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In the ROSA (Rig of £afety Assessment) program, the digital com
puter code DEPCO-SINGLE and DEPCO-MULTI (Subcooled Decompression Process 
in Loss-of-Coolant Accident ---Single Pipe and --- Multiple Pipe Net
work) were prepared to study thermo-hydraulic behavior of the primary 
coolant in subcooled decompression of the PIVR LOCA.

The analytical results with DEPC0- MULTI on the subcooled decom
pression phenomena are presented for ROSA-I, ROSA-II and LOFT 500, 600, 
700 and 800 series experiments. The effects of space mesh length, 
elasticity of pressure boundary materials and simplification for com
putational piping system on the computed result are described. This 
will be the final work on the study of the subcooled decompression 
analysis as for the ROSA program, and the authors wish that the present 
code shall further be examined with the data of much advanced experi
ments .
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1. INTRODUCTION

Subcooled decompression in a primary coolant system of a pressurized 
water-cooled reactor (PWR) during a hypothetical loss-of-coolant accident 
(LOCA), i.e. a design basis accident (DBA), has received much attention in 
PWR safety assessment by the following reasons. The heat transfer 
correlations applied to the core heat transfer analysis in the LOCA event 
are strongly dependent on local thermo-hydraulic condition of the coolant 
that are changing rapidly. A large oscillatory pressure decrease in short 
duration is observed in the subcooled water during LOCA, then primary 
coolant system components such as circulation pumps and steam generators, 
and vessel internals such as core barrel and fuel assemblies, together with 
energency core cooling system (ECCS), must be designed to withstand the 
pressure load.

So as to analyze the thermodynamic and hydrodynamic condition of PWR 
primary coolant water during the subcooled decompression in LOCA, a digital 
computer code, "DEPCO-MULTI", has been developed and described in reference 
[1], and validity of the code has been studied after having completion of 
the code. The items of the present studies are as follows:

1. Experimental values of the ROSA-I test and the LOFT semiscale 
500, 600 and 700 series tests which are the blowdown from a simple vessel 
system, are analyzed by applying DEPCO-MULTI. The DEPCO-MULTI result is 
compared with the above-mentioned test data and with the computed results 
of DEPCO-SINGLE [2, 3] which is applicable only for a single piping system.

2. Experimental values of the ROSA-II tests and the LOFT semiscale 
800 series tests are analyzed by applying DEPCO-MULTI.

3. Effects of elasticity of pressure boundary material and of 
space mesh length on the result of analysis are examined.

Typical results of the above-mentioned studies are described in the 
following sections.



2. ANALYSIS OF THE ROSA-I DATA AND COMPARISON WITH DEPCO-SINGLE RESULT

Total of four subcooled blowdown data has been obtained for various 
break sizes, coolant initial pressures and temperatures by the ROSA-I 
test facility whose pressure vessel is shown in Fig. 1. The pressure 
vessel has the height of 7,080 mm and the inner diameter (I.D.) of 560 mm, 
and top and bottom blowdown nozzles of 350 mm I.D. are connected to the 
vessel. A break size simulating sharp-edged orifice plate and a rupture 
disc assembly are attached just downstream to either one of the nozzles.
Each blowdown is initiated by breaking the three rupture discs simultane
ously and instantaneously. A pressurizer, a pre-heater, a feed water 
piping .and a coolant discharge piping are also connected to the vessel, but 
these are not shown in the figure for simplification of illustration.
Coolant pressure during subcooled decompression procedure is measured by 
the quartz pressure transducers (KISTLER, Model 649) at points of PQ-1, PQ-3 
and PQ-4 in the figure, and are recorded in the analog data recorder 
(AMPEX), FR-1800L). Coolant initial temperature is measured at points of 
T-6 and T-7, and mean value of them is used in the analysis. Temperature 
difference of 5 ^ 10 deg. C was observed between them. The coolant water 
which fills whole of the pressure vessel and about half volume of the 
pressurizer, is heated up to the predetermined temperature by the pre-heater 
and pressurized up to the predetermined pressure by nitrogen gas in the 
pressurizer. When these predetermined values are reached, the feed water 
piping and the pre-heating loop are isolated from the vessel by the isola
tion valves just before the blowdown initiation.

