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Abstract

Lead-Bismuth eutectic (LBE) has been emulously studied as core coolant and target material
of ADS (accelerator driven transmutation system) in various countries. Since 1997, KAERI
(Korea Atomic Energy Research Institute) has also conducted systematic studies to develop
ADS system, called HYPER (HYbrid Power Extraction Reactor). LBE corrosion has been
considered as an important design factor to limit the temperature and velocity of ADS system.
Thus far, KAERI has conducted a series of static test with FZK's stagnant facility to investigate
material effect and to increase measuring techniques for the control of oxygen concentration
until its own corrosion test facilities. KAERI recently finished preliminary design of dynamic and
static LBE corrosion loops and entered into setup—process to construct within summer of 2004.
We also have a long—term plan to build a proton irradiation test loop. The flow velocity in test
section was designed around 2m/s in the range of 400~550°C(max. 650 °C) and 107'wt% ~
10™°wt% oxygen concentration. In this paper, we will introduce a general design concept for the
dynamic corrosion loop, which include electromagnetic pump, electromagnetic flowmeter, and
oxygen controller. Capital specification of ours loop is summarized in Table 1 within this paper.
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Fig. 1 Schematics of HYPER System Fig. 2 Solubility of Steel Components in Lead
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Fig. 3 Schematics of Dynamic Corrosion Loop
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Fig. 4 Electromagnetic Pump for Pb—Bi Corrosion Loop
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e Design Specification of the ALIP
Design Yariables Yalues

Flowrates [l/rmin]
Developing Pressure [bar] 4.08
Temperature ['cl 500

Velocit [rm/sec]
Slip [%] 96,7
Resnolds Mumber 17706
Pump Length mm 1000
Pump Diam eter mm 250
Inner Core Diameter [mm 3256
Inter-—core Gap mm 13.9
Flow Gap mm 52
Inner Duct Thickness [mm 485
Outer Duct Thickness [mm 391
Slof Width mm 229
Slot Depth mm 62,8
Core Depth mm 948
Tooth Width mm 187
Slot Pitch mm 41,7
Number of Slots 24

Hydrodynamical

Geometrical

2w BLrE (ma

Copper Width mm 16.91
Copper Thickness mm 0.88
Insulator Thickness [mm 0.5]
Input Phase Current  [A 70.9
Input Phase Voltage [V 329
Input Frequenc [Hz. 60

Num ber of Pole Pairs 2
Electrical Slots/phase/pol 2
Pole Pitch [rm 260

Turns/slct [# 31
Input YA L& 40407
Input Power [ 16676

(a) (b)
Fig. 5 Characteristics of Electromagnetic-Pump for Pb—Bi Corrosion Loop
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Fig. 6 Electromagnetic Flowmeter for Pb—Bi Corrosion Loop
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Fig. 8 Schematics of Test—Section for Corrosion Loop
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Fig. 9 Schematics of Oxygen—Controller for Corrosion Loop
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Table 1. Summarized Specification of Dynamic Corrosion—-Loop in KAERI

Operation . e B ey
4007 = 550 (max. 650 7Y t Fiti] th [0m (max_ 12m])
Temperature s )
Flow Rate 4 Sipm (maox. 60 lpm) Pressure Drop mox. 30 bar/E0lom

max 1 kW m

Liquid-Metal Volume PBBi 80 Liter {ca. 800kg) Loop-Heater

[ &4 ~ bmm wire heeter)

1/ dinch- Scheduled . )

Test-Section Seemiess HUSILE pipe Insulation ér_-r_.:}m'u: e lnm:ﬂ e
) inzh) &  Al- Caves

(1.d. 20 93mm)

Sample Specification 28mm - T2mm - Hmm Heat Loss e, kW

mas . 120k W
(Emt-pamp 40RLW heater

I Binch-5ehedsrbed

P|p||-|g Sﬁtgm L5316 pipe {T3 68mm} Rﬂqulmd Maximum

{or SUS316T: pipel Electric Power BEKW, gpere 15KW)
Flowrate Electromagnetic flawmeter Electric Power on ca S0kW (Em-pamp 35kVY
Measurement (1301500 Gavss) Operation heater % etz 15kW)

Eic:_'i."ulm;gnc'h{ Bumg mults-elestred e Fod

Liquid-Metal Pumping (6DIpem o) Liquid-Level Sensing & DEEY

tig /H20 forteal Pressure

Cxygen Control (10-But% ~ 10-Turt %} Metal-Loop Valve Bellaws-sealed Gate valve
Oxygen-Concentration :"5: based 02 senser Purification Magnetic filter
(reference eleetrade: - Mosh Filrar
Measurement Aip In-1n207 8i-R:201) Mesh filter

4 5mil -2 5m{W-3 Smii),

15bit -5 hanse | 5 ;mplmq 5
' - Main-Frame I \
H-Beami 150 - 150 mm}

rate: | sompleSses, £ 10V}
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