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Development of Sodium Conversion Technology

— Fabrication of Sodium Conversion Test Apparatus
and Results of Previously Test Run—
Masao Omichi®', Hirotsugu Kawasaki™'
Yasushi Endo™?, Satoru Nakai*®!

Abstract

It prepares for a large amount of radioactive sodium processing accompanied by final
shutdown/decommissioning of First Reactor Plant, and/or dismantling of sodium experimental facilities
in a domestic one, and the technical development for sodium processing safely, efficiently, and
economically is carried out in the future. The sodium processing method with caustic soda, which has
application in the actual sodium processing of abroad, was adopted, and the experimental research was
started aiming at establishment of the fundamental processing method when applying this in our
country.

Then, the sodium conversion test apparatus “SCOT" aiming at grasp of the basic reaction property
of sodium and caustic sod:;, and the optimum specification determination of a sodium conversion
processing system, was designed and fabricated, As a result of checking the system function of this
apparatus and carrying out a small reaction test as a previously test run, the following findings and
subjects of future were obtained. ' '

(1) In the functional test of each performance in this apparatus, the design performance was

sufficiently satisfied on each function and controilability.

(2) In the calibration test of a caustic soda concentration meter, the correlation data between
ultrasonic velocity and caustic soda concentration as 2 function of caustic soda temperature was
obtained in the condition range extended conventionally, and the calibration curve was
proposed by multiple regression analysis.

(3) In the reaction test which carries out very-small-quantity pouring of the sodium at caustic soda,
the problem on the safety was not recognized a reaction phenomenon or a process behavior.
However, some problems, such as fluctuation of the sodium flow meter indication by noise
influence, plugging in the spray nozzle, and involvement atomizing gas in a caustic soda
citculation line, were occurred in this test run. In the future, it will be coped with from both

sides of the equipment modification and the operation point about extractive subjecis.

31 : New Technology Development Group, Advance Technology Division, O-arai Engineering Center
2 : Joyo Indusiry Co. , LTD
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61, 130kJ/h (3 b U LAMEER 10ke/h BrORHEITHY) OBRENTETSHS
LEMRELI, B, TORKOBHBADWFEY —FRELRADBHKEORE
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R AV-208 12K Y, RIBICK D ER L KRBT Y — ¥ 2 RISERMEES > 7~
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ORISHRBIRALZ 5000 D S V-0, HIEIPILEY ST ETOREKEIL. &

1453 THo7.
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DEERERENK 0. 005MPa THD Z ENHEM LR 7=,
COEH RN eI YT A BAFH R 206NL/nin TH 5 = L 2HRA L.
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Lk 2]
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5.2.1 MALRFERIERER
(1) RIEAEEHALET
[BH#]
RISHHJOBAEE, ZEREAG EHRAL TS, JOZERRMSOERBE

EHRT 5,
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FEEXRMEOBMIAN 5. 16 OPBRICRTED . EERERABNS KBS
#LBRCTENS OZEEENENOZEEBA. WEL TRUEZFRITSHOTH
%, RINESH LA S OEERERSFTHEDN. KERRAZEDICTHRNSDE
EREICI. JHRAROKEETERHI B TRILEN DS,
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H=H2-H1
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FHAMER S, = I TUTORERICTEEHEN S,

a =CX4.9%X10054+5.0x10¢

7 1=1.0240.0105X C— a X (T —32) X1031.8
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T3, ZOEERBRMEOEREELRELT .

() ‘
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EBTHD.
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DAL ERHT B,
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[ 52]
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2) BRI
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[ A ]
5. 18 IZFABREEE OB IB K 2R T
1) SRR B A ik .
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FLEEZATT-F2ENT 5, U WCECTEE (FRERRREN SR
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¥ 15, #iE B%LLL) 2EkEE—I—HNTEAL. BEBEORESES.
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@ER[HPORBH AL DERINDRET M) U LOBEBEHRTE D, Th
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REENT S,

HFHY-FORE
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L&, WY —FBROY - —~EEBEHATS. BERBR I UVBELE
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V=A0+Al* T+ A2° T * Xc + A3 T * Xc? + A4 Xe + A5 Xc?

A0=1484. 5 £3=0. 00152611
A1=0. 478834 A4=36. 7052
A2=—0. 128498 A5=—0. 330315

T HWHHEY—-FEE (T) 0=T<160
Xc WiV —FBE %) 0=Xc=75
V ERY—-YERRPOEE (n/sec)
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5.3.2 RERRSE
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WY — RGOz, FRUDARART SRRICERENS T YD
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Flow (keg/hr
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AEKFRLE(L L3RR & DORBIE
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RIBERE) BB L SB[ ADREZE(A T)EDER

AT : (NaCH temp. at cooler inlet) —(Cooling water temp. at cooler inlet)

25
Circulating flow rate : 2.5 ton/h
20
:<3 15
-
< i
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SEEFI R

V=A0+Al* T+ A2 T Xc + A3 T * Xc? + A4 Xc + A5 Xc?