The computational system for the analysis is as follows. The pressure
vessel and two blowdown nozzles are divided into 8 legs by 9 junctions
along on these center lines as seen in Fig. 1, where the numbers in a
square and in a triangle are representing the leg and the junction numbers
respectively. A junction point is represented by a small open circle and a
leg is defined by a line on the centre line limited by two junction points,
and the positive x-direction is shown by the arrow on the leg line. Dead

> / s . end junctions are defined at /3 ± , and Z9\ in Fig. 1, a break end
/. ' ■ c*junction at ;Ti» triple pipes junctions at ,2\ and/7\, two pipes junctions

at .4_j, .JL and *6^. .



Figs. 2, 3 and 4 show the analytical pressure curves in comparison 
with the experimental curves of the ROSA-I test 1002 at points PQ-4, PQ-3 
and PQ-1. The analysis has been carried out by dividing each leg with 
the space mesh length of 4 cm, that is, approximately 180 space mesh 
points are defined in the 9 legs. The initial coolant pressure and tem
perature are 102 kg/cm2 abs. and 256 deg.C, respectively, and the break 
size is 4.0 percent. It can be seen that an agreement between both curves 
is generally good. Analytical and experimental curves show oscillatory 
character in pressure as can be observed from Figs. 2, 3 and 4, and this 
pressure oscillation is more evident at the point which is closer to the 
break location. The analytical curves show more remarkable osicllatory 
character than the experimental curves. It is because that the present code 
has also been prepared with one-dimensional assumption in space coordinate, 
but three-dimensional effect on pressure wave propagation cannot be ignored 
at the top and the bottom hemispherical ends of the test vessel and at the 
top and the bottom blowdown nozzle connection points to the test vessel. 
Pressure undershoot below to the saturation value is observed in the experi
mental curves during 40 ^ 60 milliseconds after the blowdown initiation.
It may be caused by the thermodynamic non-equilibrium condition of the 
coolant water. The coincidence between both curves is relatively poor at 
that duration, because the present code does not take into account this non
equilibrium effect.

Analytical value of DEPCO-MULTI is compared with that of DEPC0-SINGLE 
at PQ-4 in Fig. 5. As can be seen by the figure, DEPCO-SINGLE curve does 
not have a pressure oscillation of higher frequency, and shows more sharp 
and earlier stepwise pressure decrease compared to the DEPCO-MULTI curve.
It is because that DEPCO-SINGLE can only calculated pressure wave in a 
single pipe and leg 2 and leg 7 in Fig. 1 have to be omitted in the DEPCO- 
SINGLE analysis.



A number in a square is a leg number. 
A number in a triangle is a junction number 
Positive x-direction is shown by the arrow.

TO PRESSURIZER

TOP BREAK NOZZLE

TO PREHEATER 
FROM FEED WATER PUMP

BOTTOM BREAK NOZZLE
RUPTURE DISK ASSEMBLY WITH 
ORIFICE PLATE ____

TO POOL—

FROM PREHEATER

Fig. 1 ROSA-I Test Vessel



Fig. 2 Analytical and Experimental Pressure Fig. 3 Analytical and Experimental Pressure 
Curves at PQ-4 - ROSA-I Test 1002 Curves at FQ-3 - ROSA-I Test 1002

Fig. 4 Analytical and Experimental Pressure Fig. 5 Analytical Pressure Curves of DEPCO-MULTI
Curves at PQ-1 - ROSA-I Test 1002 and -SINGLE at PQ-4 - ROSA-I Test 1002



