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A Large-Scale Test on Sodium Leak and Fire (L)

- Sodium Pool Fire Test in Air, Run-Dl -

5. Miyahara*, K. Sasaki*,

T. Yamada® and Y. Himeno
Abstract

A large-scale sodium pool fire test has been conducted im an air

atmosphere to study the heat transfer of the combustion heat and to validate

the ASSCOPS code.

A burning pan (1.5m-W & 1.5w-L, 2.25m2 surface area) was installed in

a two-stories high concrete test cell, SOLFA-1, then the test was started

by filling a sodium (505°C, 500kg in weight) in it. The test was continued

for 1 hour by feeding oxygen gas into the cell. From the test results, the

following conclusions were drawn.

(1)

(2)

(3)

(4)

Comparison of predicted temperatures by the code with the test results
revealed that the agreement was within 10Z at the inner portion of the
cell, and was within 40% at the surrounding concretes.

The combustion heat estimated from the present test ranged from 70 to
100 kW/m2. 1Its fractioms transferred to the pool and to the surrounding
structures were both about 50%.

In regard to heat transfer of combustion heat to the surrounding struc-
tures, its 60 to 70% was transferred by radiatiom, and the rest was by
convection. In addition, radiation heat transfer from the flame to the
walls was found to be controlled by that via aerosols suspending in the
atmosphere whose fraction ranged from 60 to 80%.

Test results indicated that radiation coefficient between aerosols
suspending in the atmosphere and a wall, that is defined in the code,
was about 0.3 under the aerosol comcentration at about 10 g—Na/mB;

the average value in the test.

* Plant Safety Engineering Section, Safety Engineering Div., OEC
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Table T Compositions of Structural Concrete
used in SOLFA-1 and in MONJU

SOLFA-1 MONJU
Cement Flyash B Flyash B
_ Aggregate Graywacke| Graywacke

Materials ™ Retarder Pz. No.8

AE Water

Reducing Agent Pz. No. 5L 303A
Maximum Size of
Coarse Aggregate {(mm) 25 25
Design Strength (kgf/cm?) 240 240
Bulk Density  (kg/m?) 2150 2150
Water Cement Ratio (%) 49.6 55
Sand Percentage (%) 40.3 43
Slump (cm) 8+2.5 1215
Air Content (%) 3+1 4+1

PSS—SFE—343
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Table 2 Test Conditions of Run-D1

Sodium Feeded
Sodium Feed Rate
Feed Duration
Sodium Temperature

Surface Area of Sodium Pool
Depth of Sodium Pool
Oxygen Injection Rate

: b50 kg

: 266 kg/s

: 215 sec

: 505°C, Hot-Leg Temperature of

Monju IHTS

: 2.25 m?
:0.3m
: 0.2 m3/min

PSS—SFE—452
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Table 3 Test Record of Run-D1

Time after Initiation

Time Record of Sodium Feed
11:37 | Start-up of Aerosol Scrubber
13:41 Pressurization of Cover Gas
) in Sodium Heater
13:51 Start-up of Data Aquisition
System
13:59 | Start of Sodium Feed 0
14:03 | End of Sodium Feed 3 min 35sec
i Start of Oxygen Injection )
14:06 (0.2m3/min) 7 min 00 sec
15:00 | End of Oxygen Injection 60 min 29 sec
. Drain of Sodium in )
17:55 Burning Pan 3hr 56 min
) Turn-off of Data Aquisition i
23:51 System 9hr 52min
PSS—SFE—4b3

180-L8 OTV6NL-ONd
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Table 4 Enthalpy Change of the Various Portions for the First 1 hour

Enthalpy Change

(kcal)
Sodium Pool, Burning Pan and Thermal insulator, 6.554 % 10
0-Na,pool + Qp'an + Qins — QNa, in

Ceiling , Qg 2551 x10%
Wall  , Qua - 2.857x10%
Floor , Qfpor ~2.057x10%
Gas , Qgas 2.243%10?
Total, Q + Qpan + Qins — Ana, in

Ma, pool P ins Na, '1.404X105

+ chil + Qwall + Q'Hocn' + O-Gas

PSS—SFE—454
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FRAT (Sodium Fire with B;a_dioactivity Transport)

Fig. | Bird's-eye View of SAPFIRE Facility
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Realistic Sodium
Leak Test with
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Pipe (Run-E2)

....

{-‘@H 5

o Study of Structural Integrity of

Thermal Insulation System

=== st

-+~ Na

Sodium Spray Fire /

Test in Water

Vapor Containing Ai
Na  (Run-F1)

Water Vapor

o Evaluation of Hydrogen
Generation

o Observation of Sodium Leakage

Form

Demonstration Test of a
Sodium Leak Accident

within the Monju Secondary

Building (Run-D2)

of Sodium Pool Fire in Air
¢ Validation of Sodium
Pool Fire Code

o Study of Heat Transfer
Characteristics of Sodium
Spray Fire in Air

o Validation of Sodium
Spray Fire Code

Sodium Pool
Fire Test
in Air (Run-D1) [

Large-Scale Test
of Sodium Spray na.

Fire in Air

(Run-E1)

Fig. 2 Test Program of SAPFIRE Experiments for JFY 1985
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Fig. 3 Arrangement of Test Rig for Run-D1
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Note for keys

@ Thermocouple Oxygen meter
® Pressure gauge @ Hydrogen meter
® Flow meter @ Displacement meter

@ Aerosol concentration meter
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Fig. 4 Instrumentations and Sensors Installed
in Test Rig for Run-D1
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Sodium Heater

[ventiduct =——<}=<- 0,
\E Qu P Door
o Burning Pan
ﬁsulator
. h _ =1 | Liner
Insulator Perlite Board

Ve i

Concrete

Sodium Drain Tank

Fig. 5 Cut View of SOLFA-1 for Run-D1
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Fig. 36 Aerosol Concentrations in Cell Atmosphere during the Test
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Fig. 37 Gas Pressure in the Cell during the Test
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Fig. 38 Concentrations of Oxygen and Hydrogen during the Test
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Fig. 39 Post-Test Aerosol Distribution in Test Rig
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Photo. 1

Heat Flux Meters attached on Thermal
Radiation Sheild of Wall
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Photo. 2
Burning Pan installed in the Cell {Pre-Test)




PNC-TN9410 87-081

FUJICOLOR. B‘?

3
Pan at the beg

Photo

f

inning o

ing

Burn

in

Fire
Supply

ium

um

Sod
Sod

FUJICOLOR 87

4

Photo.
Pool F

the Test

ing

dur

e

ium

Sod

_
-
w

_




PNC-TN9410 87-081

| ' FUSCOLOR 67

Photo. b
Post-Test View of Burning Pan