A0=1484.5
A1=0.478834
A2=-0.128498
A3=0.00152611
A4=36.7052
A5=-0.330315

T : Temperature (C) 0=T=160
Xc : NaOH Concentration (%) 0=Xc=75
V ! Sound Velocity (m/sec)

EAHBIRE  : 0.995811

{EIER? : 0.99568
SER : 250.106
DF SumOiSq MeanSq FRatio PValue
Model | 5 9.51323x108 1.90265x10% | 7607.34 0. <0.05
Eh=x
Error 160 40017. 250.106
Total | 165 9.55325%108
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Appendix— 1 (1/3) #831E—%

BRAH R H

it #%

g RIGH -~ 406.4 mm¢ X 1690 mnH % : 390. 4 on
REE8RE 200 Liter
BENaOHAERE 120 Liter
NaOHifg: 0~70 wt%
WEEH —0. 098~0. 098 MPa
RERHREE 2000
RICEBHERE ~200C T0%NaOH BRI BE +30C
# H SUS316
B 1%
FRUSAEA T RIS ATR ~10 kg/h
RN BRRTED —0.008~0. 098 MPa
BAtiREE 350C
# B’ 4 >33 6006,75U8316
B P L8 TR/ ZNE 1 #
EARR HAF b4 225K
FRUS AR WS o~ 114.3 on¢ X 1100 mmH
yu FhUSAERE 5.0 kg BRI RATRE
REHEH —0. 098~0. 098 HPa
il Y ~220C
REHRE 220C
L SUS316
E % 13

R BrBE % > &7 <t 508 mm¢ X 1242 mmH PREE : 496 mo
&b i k33 200 Liter
N a QHBE 0~70 %1%
EtEH —0. 098~0. 098 MPa
et 200C
HigmiR e ~200C
? O SUS316
BE Xk 1%
EBR7 B R IR =NV AELTS
ERER 300~2500 ke/h IFER/NFER 0. 6u/h
NaOQOH#g 0~70 wi%
REHEE 200 (EHED RN FIREE 180C
TR e ~200C
B SUS316
B ¥ 1#
HHE TR 61130 kJ/h Na SLE & 10ke/h OFF
# & SUS316
B K 1%
F5— B R pi i w7
wHES 69920 kI/h al M7k 20C
WAREREE 5~20C
B ¥ 13
B 8y #® A VX o
¥ H SUS318
B # 1#
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Appendix— 1 (2/3) #RHE—E

H A H H &
A5 TN + & 967.4 nué X 734 moH PIEE : 254.4 om
%k H2, #%. NaOHIZAh
REEHEH —0.098~0. 098 MPa
ERaTiEEE 200C
#OOH SUS316
B % 1
AL <+ 165.2 nm¢ X 728 mmH PO4E 2 155.2 mn
i AFE, #®H%. NaOHI A
WEEAN —0.098~0.098 MPa
EHREE iR
¥ B SUS316
BE ¥ 13
T4 + % 80.1 nm¢> X 396 mnH PP h- M9y Foll
¥ & H2. #%., NaOH3I A b
REHEH ~0.098~0. 098 MPa
BREHRE iR
B SUS304
B ¥ 1%
RFwl st & 355.6 mmg X 2000 mnH -BE (@R
A B 10 #/h CGEER) I A
2500 0/ h (REH) g;f;;ﬂg;&ﬁiﬁ
- SUS304 ' i
A % 1 g
Rk BRERE 2.5 k¥
R SUS316 (F470L-5) 7 SUS304 (F4%)
B 13
DB 45 B OORA SA WIS —
% % SUS304
BE % 1#

D
i

I ERE

=¥ e ) V) N 9iFeT & LT 28 W

EiaT ®# B 107 = TTHURTREE T 5.

