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Develonment of‘BHe-BOCA power ramning facility, 1

(Develovpment proeram and outline of the facilitv)

Hirokatsu NAKATA, Tadahiko ISHTI

Haruhiko ITOH, Hiroshi ABE

Chozabureo NAKAZAKI, Katsuji SEZAKT
and Yoshiharu NAGAOKXA

Nivision of JMTR Project, Oarai Research Establishment., JA&ERI
( Received Octoher 9, 1979 )

Develorment of a He-3 vower controlled boiling water canpsule,
3He---BOCA, for LWR fuels power rampineg test in JMTR has been carried
out since 1978 on a five-vear program; in the reactor, irradiation
tests of wvarious fuels and structual materials have been made since
1969,

Using staenant -pressurized water as a thermal medium, the
cansule provides nressure and temmerature conditions similar to
+hose in LWRs. Heat generation of a fuel pin can be controlled by
a He-% gas screen surrounding the cansule.

The facilitv is canable of testing numbers of both fresh and
irradiated fuel pins under LWR operatine conditions for power
ramping and cveline. _

After explaining the operating priciples of 3He-—BOCA and the
development program, the following are described: the results nf
preliminarv ocut-of-nile test on heat conductive characteristics of
the capsule and a conceptual desien of the 3He-BOCA for power
ramping of a short fuel pin from 250 W/cm to 500 W/cm under RBWR

conditions.
Kevwords: Boiline Water Capsule, Fuel Pin, JMTR Reactor,

Irradiation Test, Helium-3 Gas, Power Ramping,
Power Cvcling, BWR, PWR. Development Program
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Table 1 Lrradiation Facilities 1n the JMTR

I Hydrauiic Neutron
Facility Rabbit Capsule Loop Control
Irradiation
: >lmin >lcycle >leyecle >lcycle
t ime
Thermal
0.1~1x10"* 0.1~3x10"* 0.3~1x10"* 0.3~3x10"*
Neutron _
n/ i sec n/edr sec n/msec n/ersec
Flux
Fast Neutron| 0.8~2x10"° 0.1~20x10"? 1~2x10 ® 0.1~1x10"*
"Flux &IMeV) | n/witsec - n/dvsec n/h sec n i sec
(G amma .
Heating 2~6W/g 0.5~13W4 0.5~1.5W/% 0.6~6W/ &
. Rate. '
Specimen water, air, water, He gas | light water light water,
Environment| He gas Nak e gas He gas, Nak
Specimen
50~10000C 50~16000C 130~1000C 50~16007C
Temperature
pressure 0~1 0Kg/enl3 —1~15Kg e} 35~150Kg en (3 —1~1 5Kg/ent (3
max, heat
generation 2K 1 00 «Kw 85 0xw 100ks
in Facility
max,
Dimension 269x1204 369x750£ 1186x750L 329x2704
"of Specimen '
¢ ame HR—-1 leaky, OWL -1 NCF
of HR-1 non—instrunented,
: OWL—2
type instrunented,
tenpefature meas—

ured,creep rate

measured, specimen

rotated, Fip gas
sweept, heat
generation meas—
wred, thermal

neutron cut off

OGL -1
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Table 3 Principal Specifications of 'He—BOCA

1. BOCA _
Fuel Pin O..D, 9.5~12.5mm
Pellet Stuck length 4 0 0mm
Max heat generation 500W, cm
Operating Pressure 7 3Kg e G
Instrumentation Clad elongation and failure detector,

T/C for water temperatus, SPD/FC
2. BOCA Control Unit

. Qperating Pressure 7 3Kg e 3
Fiow rate through BOCA lce/sec,
FP‘release when fuel less than control value
Failure

Max, connectable BOCA NO, 3 (one under irr, two for stand by

3. He—3 Power Control Facility

Core Position D9

Range of Power Contirol ~2

Rate of Power ramp 250V\’/m-,ﬁin~25“7/m-hr

Tritium Production Rate Max, 60C,day

Tritium Release extremeiy less than regulated
value,
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