P4, P5, and P6 on the vessel

wall have direct incident pressures and reflections from the slug impact and

subsequent wave interactions, whereas the pressure loadings at gauge positions

P7 on the vessel wall (above the water surface) and P8 on the head cover are

due mainly to slug-impact pressures.

The REXCO-calculated incident pressure loadings at the vessel wall are in

excellent agreement with the experimental records. This can be seen from the

comparisons shown in Figs. 8-10. Not only the peak pressure and pulse shape

are in agreement, but also are the wave-arrival time and the duration of the

pulse. However, the REXCO-calculated slug-impact pressure loadings on the

vessel wall are higher than the experimental results. This is believed due to

the use of sliding surfaces. Another factor which resulted in higher slug-

impact pressures in the REXCO predictions was the mathematical model used in

representing the lead shot. As mentioned earlier, the lead shot in the REXCO

model was treated as a mixture of liquid (water) and solid (lead shot).

Therefore, only the inertia effect was included in the analysis. The effects

of core-gas flow through the spaces between the lead shot and the relative

motion of the lead shot with respect to the surrounding fluid were ignored.

As a result, more energy was imparted to the coolant slug. Also, the lack of

the radial sliding caused more energy to be directed to the axial direction.

Therefore, REXCO-calculated slug-impact pressures are expected to be higher

than the experimental measurements. This can be seen from the comparisons

given in Figs. 9-11.

Slug-impact time provides another comparison for code validation. Exper-

imental measurements indicated that the slug impact at gauge position P7

occurred at 2.36 ms, whereas the calculations indicate that the impact was at

2.50 ms. The REXCO-predicted impact time was about 0.14 m later than the

experimental value. At the center of the head cover at gauge position P8, the

REXCO-calculated slug-impact loading is in good agreement with the experimental

data. Both experiment and REXCO calculation showed two peaks. The calculated

peak values are within 5% of the measurements, but the slug impact time in the

REXCO prediction is again about 0.14 ms later than the experimental value.

As is well known, the slug-impact pressure is related to the slug velo-

city by the equation

p a pcV, (2)
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where p is the density, V is the velocity of the moving slug, and c is the

velocity of the compression wave traveling back into the undisturbed coolant.

Therefore, for a larger slug-impact pressure, one could expect a higher slug

velocity and an earlier slug-impact time. However, this is not the case in

the SM-2 comparisons. Experimental results showed that the coolant slug had

produced a smaller impact-pressure loading on the head compared with the REXCO

predictions, but the slug impact time in the experiment was 0.14 ms earlier

than the REXCO prediction. The exact reason for these contradictory results

is not yet known. One possible explanation is that the air space above the

coolant surface in the SM-2 test may have had a gap less than the 3.429 cm

(1.35 in.) specified in the REXCO calculations.

B. Wall Deformations

The profiles of the vessel and core barrel wall deformations are shown in

Fig. 13, where the experimental measurements are shown in solid lines and the
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Fig. 13. Comparison of the Cal-
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calculated results in dotted lines. The

experimental measurements of the de-

formed vessel and core-barrel walls were

taken at six different meridians; the

spread in experimental data is also

indicated. The overall agreement be-

tween the calculated and measured re-

sults is reasonable good. However, the

REXCO results on the deformation of the

upper vessel wall are slightly larger

than the experimental data, whereas the

REXCO results are slightly underestimated

for the lower vessel-wall deformations.

As mentioned earlier, those differences

can be partly attributed to the use of

sliding lines which allow the water to

slide more freely in the REXCO calcula-

tions than actually occurs in the exper-

iment along the designated sliding

surfaces. This can be further seen from

the comparisons of slug-impact pressures
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shown in Figs. 10 and 11: the REXCO-calculated slug-impact pressures are

higher than the experimental measurements. The reason for a smaller wall

deformation predicted in REXCO calculations for the lower vessel wall is

probably due to the lack of a true two-dimensional sliding capability in the

REXCO code. Although two top radial shield zones were treated as hydrodynamic

material, the radial motion of the core gas in the code calculations was still

not large enough to account for the actual movement of the detonation products

in the experiment. This can be further seen from the comparisons of slug-

impact pressures shown in Figs. 8 and 9: the differences between the REXCO-

predicted slug-impact pressures and the experimental measurements are less

than those shown in Figs. 10 and 11.