3. ANALYSIS OF THE LOFT SEMISCALE TEST 546 DATA EFFECT OF SPACE MESH
LENGTH

A test vessel of the LOFT semiscale 546 test has the height of 3,682 
mm and the I.D. of 305 mm as seen in Fig. 6, and the two blowdown nozzles 
are attached to the vessel at the distances of 304 mm from the vessel 
bottom end and of 685 mm from the vessel top end, respectively. A discharge 
piping is connected to the top blowdown nozzle and a rupture disc assembly 
with an orifice plate is equipped at the end of the piping. Blowdown in 
initiated by breaking rupture discs and pressure histories are measured at 
junctions uL. and 1(1 . Break size and coolant initial pressure and 
temperature are, respectively, 6.25 percent, 164 kg/cm2 abs and 271 deg.C.

Analysis by the use of DEPCO-MULTI was carried out by defining 10 legs 
with 11 junctions as shown in Fig. 6. The legs are furthermore devided 
into 270 mesh points by the space mesh length of 2 cm. Analytical pressure
curves at junctions /2\ and iOk. are compared with the experimental curves
in Figs. 7 and 8. As can be seen by the figures, a coincidences between 
both curves is good.

Effect of the space mesh length of the analytical result has been 
examined by the reasons that this effect is important to verify the adequacy 
of the DEPCO-MULTI computational method, and that larger space mesh can 
result in defining lesser space mesh points for the given system and then 
a rather shorter computational time is required because this time is 
inversely proportional to the approximate square of total mesh points. The 
LOFT semiscale 546 test data are analyzed by the same modeling scheme as 
shown in Fig. 6, giving 15 cm of the space mesh length instead of 2 cm
which is adopted in the previous analysis, that is total 40 mesh points are
defined in the present analysis but total 270 mesh points are required in 
the previous analysis as mentioned before. Pressure histories of the both 
analytical results at junctions and jA are shown in Figs. 9 and 10.
As can be seen by these figures, an agreement between both curves is satis
factorily good except early duration of decompression at junction where 
a violent pressure oscillation occurs. It can be said as a result of these 
facts that, if a large oscillatory character of pressure is not a major 
interest, the present code is able to give a satisfactorily appropriate 
pressure history by giving minimum space mesh points in the system, also 
this minimum mesh points must be determined so as to give at least three mesh 
points even in the shortest leg including the both end's mesh points of the 
leg.



P
R
E
SS

U
R
E
 

(K
G

/C
M

2 
A

B
S

)

0.103

Fig. 6 LOFT Semiscale 500 Series Test 
Vessel - Configuration B
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Fig. 9 Analytical Pressure Curves with DX=2 cm 
and DX=15 cm - Nozzle Pressure

TIME (MSEC)

Fig. 10 Analytical Pressure Curves with DX=2 cm 
and DX=15 cm - Vessel Pressure
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4. ANALYSIS OF THE LOFT SEMISCALE TEST 519 DATA AND EFFECT OF WALL 
ELASTICITY

The LOFT semiscale 519 test was done by the use of the test rig shown 
in Fig. 11 whose test vessel has the same dimension with the test 546 
vessel except the discharge piping is connected to the bottom blowdown 
nozzle. Pressure values at junctions JL and / &  were measured and the 
corresponding values are calculated by defining 10 legs and 11 junctions 
as shown in Fig. 11, and space mesh length of 2 cm. The blowdown was 
initiated from the conditions of 120 kg/cm2*abs coolant pressure, ambient 
coolant temperature and full break (100 percent) which is far larger in 
comparison with the previous two break sizes.

