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Irradiation Experiment Plans of IFA-508 and -515,
and Preliminary Data Report from [FA-508

Kazuaki YANAGISAWA

Division of Reactor Safety, Tokai Research Establishment,
JAERI

(Received, January 25, 1978)

JAERI has participated in the OECD Halden Reactor Project
(ih Norway) of international cooperation since 1967.

JAERI made a diameter measurement rig for studying the
pellet-ciad interaction (PCI) with superior instrumentation
of HBWR.

Fuel irradiation with the rig in HBWR is now proceeding.
Described in this report are the irradiétion experiment plans
and the data obtained with IFA-508(1) from June to August 1977.

Keywords: QECD Halden Reactor Project,Diameter Measurement Rig,
Pellet-Clad Interaction, Experimental Plan, Irradiation,
Instrumented Fuel Assemblies, Fuel Rod.
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ND (u) = & (ND3-+ND4 +ND§)

N(11) = 1016 (—0.044 XND 3 +0.641 XND 4 +0403 xND 5)

N (12) = 0.975 ( 0.641 XND 3 +0.403 xND 4 — 0,044 XND 5)

N(13) = 0991 (0.403 XND 3 —0.044 XND4 + 0.641 xND 5)
$ OO RERE TS 5 REN TORBNSBRE IR KA TEST 5.

I;

1000 x — ND i
LHR (i)= 000 x(Kg) WD - Nmiu) . _I:I(ll
42 X 3 ND ND (u}
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ND {w) = -~ (ND3+ND4 +ND5)

N(11) = 1016 (~0.044 XND 3 +0.641 X ND 4 +0403 xND 5)

N (12) = 0975 (0.641 XND 3 +0.403 xND 4 — 0.044 XND5)
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Table 1.6 IFA-508(I) Test assembly data

TissuE NO- 1 PAGE: 2
DATA SHEET sucu,M[{L oate. 15/4-77
IFA-508
TEST ASSEMBLY DATA
DESCRIPTION

Fuel Form Sintered and ground UQ, pellets
Pin No. il 1-2 ‘ 13
Fuel Weight kg 0.402 0.383 0.396 1.161
End Pell®l, kg. 0.030 0.026 0.030 0.086
Fuel Density gjcm? | 10.41 ' Total weight: 1.247 kg
Fusl Diametar mm 11.31 10.75 11.21

Entichment

10.5 wt of U-235

Czn:fe Hole Ma.mm

1.8 (for nominally 45 mm from top of active stacks) '

Diam. Clasrance mm 0.10 0.10 0.22

Petlat Langth mm l 3 )

Dishing ' Spherical both ends

Dishing Depth mm 0.4 —
Lend Width mm Approx. 2

Fully annealed Zr=2

Cladding ‘ .

Cladding Siate Autoclaved (claddings for 11 and 13 were chemically thinned frem
inside) .

Walding TIG

Clad Out.Diam.rm| 12.19 12.22 12,19

Filler Gas Helium 1 arm.

Clad, int. Diam. mm 11.41 10.85 11.43

Clad. Thickness mm "2 (0.38) (0.70) (0.37)

No. Ping [Cluster

3

Puch Distance mm

38 (P.C.DJ)

Spacers

Two end plates

1.21

Spring Wire Dia.mm

Fuel Length/Pin mm

420 (including end pellets), 390 (with no poison)

Plenum 6.3 cc

Shroud Material 2r-2 ‘ N
Shroud Int. Diam. mm 71

No. Of Clusfers 1

el 10.5 wt? enriched U0y with 6.1 wtZ Dy.
s2 Thickness values are less reiiable than 1.D. values.

Mechanical properties of the claddings (no difference with thickness).

at R.T, ¥S:

36 kg/mm?, UTS: 50 kg/mm®, EL 30%

at 343°C YS: 14 kg/mm%, UTS: 24 kg/mm>, EL 467
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Table 1.7 IFA-508(I) Operational data

INSTITUTT FOR ATOMENERGI
OECD Halden Reactor Prowct.

Supplier:

DATA SHEET

IFA-508!

JAERI, Japan.

i " PAGE: 1

;nm: 15/4-77

OPERATIONAL DATA

OBIECTIVES

|

-  to study the effects of different cladding thickness

and gap size on pellet/clad mechanical interaction.

! —]
DESCRIPTION PRECICTED ACTUAL REMARKS
" | Loading Oate 5/77
Unloading Date
[ urn-lip MWdINO; 6000 R

Reactor Position

Rel. Flua Posnon 1.02 -
Channel Power kw 75 63

[ Avg Lin. Heat Rating Wicm 597 500 Required

Max. Lin. Heat Rating Wiem 664 356 In rod 11

Poak Surf. Heal Flux Wiem? 173 145

Peak kdi+ Wiem 43.6 36.5

Peak Spec, Haat Rating WigUO; 67.5 56.6 In rod 1-2

Max. Contre Temp. °C 2680 21 Si) In rod 13 .
| Cooling Condition Natura] circulation

Inlet Velocity misec 0.51 __0.50

tnlet Thronling v2/2g 25 .
Hydraulic Diam. mm 21,6

Flow arsa mm? 1098

Assambly Dwg 07442 Parts List Dwyg. 474232

Cable Data Shoat 376465 Fuel rod drawing No. 272181

faparim. Procedure EP-1308

INSTRUMENTATION
Inlet turbine D=40,u=32 1 }Failure decector
Intet thermocouples 3 j Outlet thermocouples