C. Strain Measurements

The dynamic strain-gauge values

and SG5 are shown in Figs. 14-18, in
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the solid line and the measured results by dotted lines. It should be men-

tioned that the dynamic-strain measurement is perhaps the least accurate

record in the experimental data. As can be seen from Fig. 13, the strain-

gauge records of wall deformation (shown in dots) did not agree with those

obtained from the post-test measurement. Moreover, in the experiment, the

dynamic strain gauge is often limited to strains of 2-3%. The strain-gauge

value shown in Fig. 13 at SG10 is the value of the gauge at the time of gauge

failure. On the other hand, the calculated dynamic strain values depend very

strongly on the vessel-wall properties used in the calculations. Therefore,

the dynamic-strain records obtained by strain gauges are not suited for code-

validation purposes. Nevertheless, the agreement between the calculated and

measured strains is considered to be reasonably good.
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VI. COMPARISON OF P-V PREDICTIONS WITH P-t RESULTS

The P-V relationship used in the REXCO calculation was taken from Fig.

which was compiled by SRI from the data obtained in the four calibration

tests. The pressure loadings at gauge positions P4, P5, P6, P7, and P8 ob-

tained with P-V as input are given in Figs. 19-23. For the purpose of
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Fig. 19. Comparison of P-V Predic-
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Fig. 23. Comparison of P-V predic-
tion with P-t Result at
Pressure Gauge P8.

comparison, the results obtained with P-t as input are also plotted in these

figures. As can be seen, the agreement between the two results is quite good.

For the incident pressure loads, the P-V results are in good agreement with

the P-t results. The two loadings have almost the same magnitude, duration,

and shape. For the slug-impact loads, the P-V results are slightly larger

than the P-t results.

It should be mentioned that the values of core-gas pressure were taken

from the pressure oscillograms, and the increases of core-gas volume were

calculated from the movement of the slug surface and the compressibility of

the coolant. Therefore, at low pressure levels, the accuracy of the pressure

values will decrease and the computations for core-gas volume will become less

accurate due to formation of cavitation and spallation of the coolant surface.

This can be seen from the results shown in Fig. 7 that the spread of the

pressure readings and variation of volume increases in four calibration tests

becomes larger and larger as the pressure decreases. Therefore, at low pres-

sure values, some errors may have occurred in the determination of the P-V

values due to inaccurate reading of the pressure values, and formation of

cavitation and spallation of the fluid surface.

The profiles of the vessel and core-barrel wall deformation are shown in

Fig. 24. Again, for the purpose of comparison, the results obtained with P-t
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less and less accurate. The dynamic

SG2, SG4, SG10, and SG5 are compared

as input are also plotted. As can be

seen, the agreement in the lower vessel

wall deformation is quite good. Both

calculations predict a maximum wall

deformation of 2%. However, at the

upper vessel wall, the deformations

obtained with the P-V data as input are

considerably larger than those with the

P-t data as input. This indicates that

there are some differences in those two

source terms. As mentioned earlier, the

P-V data used in the computer calcula-

tions is believed to be quite accurate

at the early stage of the excursion when

the core pressure is relatively high.

However, at low pressures, the data

obtained from the pressure oscillograms

and the increase of core volume calcu-

lated from the slug-surface motion and

coolant compressibility could become

strain histories at gauge positions SG1,

in Figs. 25-29. Again, for the purpose

of comparison the P-t results are also plotted.
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VII. CONCLUSIONS

SRI SM-2 experiment was performed with a calibrated energy source in a

simple cylindrical vessel. The experimental data can be used as reliable test

data for validation of computer codes, as well as the modeling techniques used

in the computer analysis.

Of the three available experimental records: (1) pressure loadings, (2)

final wall deformations, and (3) dynamic-strain histories, the best data for

accurate comparison between experiments and computer results are the pressure

loadings. This is because the pressure loading on the wall is least affected

by the frequency response of the discretized system and the wall material pro-

perties used in the analysis. Therefore, comparison of pressure loadings is

more reliable than comparison of wall deformations, for the latter depend very

strongly on the material properties of the vessel wall. The least reliable

experimental data are the dynamic-strain measurements.

The pressure loadings obtained with the REXCO code are all in good

agreement with the experimental records. Not only do the calculations repro-

duce the general shape of the pressure loading, but also they accurately

predict the magnitude of pressures. The calculated wall deformations are also

in good agreement with the experimental measurements. This indicates that the

mathematical model used in the REXCO analysis is quite adequate. From the

comparison of P-t and P-V results, it can be concluded that the P-V data used

in the computer calculations is quite accurate at the early stage of the ex-

cursion when the core pressure is relatively high. For low pressures, the P-V

data derived from the pressure-gauge readings, and the surface movements and

compressibility of the coolant may become less accurate compared with the P-t

records obtained directly from the pressure-gauge readings.