Analytical pressure with the assumption of rigid pressure boundary 
material, is compared with the experimental value at junctions :2^. and .jL 
in Figs. 12 and 13, respectively. As can be seen by these figures, a 
shorter decompression time and a more violent pressure oscillation can be 
noticed in comparison with the previous 546 curves in Figs. 7 and 8, and 
this is because that the present 519 test was done with the condition of 
full break size, on the other hand the previous 546 test was done with 
smaller break size of 6.25 percent. Moreover, the analytical and the 
experimental curves do not agree as sufficiently as the previous 546 curves 
in Figs. 7 and 8, especially at junction 2_. This disagreement is 
considered to be caused by the following reasons. Actual three-dimensional 
pressure wave propagation at hemispherical ends of the test vessel and at 
two blowdown nozzle connection points to the test vessel, is approximated 
by the simple one-dimensional analysis. The present code adopts the 
pressure loss correlation in steady state except at the break point as 
descriped in reference [1], but the correlation in unsteady state has to 
be used throughout the whole system, particularly in the discharge piping, 
i.e. legs [1. and [2., where coolant flow velocity changes with high 
transiency being comparable to the velocity transient at the break point,
i.e. junction 1_, in the full break condition. Few milliseconds are 
considered to be necessary for complete break of the rupture discs, and 
this time is not small enough compared with the total subcooled blowdown 
time, about 6 milliseconds, in the full break 519 test, so a break history 
of this rupture discs is required to be taken into account. On the other



hand, this break time becomes negligibly small compared with the subcooled 
blowdown time, about 80 milliseconds, of the partial break test such as 
the previous 546 case, so that this break history is not necessary to be 
taken account in a partial break calculation.

Effect of elastic deformation of the pressure boundary material has 
been examined by the analytical pressure curve, and a typical result is 
shown in Fig. 14 where the pressure curve being calculated from the 
elastic wall condition is compared at junction in Fig. 11 with the 
pressure curve being derived from the rigid wall assumption. As seen in 
Fig. 14, the both curves appear to give a relatively good agreement as a 
first approximation, but more cautious observation would reveal that a 
longer decompression time and a less pressure oscillation can be noted on 
the elastic wall curve compared with the rigid wall curve. It is because 
that a sonic velocity in the coolant water under the elastic wall condition 
is calculated to be smaller than that under the rigid wall condition 
(equations (66) and (67) in reference [1]), and this difference of sonic 
velocity would result in the above mentioned difference between both curves 
by the characteristic equations (24) and (25) in reference [1].

0.103

Fig. 11 LOFT Semiscale 500 Series
Test Vessel - Configuration A
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5. ANALYSIS OF THE LOFT SEMISCALE TEST 800 SERIES DATA

The preceding analyses of the three subcooled blowdown tests have 
been done for simple coolant systems having only a simulated pressure 
vessel and a coolant discharge piping. The present analysis is, on the 
other hand, directed to more complicated coolant system than before, that 
is, the LOFT semiscale 800 series tests were conducted by the facility 
having one external coolant circulation loop which had a steam generator 
and a circulation pump, in addition to a pressure vessel and a discharge 
piping as shown in Fig. 15. Although a pressurizer and auxiliary heaters 
were equipped, these are not shown in the figure for the simplicity of 
illustration. Numbers in the figure indicate the location (station) for 
measurement and numbers in parentheses represent the distance from the 
location 1 in meters. A double-ended break was simulated by replacing the 
single-ended break rupture disc assembly by the double-ended break rupture 
disc assembly at the stations 1 and 3. A simulated reactor vessel which 
has no vessel internals as seen in Fig. 16, has the height of 1,625 mm, 
the I.D. of 368 mm, and the hot-leg and the cold-leg nozzles of 103 mm I.D., 
are attached to the vessel at the distance of 286 mm from the vessel top 
and the vessel bottom respectively. A steam generator which is shown in 
Fig. 17, has 43 heat transfer tubes between two 16" ASME flanged and dished 
heads. The heat transfer tube has the length of 844 mm and the I.D. of 
13.5 mm. More detailed informations on the facility and the experimental 
procedure are found in reference [4].