Sqkeeh 10 n*/h

B % 18
2] 2 hnghss CAE R 12 n¥/h

BREHEH 0.294 MPa

HEHEEE 350°C

HIfRREE ~350°C

o H SUS316

a 1

&

EREE

#

320. Liter/min
10~1.0 torr
1&

= TA—
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Appendix— 1 (3/3) Hsstix—%

BaBaT H H it # # %

HEe

arruy

y R Ryor—FA N 7RV a
HHiEED 75 Liter/min

BiEE 0.93 ¥Pa

ERY CUBRRB 30 Liter

g i 1%

EERET o VY B R A—rJ TR
FHEERE 30 Liter
B ¥ 13
Loy i H—hkUw o
FEHA A ST i 40 Liter/#
8 X 48 (2HTH)
Bk o 5 B 200 Liter
# #f HMMEFRP
B ¥ 13#
kR B R 7R T
5 B 100 Liter/h
F = SUS303
B ¥ 1#

T
%
b
b

BT, FAaE,
KA

Mg S o RTE
FRP TR AR

1%

FALYTSARST

70 Liter/h

ST SNATFLAC
1

IR =L ARST
4 m/h
I—-RBHEB{EETFE
1%

3

FRP

1%

YRy =NV RELT
1.5 o¥h
H—RHHRICETFE
1#

ek kR 7

WERER T

Ll T

HER 7

BN M Mm% N E A R R E B

RAAB R T rOUEER
ERWE 1 Ton
I { FC
8 ¥ 14
1 ARBE <+ B 750 mnd X 742 mnH
% B
B ¥

FC Fy AY—ffE

13
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Design Pressure —0.098 to 0.0098MPa

Design Temperature 220°C
Inventory 5kg
Material SUS316
Net Weight 40 kg

/ \ , Sodium inlet
. !i! $25.4Xt2.5 '
L 6114.3%xt4
T
— = R —— o;
! =
! w|
He3axts ©
§ " B18Xt1 ;n:‘
| e
1 -
i Filter housing
Ll
— ﬂ| _ s
=~ {I 1 o
i 1 ! 0
.\ j ©
'\_\ [_,’ |
« y n__ i

Sodium line filter installation

PP
LF Level meter

Sodium outlet
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. Mesh

. Boss
iltration

. Punching tube :
. End plate :
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SUS316
SUS304
SUS304
SUS316
50um
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i Sodium Inlet
' (Upper spray nozzie)

‘Ié | A—A Sodium Inlet

- (Upper spray nozzle)
NaOH Inlet ' 25A

A NaOH Inlet
25A |

o _ —P ure Relief
{ P ress © Observation Nozzle -
| { 90A Observation
- ! - 10 7 Nozzle
;L_ ! S . s - 80A
I I
gbselrv 0 i Nl : 90A | QObservation S
ozzle t ' . Nozzle
2 . R
© | L1 45°
M. Exhaust Gas ' : " PresSure Relief
1| ,{‘-? 25A '
k.
i Sodium Inlet Handie for Thermocouple Tree
: (Lower spray nozzle)
! 25A
1]
S Design pressure . . —0.098 to 0.098MPa
100 Design temperature 200 °C
Inventory 200L
‘ o o Material SUS316
Sodiuminlety R _ u_< o1 P Net Weight 630kg
(Lower spray|nozzie) o
o 25A |
B I ]
v
—

NaOH Exit

i
| 2 Appendix— 7 RIGEFHEER
|

700-200Z OTPENLL ONI



JNC TN9410 2002-004

15.9| 24

Inner Tube
(SUS316)

Quter Tube
(SUS316)

Body
(Inconel)

(Inconel)

Cap

Na Nozzle
{Inconel)

§

1

1156

9

181

Nozzle

Ir

{Incons)

A

.098 MPa
3 MPa
~ 5 kg/h
38 ~ 76 L/m
20 deg.

0
0

(PNa pressure

@N2 pressure

(3Na flow rate

in

@N2 flow rate
®Angle

Full cone

®Type
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Appendix— 9

Liquid Pressure : 0.098MPa
Liguid Flow Rate :4.8L/h
Atomizing Gas Press. : 0.38MPa
“Atomizing Gas Flow Rate : 115NL/min

Spray Angle : 38deqg.

CRTL—) XVEBRR (TIEASERE)

¥00-2008 OTV6N.I ONF



Off-gas inlet

| B

fl Level meter(Differential Pressure gauge)

il

150

645

Level meter

1000

Drain

----- ]

Design Pressure

—0.098 to 0.098MPa

Design temperature 200 °C

Inventory
Gross weight
Net weight
Material

36. 6L
45 kg
75 kg
SUS316
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Appendix—12

Design pressure
Design temperature
Inventory

Material

Net Weight

—0.098 to 0.098MPa
RT

13.8 L

SuUS316

25kg
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Design Press.

Design Temp.
Heater Power
Material

Net Weight

0.294MPa

20°C (Inlet).~350°C(Exit)
2 kW

SUS316

4.5 kg
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Cooling Air In

260

Uitra Sound Transducer

—a———

Temperature Measurement

100

e €————— Nicke!
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