Electromagnetic calibration valve

Neutron detectors (Vanadium emitter)

Pin diameter gauges I 3Jl-'ue1 centre thermocouples {(W-Re 3-25)

Cladding elongation detectors(Type S)I i] Eddy current coil (prototype)

lw wllwv e ]

Long range position indicator IllPeriodic position indicator (prototype)
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Table 1,8 IFA~515(I) Test assembly data

ISSUE NO: | L PAGE, 2
DATA SHEET won A Lp o, 31/8-77
IFA- 515
TEST ASSEMBLY DATA
DESCRIPTION

Fuel Form Sintered and ground UQ, pelléts ]
Pin No. 32 31 29 17 21 13
tnstrum. No./Rig Pos N EC- 5/ EC-1/1 | EC-4/4 EC-2/2 EC-33| EC-6/6
Fuel Weight kg 0.404 0.364 0.397 0.403 0.402 0.397 2.367
End Peilets* kg 0.030 0,027 0.030 0.030 0.030 0.030 0.177
FueH:}ensiwgf::m3 10.41 7 2.544
Fuel Diameter mm 11.31 10.75 | 11.21 11.31 11.31 ; 11.21
Enrichment 10.5 wtZ of U-235
Si Content % 0 0 0 0.4 o] 0
Diam, Ciearance mm 0.10 0.10 0.21 0.11 0.10 0.21
Pelist Langth mm 15
Dishing Spherical both ends
Dishing Depth mm 0.4
Land Width mm 2.2 1.9 | 2.1 2.2 2.2 | 2.1
Cladding Fully annealed Zr-2
Cladding State Autoclaved (chemically thinned from inside exdept pin no. 31)
Welding TiC . .
Clad. Out, Diam. mm | 12.20 | 12.22 | 12.19 | 12.21 12.21 | 12.20
Filler Gas Helium 1 atm . i ‘
Clad. Int. Diam. mm 11.41 10.85 11,42 11.42 11.41 11.42
Clad, Thickness mm® * | (0,37) (0.67) [ (0.38) (0,39} (0,381 (Q.39})
Na. Pins [Cluster 6
Pitch Distance mm 46 .
Spacers - Two end plates
Spring Wire Dia.mm | 1.2 | 1.2 16 | 1.2 | 1.2 | 1.2 |

Fusl Length{Pin mm 420 (including end pellets), 390 (active stack)
Plonum 6.3 cc ,
Shroud Material Zr-2

Shroud int. Dism. mm__ i71

Ne. Of Clusters 1

*} 10,5 wt% enriched vo, with 6.1 wti Dy.

2 yall thickness values are less reliable than ID values.

b
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Table 1.9 1IFA-515(I) Operational data

ISSUE NOu | PAGE: 1

INSTITUTT FOR ATOMENERGI
OHCD Haldon Roactor Froseat DATA SHEET son M. /oA |oar 31/8-77
IFA-515
Supplier: JAERI, Japan
OPERATIONAL DATA
OBJECTIVES [

IFA-515 is a single cluster, base irradiation rig built

in support of the diameter measurement experiments

IFA-508 (JAERI}. Six out of the twelve IFA-508 fuel

rods will be pre-irradiated in this rig.

DESCRIPTION PREDICTED ACTUAL - REMARKS
Loading Dats 9/77
Unloading Date '
Bura-Up MWdHILO, 10 000
Reactor Position
Rel. Flux Position 1.02 (0.68)
Channel Power kw 151 101
Avg. Lin. Heat Rating W/cm 600 400 400 W/cm is requested
Max. Lin. Heat Rating W‘!tn 664 442
Peak Surf. Heat Flux Wiem? 115
Peak kd8  Wicm 3.1
Fesk Spec. Heat Rating W/gUQ, 44.8 in rod 31
Max. Centre Tomp. °C 1720
Cooling Canditien Natural circulation
Inket Velocity misec 0.40
Inlet Threttiing v3/2g
Hydraulic Diam. mm 20.8
Flow area mm? 2954
Assembly Dwg. 07459 Parts Lisgt Dwg. 474681
'| Cable Data Sheet 376873
Experim. Procedurs EP-1515
INSTRUMENTATION

Calibration valve

| 1]Failure detector

4 {Neutron detectors (Va-

Inlet flowmeter D=i0, p=132

emitter)

Qutlet flowmeter D-‘SSY, p=32

6 Cladding_floﬁgation

Inlet coolant thermocouples

detectors

(h o e fe

Outlet coolant thermocouples
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Shrowd  cecomeeond

Failure detec- ...
tor (cteam sgm-
pler)

Do0 hydraulic -,
drive cylinders
{2 up, 1 down)

tniet theymo- --=-1
couples

Fusl rods (3} .- 4

Fusl rod dig- -+ .
Weter sen-
sors {3}

Cladding ex- - 14
tensometers (3}

Erdet thermo-. .-
couples (2}

inlet flow-
mates
Elactromagretic- - ...
three-way valve
{foreed/natural
girculation)

Forced circule- ............... Sy
tion subcocled e o
iniet flow (

Fig. 1.1  TIFA-508 installed in irradiation rig
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Fig. 1.6 Configuration of fuel rods and instrumentations
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