Analyses have V>« en carried out by defining 26 legs and 27 junctions 
and by defining about 620 space mesh points with the mesh space of 4 cm, 
in the primary coolant system as shown in Fig. 18 where the double-ended 
configuration is illustrated. Legs and junctions are numbered against the 
coolant flow direction begining at the vessel side break location. Break 
junctions are junctions and for the double-ended break configura
tion, on the other hand, break junction is only junction and the posi
tive end of leg |26] is connected to junction instead of junction 
for the single-ended break configuration.

Total of eight, blowdown test data, i.e. the LOFT semiscale series tests 
811, 813, 816, 818-1, 818-2, 819, 820 and 820-1 which are described in



reference [4], has been analyzed for various coolant initial flow rate and 
break size of the single-ended and the double-ended break configurations 
as major parameters. Comparison between the analytical and the experimental 
curves is made by the pressure at various measuring stations in Fig. 15, 
and a good agreement between the both curves is obtained. Three of these 
eight analyses, i.e. the LOFT semiscale series tests 811, 813 and 820-1, 
are shown as typical examples. Major test conditions of these three 
blowdown tests are indicated in Table 1.

Table 1 Test Conditions of The LOFT Semiscale Series Tests 
811, 813 and 820-1

Tets Pressure Temperature Flow Rate Break Percent

811 164 kg/cm2abs 307 deg.C 22.2 /s 10 single-ended
813 164 306 17.5 30 single-ended
820-1 159 309 0 100 double-ended

Pressure obtained in the analyses and the experiments at seven stations in 
Fig. 15 are compared with respect to the tests 811 and 813, and the results 
at stations 1, 4, 7 and 14 are shown in Figs. 19-22 and Figs. 23-26, 
respectively. In the test 820-1, pressure values at different eight 
stations are compared, and the results at stations 1, 5, 7 and 14 are shown 
in Figs. 27-30. Examination of these figures leads to the following 
conclusions.

A strong dependence can be seen between the subcooled blowdown time 
and the break size, that is, more than 60 milliseconds are needed for the 
termination of the subcooled blowdown in the 10 percent single-ended break 
test 811, on the other hand the subcooled blowdown is terminated within 25 
milliseconds in the 30 percent single-ended break test 813. In the most 
violent 200 percent double-ended full break test 820-1, this time is 
approximately 20 milliseconds.

Pressure oscillation can be seen at stations 1 and 4 in the tests 811 
and 813 (Figs. 19, 20 and Figs. 23, 24) which have approximately the same 
test parameters except the break size, and the larger oscillation in the 
test 813 is shown in comparison with the test 811. At stations 7 and 14



where the pressure waves are needed to come through the pressure vessel 
and the steam generator, the pressure oscillation is diminished. The first 
small pressure dip in the experimental curve at station 1 (Fig. 19 or 23) 
which precedes to the following largest dip, is considered to be caused 
by the breaks of two rupture discs in a short time interval [4].

In the 200 percent double-ended full break test 820-1, although the 
analytical and the experimental curves show good agreement at stations 5,
7 and 14, the agreement between both curves at station 1 is poor from the 
same origin given in the section "4".



1 ST NUMBER = STATION NO.
NUMBER IN PARENTHESES = DISTANCE FROM

STATION 1 (M)

Fig. 15 LOFT Semiscale 800 Series Test Facility

Fig. 16 LOFT Semiscale 800 Series 
Test Vessel



Fig. 17 LOFT Semiscale 800 Series 
Test Steam Generator

A number in a square is a leg number.
A number in a triangle is a junction number. 
Positive x-direction is shown by the a rrow .

