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Sodium Flow Endurance Test on "JOYO" Special Type Dummy Fuel Assembly(3)

Durability and Pressure Drop of Trial Product Type A

M . KANAZAWA¥* N , TAKAHASHI¥, A OHSUBO¥
and T . IGUCHI*

Abstract

Sodium flow endurance and cleaning tests were carried out for special
A-type dummy fuel assembly . The endurance test was performed for 1278
hours with the sodium temperature of 60000, the flow rate of 10 kg/sec, and
the cold trap temperature of 120°C, The sodium cleaning for the assembly
was performed by using water and alcohol.

The results of this test are as follows.
(1) The pressure loss coefficient was 6 .56 at Reynolds number of 1.7XI 0°.
This result agreed well with that of measured water flow test.
(2) Any time-depending change of the pressure loss coefficient was not
observed during the sodium flow endurance test.
(3) The weight of remaining sodium in the assembly after the tests was
about 48 grams, Neither deformation nor defect were found by visual
inspection of the assembly after the tests.

Therefore, it is concluded that the assembly does not have any difficulty
in the flow characteristics, the durability and the cleaning characteristics.

The test results obtained will be reflected to the actual design and

fabrication of A-type fuel assembly.

(*) Reactor Engineering Section, FBR Safety Engineering-Division OEC
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Fig.6—7 Result of Sodium Flow Test (F-—7)
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Table 1 —1 Specification of Sedium Flow Test Loop

Maximum Sodium Flow Rate
Hot Leg Sodium Temp.
Cold Leg Sodium Temp.
Main Tube Dia

Auxiliary Line

Materials
Total Sodium Inventry

Main Components

50m’,/min. at 450C

600C (Main Heater Outlet )

450C (Main Pump Inlet )

8B sch208

Recircurate Line 4B/2B./1B
Purification Line 2B/ 1B

Dump Tank Purification Line 1B
Plug. Meter Line 1B

Drain Line 4B/2B/1B

Cover Gas Line 4B,/2B/1B

SUS 304

About 24 ton

Main Circulation Pump
Centrifugal Pump with Free
Surface Type
Nominal Hed Rated 7.0kg/cnf
Nominal Flow Rated 50n'/min
Maximum Blectrical Input 105 kW

Main Heater
Qil Burner (Gas Heated Type
Heating Capacity ZMW

Main Cooler

Force Cooled by Air, Multi
Fin-Tube Type
Cooling Capacity 225MW
Regenerative Heat Exchanger
Non-Surface Shell & Tube Type
Heat Exchange Rate 13.3MW
Cold Trap
Force Cooled by Air, Circulation
Type
Plug. Meter
Force Cooled by Air, Oriffice Type
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Table 2—1 Specification of A-~Type Fuel Assembly

Item Specification

Length of Fuel Subassembly 2,97 0mm

Number of Fuel Pins 108(JOYO), 7{(MONJU)
Length of Fuel Pins 1,533 mm

Diameter of Fuel Pins 5.5ml JOYO ), 6.5m(MONJU)
Arrangement Pitch of Fuel Pins 6.4 7 mm

Diameter of Spacer Wire 0.9 mm

Wrapping Pitch of Spacer Wire 209 um

Facing Distance of Wrapper Tube 74.7 m

Equivalent Diameter in Entrance Nozzle | 340 mm

Table 3—1 Sodium [Mow Test Conditions

Data
Data of Test Sept. 20, 1982~Nov. 14, 1982
Sodium Temp. 600TC
Test Duration Total ; 1320 hours

600C ; 1278 hours

Sodium Flow Rate 10kg/ sec (742 £/ min at 600TC)

Cold Trap Temp, 120C( Oxygen Concentration ; about 1ppm)




Table 4 —1

Nomenclature and Unit

Reynolds Number, Rgx

Pressure Loss Coefficent, Cp

Ag

VE

D.

Qe
Vg = ——
E A
Vi X Do
Ry = Ey

Flow Rate at Bntrance Nozzle (m® /s )

Flow Area at Entrance Nozzle {(m?)}

Velocity at Entrance Nozzle {(m/s)
Fquivalent Diameter at

BEntrance Nozzle (m)
Sodium Kinematic Viscosity (m?/s)

P

by

hg

h3

Iy

I's

I

&SP

AP = Pm+ r hl‘—'l’zhz”‘raha

aP
r X Vg
29

Cp=

; Measurment Pressure Drop (k&/nf)

Pressure Loss (kg/m?)

Tap (m)

Tap (m)

Sodium Density
Sodium Density
Sodium Density

Sodium Density

; Distance of Differential Pressure Gage High

; Distance of Differential Pressure Gage Low

; Distance of Differential Pressure Taps (m)

at Pin Bundle (kg/m')

at Test Section (kg o)

at Mesurment Tube (High) (K& m)
at Mesurement Tube {Low) (k& m’)

; Acceleretion of Gravity (m/s?)
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Table 5—1 Sodium Flow Test Result of A—Type Fuel Assembly
Empircal Formula OD=AXREEB
Tested Total Drop Coefficient Cp Value
Sodium o
f | Time at 600C b at
Temp(TC) 6
(hours) A B Rgg=17X10
F—1 11 600 1964 -0.0764 6560
F—-2 30 600 1722 -0.0672 6563
F—-3 78 600 17.38 -0.0686 6494
F—4 204 600 1495 -0.0587 6436
F—5 320 600 16.85 ~00668 6459
F—6 560 600 1319 -00493 6501
F—7 830 600 1231 -0.0450 6453
-3 1020 600 1497 -0.0584 6475
F—9 1278 600 1477 -0.0570 6518
Water Flow Test Result
-04522

Cp=476 +964973 X Brr




PNC-TN941 83-33

Table 6 —1 Sodium Cleaning Test of A—Type Fuel Assembly

Sodium Sodium Sodium Cleaning | Cleaning liquid
Ja Cleaning Time | Quantity Quantity
Cleaning liquid {Hour) (7). (mt)
wW—1 alcohol 40 4381 176500
W2 alcohol 1 0.98 About 176500
and water
W—3 water 14 284 " | About 176500
Total Sedium Cleaning Quantity about 48gram
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Poto.1l—1 Sodim Cleaning Equipment



Photo 2—1

Surface of Fuel Assembly before Sodium Cleaning.
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Poto 2—2

Surface of Fuel Assembly after Sodium Cleaning
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