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Abstract

According to the conceptual design of KALIMER Breakeven core, performance
analysis and feasibility study on driver fuel pin were performed with MACSIS code
developed by KAERI. MACSIS evaluated fuel slug surface temperature was about
584.4°C, which is much lower than eutectic reaction temperature, and maximum
fluence at discharge burnup was slightly lower than limit. And deformation of 1.89%
at 11.27at.%6 burnup, which is lower than preliminary design criteria(3%) occurred
during EFPD 1,395 days. Also, it was predicted that effect of plenum pressure(494
psi) for cladding deformation is not significant because of much lower than cladding
yield strength. Therefore, it is evaluated that design parameters of driver fuel are
appropriate for high burnup, although MACSIS code is updating for more realistic

model.
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1 KALIMER Breakeven

PIN DATA

Fuel Slug

Fuel Slug Diameter (mm)
Fuel Slug Density(TD,g/cm3)
Enrichment of Fuel

Smeared Density (%)

Pin P/D Ratio

Cladding Material

Pin Outer Diameter (mm)

Integrated Gap Between Fuel and Clad (mm)

Pin Inner Diameter(mm)

Cladding Thickness (mm)

Pin Overall Length (mm)
Upper End Plug (mm)
Lower End Plug and Shielding (mm)
Upper Gas Plenum Length (mm)

Sodium Filler Height (mm)

Net Gas Plenum Length (mm)

Fuel Slug Length (mm)
Net Plenum Volume (cm3)
Fill Gas Pressure (psi)
Fill Gas
Pin Pitch (mm)
Plenum to Fuel Volume Ratio
Wire Wrap Diameter (mm)
Bond Material

U-TRU-10wt%Zr
5.46
175
Depleted U
7
1.203
HT9
74
0.84

6.3

0.55
3708.1
25.50
1117.60
1565.00
250.00
1315.00
1000.00
1229
14.7

He

89

1.75

14

Na

3E 2. MACSIS 9E#%

: Driver Fuel Pin

DESCRIPTION
ACTIVE FUEL COLUMN LENGTH
FUEL DIAMETER
PIN DIAMETER
CLADDING THICKNESS
MAXIMUM PIN HEATING RATE
COOLANT MASS FLOW RATE
FILM COEFFICIENT
GAP COEFFICIENT
INLET COOLANT TEMPERATURE
FUEL THEORETICAL DENSITY
#x FRACTION OF METAL WHICH IS PLUTONIUM
#x TFRACTION OF PU METAL WHICH IS PU239
#x TFRACTION OF U METAL WIIICII IS U235
FRACTION OF FUEL METAL WHICH I$ ZIRCONTUM
NUMBER OF AXIAL SEGMENTS
#x PEAK BURNUP
#x OPERATING TIME-EFFECTIVE FULL POWER DAYS
#x NUMBER OF CALCULATIONS/PRINTOUTS
EFFECTIVE PLENUM LENGTH
PEAK FLUX (ENERGY > .I MEV)
#x CLADDING MATERIAL
EXTERNAL PRESSURE
COOLANT SPECIFIC HEAT
COEF LINEAR EXPANSION - INTERCEPT
COEF LINEAR EXPANSION - SLOPE
YOUNGS MODULUS - INTERCEPT
YOUNGS MODULUS - SLOPE
POISSONS RATIO

CMF
HF
HG

TI

TD

PU
PU239

U235

ZR
SEGNUM
PBU
EFPD
STEPS
EPL
PFLUX
TMSWC
EXTERP
cp
ALPITAO
ALPHAS
YMODO
YMODS
PNIT

VALUE
3.9370E+01 IN
2.1496E-01 IN
29134E-01 IN
2.1653E-02 IN
9.8000E+00 KW/FT

1.0250E+03 LB/HR
6.9042E+03 BTU/FT##2-DEG F-HR
1.0000E+04 BTU/FT##2-DEG F-TIR
72716E+02 DEG F

17500E+01  GM/CC
2.9120E-01

2.1150E-01

1.9900E-03

1.0000E-01

5.0000E+00

0.0000E+00 MWD/MTM
1.3950E+03 DAYS
~1.5000E+01

51800E+01 IN

3.7380E+15 NEUT/CM#+2-SEC
5.5000E+01

35000E+01  PSIG

30620E-01 BTU/LB-DEG F
9.1944E-06 IN/IN-DEG F
11358E-09 IN/IN-(DEG F)#%2
0800E+07  LB/IN#+2

-7.3970E+03 LB/IN*#2-DEG
3.0000E-01




| Calculate initial conditions

|Power Burnup, Fluence
I

| Coolant temperature

F/C Gap converge?

| Cladding temperature

| Cladding deformation |
I

| Fuel temperature |
I

| Constituent redistribution |

Fuel swelling

| Fission gas release

I
| Plenum pressure l—

Failure probablllty

» Output
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