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Large-scale Test on Sodium Leak and Fire (IV)

—Test of Sodtum Leak and Fire using Simulated Piptng ; Run-E2—

T.Morii* , T, PFukuchi® , T.Yamada ~

and Y. Himeno*
Abstract

Objectives : To demonstrate that flow pattern of a leakage sddium 1S not a spray
- due to presence of the thermal insulation jackets around the sodium
piping system,

Method : A 1/3.5 scale model of the Monju [HTS having a Dt/4 equivalemt leak
hole was manufactured, The model was mounted in am air filled
ctlosed vessel {(inner volume : 111 m®), then a sodium leak test was
conducted at sodium pressure 3.8 kg/cm?-g, sodium temperature H035%C
with the leak rate about 3.1 kg/sec for 13 minutes, The total
sodium used was 2.4 tons,

Results : The thermal insulation jackets did not fail preventing spray forma-
tion of the leak sodium. Leakage flow pattern was in the form of
columnar, The combustion rate during the teak was about 4% of the
leakage sodium flow rate which is much smaller than 30% determined
in the previous spray combustion test,

Conclusions: The thermal insulation jackets prevent spray formation in the event
of ar accident, Leakage flow pattern was columnar, therefore, the

combustion rate was much smaller than that during a spray combustion.

% Plant Safety Engineering Section, Safety Engineering Divition,, ORC:
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Z8.ENM/ArCHEAL TV AN, LERAE.X & ABATR, TXLEARBEBL
TORBW) , BB, THhod, ¥R, FECRELAROBR IR EREETSH 5,
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= 0, 88kg/ei G

*ZMTHMEMON 2 HBOMEE (TE2090, 2091, 20920 FHEE )
EWBD, PEEE I —KRTE, hiONaZOBRATHRERBLAATEY RZER-

ADHRY — 2 A WU CHETE T, FROVRENUSABECHBT 2o &
B,



PNC-TN9410 87-088

4.5

NaZMEloONar— Bk, SBEMEBEE

Fig. 4. 1 1l NaBMic@E - NaF—2iC20 T, ZOEREIE» S 10 lF O
22 OBRBEELERT, E0olen0BEHTOEER. RVOEAMTREIO T
DE—I7RRLTOED, CNEETLTEINaOXRBELREBENR s d
ThHd, NaREWMEMNI lkg/sT. NaZMHEENL 0THEI &S, NaZl
OHEDON afifi LEFEE I, RIEBAN a B TI2BOZWTORBEINSGEER
THIET,

(1-0.04) x3.1/832 | :
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Table-1 Pressure Loss Coefficient of Simulated Sodium Pipes

ok T : _ )
Area of Fluid Pressure | Flow | Pressure Loss * These Pipes are Actual Dimensions with

Flud |Leak Hole Rate | Coefficient no Insulator

(cr) (kg/ci + g] (kg/s) (-]

*4)
Water Test by PNC ’ ** Area of the Leak Hole

(Straight Pipe) Water 15.0 5.8 29.9 2.85
*** Pressure Loss Coefficient is Defined as
” ‘ g ” 5.5 28.9 2.89 Folowing
| 1
P=-; v?
’ , . 3.8 [25.0] 2.69 2 P
P . Fluid Pressure
" " v 2.4 26.0 2.65 7 . Pressure Loss Coefficient
: & Flud Densit
Water Test by Toshiba’ ) . T N Y e Rl
(Straight Pipe) ’ ’ ) V . Flow Velocity at the Leak Hole
, (=W/p-A)
(Elbow Pipe with Insulator) | . 6.68 1 33.9)  2.56 W* Flow Rate
) -
RUN-B3’ Na | 10.0 0.25 0.832]  58.9 A - Area of Leak Hole
Data for “Monju” " 15.0 6.0 33.0 1.0

(PSS - SFE - 404)

880-L8 O0IV¥6NL-ONd
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Table-2 Progression of RUN-E2 Test

Time Test Progression

11/12
10: 12 | Sodium Charge in Sodium Heater

13 : 02 | Start Heating up of Sodium Heater (250C)

11/13
11 : 32 | Data Input of Stop Conditions to CENTUM
11 : 02 | Start Aerosol Scrubber
Completion of Heating of Sodium Heater (505C)
14 . 20 | Stop Cover Gas Control
14 : 20 | Start Pressurizing Cover Gas of Sodium Heater
14 : 10 | Switch Off SCR Control Heater
14 : 52 | Start Data Recording
14 : 55 | Start Sodium Feed to Simulated Sodium Pipe
15:00 | Start Oxygen Gas Supply (85.8Nm® /hr)
15:10 | Stop Sodium Feed
15: 10 | Stop Oxygen Gas Supply
15: 15 | Gas Blow of Sodium Heater
15 : 33 | Change Temperature Level of Pre-Heating of
Sodium Piping (505C — 250C)
16 . 40 | Drain Remaining Sodium in Catch Pan
Stop Aerosol Scrubber
Holding the Conditions
15 .15 | Start Cover Gas Control of Test Vessel
Stop Data Recording
Drain of Remaining Sodium from Test Vessel

(PSS - SFE - 386)
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SOLFA-2
Cold P
Evaporater >
@E Rupture Disk
(1.71kg/cm)
3' —= Scrubber
(o
0 Water Jacket
Gas Header Test Celi
- It { o
Sodium i
Heater
™
~_Simulated Sodium Pipe
(@
Note for Keys Tl
(T) Thermocouple B .
(L Leve! Meter j | >4 J Sodium Catch Pan
P Pressure Meter N
03 0xygen Meter ) x
@) Hydrogen Meter 7 Electro-Magnetic
(C) Aerosol Concentration Meter Flow Meter

%1

(O

Storage Tank

\Sodium Drain Pipe

%2

L

Drain Tank

Fig. 2.1 Arrangement of Test Rig for Run-E2

(PSS - SFE - 387)
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A
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Sodium Drain Pipe

Fig. 2.2 SOLFA-2 Overview

(PSS - SFE - 388)
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Inner Jacket {SUS304 0.8 mmt)

Sodium Leak Hole

{16.9 mm dia.)

Thermal Insulator {Rockwool 7¢ mmt}

Simulated Sampling Pipe
for Leak Detection System

Quter Jacket

/

(SCG2 0.4 mmt)

.
-

Zeme \\\\\

Sodium Pipe
(SUS304)

o ! ettt sttt Bttt At g g

216.3
mm dia

374.7 mm dia.

"¥5£3'ﬂ3?¥5233}

60.5 mm dia./

H - - "

= \Connecting Pipe

L

1600 mm

e R ._I |l
\ Simulated Heater

Spacer (8 mm hight)

Sodium
Feed Pipe -
(SUS304)

Fig.2.3 Cut View of Simulated Sodium Pipe for Run-E2

PSS-SFE-354
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SOLFA-2 Cut View of Simulated Sodium Pipe
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Fig. 2.4 Locations of the Thermocouples Attached to
the Simulated Sodium Pipe
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—
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Fig. 2.5 Leakage Flow Pattern
from Mock-up Straight
Pipe
- Water Simulation Test -

(PSS - SFE - 390)
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I I T T 1 1

> fle———=Duration of Na Leak

L

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
S-4.00 0.00 4.00 B8.00 12.00 16.00 18.00 24.00 28.00 32.00 36.00
Flow Rate {(2/min) 10’

LJ

Pressure (ka/cm) 10~

|
!

0.00 8.00 12.00 18.00 24.00 30.00 36.00 42.00 4.
Time (sec) %102

Fig. 4.3 Records of Cover Gas
Pressure in Sodium Heater
~and Sodium Leak Rate
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