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Predicton of Fission Gas Helease in High Burn—up Fuels:
Two—Stage Booth Model vs Irradiation Data

f <
1t WARH A HEG HHE WETES AiSIE 2T Z2iBooth -1:.”,‘_} Y two-stage
Booth 4 B8 more mechanistic two-stage Booth 4 PENE W dHA AR ZR(BR-3
241612} FRAPCOM-III, FEMAXI-IV T EE 0]&5H HE5t ,d 2 2rEt J94 5o Tl
i 2eA%E AHEI

]
O 14T 85§ HO|= BoothiANS ) REE & HEZG BHE WETS
(2182 BT ZH ol &3t BE30]91 1 two-stage Booth 22 206x 2 HHat ZHFHA,
J2]1 more mechanistic two-stage Booth REE 17642 AEgETt 2F 19223 HEHIEHS
L} Ol 28 I ZiAS71 two-stage Booth REBELT meore mechanistic two-stage Booth
Yol § A Hd AM4Ed HEE FEERMASsE ZT Z2REH JdHL FAAE ARH
AT A4 TANIHAMNEES b 400000 TG WMTY B4 o]&da] Z 20000 21A 0
HIE IHF two-stage Booth EE0] more mechanistic two-stage Booth ERET 2F
40,0001TW/IATU B4 ol&3 M O 2 EIC'E B W E0 2oz moFElnt TE =T

=

2ol 28 pH4 HEYE BEF s Pl W57 Hel e TAE ez WOl =21 3=
two-stage Booth R@ 20} WETH IS ]']" NASH HelA S0 HYIF JEIT Eastn
1 AMR =L

Abstract

Using by EBR-3 2416 irradiation data and FRAPCON-III, FEMAKI-IV code, recent
modelitwo-stage Booth model, more mechanistic two-stage Booth model and BoothiANSEA4)
model), calculating fission gas release rate at high burnup conditions, are compared and
estimated, In results, fission gas release fraction(26,9%2) by BoothiANSE4) model, having
sensitivity for temperature and burnup, is over-estimated than BRI 2416 in-pile test FGR
results(z1 832), Two-stage Booth modeliZ0622) has good estimation and more mechanistic
two-stage model(l76%) under-estimates the release fraction about 193 respectively, It is



beliewed that two-stage model caleulates fizsion gas release fraction with effective diffusion
coefficient considered burnup enhacernent factor, which is applied to maximum 20,000 times
above 40 000MTWA AT burnup in caleulating process and so highly estimate the fission gas
release fraction than that of meore  mechanistic two-stage Booth model, In order to describe
optimum FGR model considered high burmup conditions, it is necessary that reviews more
precisely about two-stage Booth meodel,
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Fuel Hod
Overall lengthiin) 41714
Ciameter(in.) 04220
Fuel stack height(in ) 3840
Neorninal plenumn chamber lengthiing) 40145
Mumnber of pelletz per rod Fidl
Fuel/clad diarmnetral gapsimils) 75
Fill gas composition He
Fill gas pressure{atm) 1361

Cladding
Iaterial Zircalosr—d4
Diarneter outsidelin) 04220
Diarneter inside(in,) 03734
Clad wall thickness(in.) 00243

Fuel

IMaterial [Jo2
Enrichrment{34) G4
Pellet sintered density(%T D) a5 007
Pellet diameter{in,) (13359
Pellet lensth o]z
Pellet geornetry Dished, both ends
Dish radius(in 066
Dish depthlin) 00135
Grain size( & m) 109

B 1 General Design Specifications for BR-3 2416 Hod
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Relative axial power

Diffusion Coefficient(m */s)
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Fission Gas Release [%]
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