Fig. 18 LOFT Semiscale 800 Series Test
Facility System for DEPCO-MULTI Analysis
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Fig.19 Analytical and Experimental Fig.20 Analytical and Experimental
Pressure Curves at Station 1 - Pressure Curves at Station 4 -
LOFT Semiscale Test 811 LOFT Semiscale Test 811
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Fig.23 Analytical and Experimental Fig.24 Analytical and Experimental
Pressure Curves at Station 1 - Pressure Curves at Station 4 -
LOFT Semiscale Test 813 LOFT Semiscale Test 813
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TIM E(M SEC) T IM E (M S E C )

Pig.27 Analtyical and Experimental Fig.28 Analytical and Experimental
Pressure Curves at Station 1 - Pressure Curves at Station 5 -
LOFT Semiscale Test 820-1 LOFT Semiscale Test 820-1
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6. ANALYSIS OF THE ROSA-II TEST 301 DATA

The ROSA-II- facility has been prepared for the blowdown and the ECC 
tests in PWR LOCA. Total of 20 blowdown and ECC tests has already been 
conducted so far, and the data analysis is now still under way.

The facility consists of a simulated pressure vessel with vessel 
internals, a pressurizer and two primary coolant circulation loops which 
have steam generators, circulation pumps and break units as shown in Fig. 31. 
Although a secondary coolant system, primary coolant discharge pipings, a 
make up system, a control system, a data acquisition system and a ECCS are 
equipped, these are not shown in the figure for the simplicity of illustra
tion. Major primary coolant system parameters of the facility are given 
in Table 2. As shown in the table, the total coolant volume (0.097 m3) of 
the unbroken loop is approximately three times larger in contrast to that 
(0.034 m3) of the broken-loop. It is because the total coolant volume of 
the three unbroken primary coolant loops of an actual PWR is simulated by 
this single unbroken loop in the ROSA-II.

The steam generators of the broken loop and of the unbroken loop have, 
respectively, 51 U-tubes of 14.3 mm I.D., mean length of 4,970 mm and 123 
U-tubes of 14.3 mm I.D., mean length of 6,450 mm as shown in Figs. 32 and 
33. As shown in Fig. 34, the pressure vessel having the dimensions of 
380/280/340 mm I.D. and 4,855 mm height, contains a fuel assembly, a core 
barrel, baffle plates, grid plates and spacers. 96 fuel rods are heated 
by maximum 2,240 Kwatt of electricity in a typical ROSA-II fuel assembly, 
and 13 rods are used as tie rods. A piping of the primary coolant system 
is shown in Fig. 35. Piping dimensions of the figure are given in Table 2.

Blowdown is initiated by breaking rupture discs of the break units 
(Fig. 31) with the break initiation needles when the blowdown initial 
conditions (i.e. coolant pressure and temperature, heat generation rate of 
the fuel rod, ECC injection condition) is reached. The double-ended and 
the single-ended breaks are realized by the use of the break units 1 and 2 
and of the quick shut valve. Though 86 channel data of pressure, pressure 
difference, flow rate, fuel rods heating power, temperature, pump revolution 
rate and 0N-0FF signal are measured during the blowdown procedure, only 
the pressure measurement locations are shown in Figs. 31 and 35. As shown 
in these figures, the primary coolant pressure has been measured at the 
upper and the lower plenums of the pressure vessel (PI and P2), the break



Coolant pressure, kg/(cm2abs) 160
Coolant temperature, deg C 325
Pressure vessel

Core section I.D., mm 280
Upper plenum I.D., mm 380
Lower plenum I .D., mm 340
Core barrel O.D., mm 238
Axial length, mm 4,855
Coolant volume, m3 0.292

Simulated core
Number of fuel rods 96
Number of tie rods 13
Fuel rod O.D., mm 10.7
Pitch (square array), mm 14.3
Heated length, mm 1,500
Number of spacers 3
Total heating power, MW 2.24

Pressurizer (electric heating)
Shell I.D., mm 280
Axial length, mm 2,550
Volume, m 0.133

Primary coolant loops
Hot leg piping I.D., mm 
Hot leg length, mm 
Cold leg piping I .D., mm 
Cold leg length, mm 
S.G.-pump piping I.D., mm
S.G.-pump piping length, mm 
Coolant volume, m3

Steam generators
Number of U-tubes 
U-tube I.D., mm 
Mean U-tube length, mm 
Primary coolant volume, m3

