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Sodium fire Test at Broad Ranges of Temperatures and Oxygen Concentrations (1)
Effect of Leak Patterns on Ignition Temperatures
K. KAWATA * S MIYAHARA*
H, HIRO! * and Y, HIMEN@®
abstract
Since soedium leak and fire researches ﬁave been performed at high-temperatures
simulating am accident during the rated reactor eperation knowledge of sodium
leak and fire at low-temperatures which may happen at Ex-vessel Storage Tank
or during the partial power operation of the reactor was very limited, Therefore, the
present test was carried out to clarify the ignition temperatures and the temperature
at which aerosel starts to release during sodiug spray, column, and pool fires,
Sodium spray and column tests were copducted at Sodium Fire Teét Rig (SOFT-1),while
sodium pool test was carried out at Sodium Leak Fire and Aerosel Test Rig (SULFA—I),
The following test results were obtained from these tests.
(1)Sodium Spray Test
The ignition temperature was 160C depending upon the droplet diﬁmeter of
sprayed sodium,
(2)Sodium Column Test
1) Sodium main flow did not ignite,while the scattered sodium droplets
ignited,
2) The ignition temperature of the main flow rebounded on a pan was 180T,
3} The ignition temperature of deposits on a pan was 160 T.
(3)Sodium Pool Test
1) The igﬁition temperature of the static pool ranged from 280 to 315C.
2) Temperature at which aerosol starts to release was determined to be 140
to 160 by viswal in spection,
3) After extinguished artificially by closing a lid, sodium reignited at

temperatures higher than 80 € when the 1id was reopend.

* Plant Safety Engineering Section , Safety Engineering Division , OEC
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Table 1  Test Conditions of Sodium Spray Test

[tems Values
Sodium Témp. 150, 160, 170, 180, 190, 200, 230, 260, 270°C
Pressure 20kg/ et G
" Height 20 m
Atmosphere Alr
PSS—SFE—-583
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Table 2 Test Conditions of Sodium Column Test

(1) 3% Oxygen Atmosphere

Items Values
Sodium Temp . 260 C, '530 G
Height 20m
Nozzle Size ? 8.7 w

(2) 21% Oxygen Atmosphere

Items Values
S.odium Temp . 150, 160, 170, 175, 180, 200, 260°C
Height 05, 1.0, 15, 20, 50, 70 m
Nozzle Size ¢ 87 m
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Table 3 Test Conditions of Sodium Pool Test

Test No. Test Name Sodium Depth (om) Pool Area (uf)
RUN — 1 114 0.0314 (¢ 200mm)
RUN - 2 38 - 0.0314 (% 200mm)
RUN — 3 76 0.0314 (¢ 200w)
RUN - 4 114 0.0314 (¢ 200m)
RUN — b 152 0.0314 (¢ 200 m)
RUN — 8 Sodium Pool 17 0.0707 (¢ 300 mm)
RUN — 9 Test 34 0.0707 (¢ 300 o)
RUN — 10 51 0.0707 (9 300 o)
RUN — 11 68 00707 (¢ 300 mm)
RUN — 12 102 } 0.0707 (¢ 300 om)
RUN — 13 136 0.0707 (¢ 300 )
RUN - 14 170 0.0707 (% 300 um)
RUN — 6 | Reignition Test 76 © 0.0314 ($200m)

Na O, Na:0: N
-7 6 . 200
RUN NaOH, Na,COs 7 0.0314 (¢ mm)
Sodium Col umn
Flow into Pool 51 0.0707 (¢ 300 mm)
_ Sodium Droplet
Splash into Pool 51 0.0707 (¢ 300 m)

PSS—SFE—585



Table 4

Sodium Ignition Temperature in Air

Sodium Temp
Jtems

b

50 100 1§D

200

250

300

droplet dia. = 1 m
Spray

L

droplet dia. < 1 m

main
Column

No Ignition

rebound

static

deposit on floor

column into Pool
Pool

splash into Pool

stirring

Na:0, Na:0:, NaOH, Na:l0;
on Sodium Pool

Reignition at Sodium Pool
(extinguishment by smothering )

Aerosol Relase Temperature at sodium Pool

PSS—SFE—~586
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Photo.1 Spray Nozzle Test { with Water )

Photo, 2 Spray Nozzle Test ( with Sodium ) Na=150 T

Photo.3 Spray Nozzle Test ( with Sodium ) Na=i50 ¢
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Photo,4 Sodium Spray Test ( Not Combustion )} Na=150%T

Photo,5 Sodiun Spray Test ( Combustion ) Na=300%C
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Photo,6  Sodium Column Test (Sodium Temp, =160 T. Height=5.0m . side view)

Photo.7 ~ Sodiue Column Test (Sodiun Temp. =160 T. Height=5. On » Top view of catch pan )



PNC-TN9410 88-004

Photo.§  Sodium Column Test (Sodium Temp. =170 T. Height=5. 0n . side view)

Photo. 9  Sodium Column Test (Sodium Temp.=170 T. Height=3,0m | Top view of catch pan )
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Photo, 10 Sodium Column Test (Sodium Temp, =175 T. Keight=5.0m | side v.iew)

Photo, 11 Sodium Column Test (Sodium Tewmp, =175 T, Height=5,0m . Top view of catch pan )



PNC-TN9410 88-004

Photo. 12 Sodium Column Test (Sodium Temp, =180 T. Height=5 0n . side view)

Photo. 13 Sodium Columa Test (Sodium Temp. =180 T. Height=5.0m . Top view Of‘catch pan )
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Photo, 14 Sodium Column Test (Sodium Temp, =200 T. Height<=5. 0m . side view)

Photo 15 Sodium Column Test (Sedium Temp. =200 T. Height=5, 0m . Top view of catch pan )
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Photo, 16 Sodium Column Test (Sodium Temp. =260 T. Height=5,0m | side view)

Photo. 17 Sodium Column Test (Sodium Temp, =260 T. Height=5. 0m . Top view of catch pan )



PNC-TN9410 88-004

Photo. [8 Test Rig of Sodium Pool Test

Photo, 20 Sodium Pool Test { RUN-5H)
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Photo, 21 Sodium Pool Test (Na,0, Nao0, . Na,CO,, NaQW)

Photo. 22 Sodiuo Pool Test (Reignited)
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Photo, 23 [Drop Test Rig of Sodium Column inte Sodium Pool

Photo, 25 Orop Test of Sodium Column into Sodium Pool ( at extinction }
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Photo, 27 Drop Test Rig of Sodium Splash into Sodium Pool ( at test )





