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[FR-2 Test results]
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Burnup Distribution
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Whole core rod average burnup distribution, RASK-K result for OPR7000
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Cladding Strain vs Relocation

Relocated fuel region
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[Halden IFA 650.77]

> FR-2:~10%
> Halden LOCA Test : 13~17%

» Studsvik LOCA Test : 4~12%
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Fuel Mechanical Behavior Model 7}
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In-pile test : Halden IFA 650 series

Fuel Type

Burnup
[MWD/kgU]

Oxide
thickness

H2 ppm

Cladding
material

Test
Pressure

PWR

81.9

18-27

250

Zr-4

40

PWR

923

10

50

Zr-4

40

PWR

834

70-80

650

Zr-4

40

VVER

55.5

100

E110

30

BWR

443

10

44

Zr-2
[LK3/L]

PWR

89.9

7-8

30

D4
Duplex

40

10

PWR

61

20-30

150-220

Zr-4

40
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VVER

56

100

E110

30

12

BWR

723

40

300

Zr-2
[LK3/L]

20

13

BWR

73.1

20

300

Zr-2
[LK3/L]

20

14

BWR

711

40

300

Zr-2
[LK3/L]

20

15

PWR

64.7

71

M5

40

16

PWR

60

12

99

D4
Duplex

40
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Base irradiation information
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Schematic of LOCA Test Rig

with Instrument levels 850-5
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ol2i XA

H=1 |1 0O

cladding outside diameter cm(in.) 1.0735E+400 { 4.2264E-01)

cladding inside diameter cm(in.} G.2930E-01 { 3.6587E-01)

cladding thickness mm{in.} T7.2100E-01 { 2.838B6E-02)

clad arithmetic mean roughness mm (mils) 5.0000E-03 ( 1.3685E-01) ° C|add|ng data
diametral gap thickness mm (mils) 1.6100E-01 { 6.3386E+00)

fuel pellet diameter cm(in.} 9.1320E-01 { 3.5953E-01)

fuel pellet length cm(in.) 1.1000E400 { 4.3307E-01) _ Halden Report
fuel pellet dish depth mm(in.) 2.8000E-01 { 1.1024E-02)

fuel pellet dish shoulder width mm(in.) 1.2000E400 {( 4.T7244E-02)

fuel pellet dish sperical radius cm(in.} 2.0372E400 {( 8.0205E-01)

fuel pellet core radius mm(in.} 0O.0000E400 ( O.0000E400)

fuel pellet sintering temperature E(F) 1.83726E403 ({ 2.9110E+03)

fuel pellet true density percent S9.4800E+01 ° Pe”et data

fuel pellet resinter density chng kg/focu.m 1.0000E402

fuel wvolume cu.micu.in.) 3.1003E-05 { 1.8S19E+00) .

fuel arithmetic mean roughness mm (mils} Z.0000E-03 ( 7.8T740E-02) — S|emens TeCh. Report
fuel stack height mi{ft.} 4.8000E-01 { 1.5748E+00)

Uranium mass per unit length kgU/m (kgU/ft.) 5.9155E-01 { 1.8030E-0D01)

fuel dish volume fraction 1.3865E-02

Fuel is U002

U-235 enrichment at% in U 3.5000E+00

Fuel is doped with wt: Gd 0.0000E+00 ° Core data

fuel fission atoms (Xe + Er)}/100 fissions 3.1000E401

fuel water concentration PRm 0.0000E400Q

fuel nitrogen concentration PR 0.0000E4+0QD - Vande”OS 2 FSAR
Plenum length cm(in.} 2.2000E401 { 82.6614E+400)

plenum spring diameter cm(in.) 5.1300E-01 { 3.5945E-01)

plenum spring wire diameter mmi{in.}) 1.0000E400 { 3.9370E-02)

plenum spring volume cu.mi{cu.in.) 4.0120E-07 { 2.4483E-02)

plenum volume cu.micu.in.) 1.4521E-05 { 8.8611E-01) M

plenum spring turns 2.0000E401 ° Uncertaln data
volume fraction of plenum occupied by spring 2.6887E-02

rod total wvoid volume cu.mi{cu.in.) 1.6152E-05 { 9.8566E-01) _ W t e 15)(1 5
rod intermal helium pressure mpa (psia) 2.2500E400 { 3.2633E+02) yp

fuel rod pitch cm(in.} 1.4000E400 { 5.5118E-01})

channel egquivalent diameter cm(in.) 1.2512E4+00 { 4.9259E-01)
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IFA 650.5 %X|=
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