Circulation pumps (canned type)
Circulation rate, m3/min. 1.4
Developed head, kg/cm2 1.1

Unbroken
loop

87.3/10
4,665
87.3 
4,263
87.3 
754 
0.097

123
14.4
6,450
0.225

Broken
loop
43.1
4,543
43.1/57.3
7,884
57.3
1,296
0.034

51
14.4
4,970
0.073

0.46
1.1



units (P3-P6), and the each legs of the broken and of the unbroken loops 
(P7-P11) by the semi-conductive pressure transducers (TOYODA Machine Works,
Ltd., PMS-10KTM-200H), and recorded by the analog data recorder (AMPEX, 
FR-1800L).

The above-mentioned pressure data during the subcooled blowdown 
procedure are analyzed by defining about 2,200 mesh points into the primary 
coolant system including the pressurizer with the space mesh length of 5 cm. 
Total 66 legs are also defined by 65 junctions.

As a typical example of the analysis, the analytical result on the 
ROSA-II test 301 data shall be instructive as described below. The ROSA-II 
test 301 has been done by the test conditions of 157 kg/cm2abs. and 308 
deg.C in coolant initial pressure and temperature, respectively, and of 
28.3 percent single-ended break at the break unit 1 (Fig. 31). The computa
tion has been carried out up to the time of 200 milliseconds after the 
blowdown initiation by the total time mesh steps of about 4,000.
Approximately 6,600 CPU seconds are needed by the digital computer FACOM230- 
60 which has the memory cycle time of 0.92 microseconds.

The analytical curves are compared with the ROSA-II test 301 data at 
pressure measurement stations P-l, P-3, P-7, P-8, P-9, P-10 and P-ll in 
Figs. 36-42. As can be seen by these figures, a good agreement is generally 
obtained in the whole primary coolant system. Figs. 43 and 44 show the 
analytical pressure differences across the core barrel and across the 
simulated core. As seen in these figures, the pressure difference histories 
show an oscillatory character, then the fact whether these oscillatory 
frequencies are close to the elastic resonant frequency of the vessel 
internals or not, shall be an important factor so as to ensure the integrity 
of vessel internals. Fig. 45 shows the coolant velocity variation in the 
simulated core. Flow reversals can be seen in the figure, and it is con
sidered to be useful for the core heat transfer analysis during the subcooled 
blowdown procedure.
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Fig. 32 ROSA-II Steam Generator - Broken Loop
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Fig.36 Analytical and Experimental 
Pressure Curves at P-l - 
ROSA-II Test 301

Fig.37 Analytical and Experimental 
Pressure Curves at P-3 - 
ROSA-II Test 301
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Fig.38 Analytical and Experimental 
Pressure Curves at P-7 - 
ROSA-II Test 301

Fig.39 Analytical and Experimental 
Pressure Curves at P-8 - 
ROSA-II Test 301
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Fig.40 Analytical and Experimental 
Pressure Curves at P-9 - 
ROSA-II Test 301

Fig.41 Analytical and Experimental 
Pressure Curves at P-10 - 
ROSA-II Test 301

TIM E  (M SEC)

Fig.42 Analytical and Experimental 
Pressure Curves at P-ll - 
ROSA-II Test 301
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7. CONCLUSIONS

Subcooled blowdown data of the ROSA-I, ROSA-II tests (JAERI, Japan) 
and the LOFT semiscale 500, 600, 700 and 800 series tests (NRTS, U.S.A.) 
have been analyzed by the use of the digital computer code, DEPCO-MULTI, 
which was developed at JAERI, and a good agreement between the analytical 
and the experimental curves has been obtained. Moreover, the effects of 
the mesh space length and of the pressure boundary material elasticity on 
the analytical pressure value have been examined. And it is known that 
these effects are not significant in the range of present analyses.

Typical results of the analysis and of the examination are presented 
in this report, and the reliability of the code has been confirmed.
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