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Abstract
Nuclear design characteristics of duplex burnable poison rod were evaluated based on 24
month cycle fuel for Korean Standard Nuclear Plant. A fuel assembly with duplex
burnable poison rod was designed for an equivalent assembly to 16 gadolinia BPs.
Duplex BP is composed of inner region of natural U-12wt%Gd20s, and outer shell of
4.95wt%UO2-2wt%Er:0s. In order to compare this duplex option, assemblies with 140
erbia pins were designed as an alternative option. The variation of k-infinitive, rod
worth, pin peaking and MTC were compared. Duplex BP had the better neutronic
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performance than gadolinia BP in all parameters. However, Duplex BP was worse than
erbia BP in the aspect of safety,
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Table 1. Design parameters of duplex burnable absorber for KSNP 24 month

fuel cycle.
Inner Fuel Rod Material Natural U + 12wt% Gdz203
Outer Fuel Rod Material 495wt U™ UO; + 2wt% ErOs
Inner Fuel Rod Diameter (cm) 0.5448
Outer Fuel Rod Diameter (cm) 0.8255
Cladding Quter Diameter (cm) 09721
Number of BP Rod/Assembly 24

Table 2. K-inf vs. various burnable absorbers

16 Gd 24 Duplex BP 140 Er

HASHEA Az AUA YA I A
F712 (No Xe) 1.1518 1.1523 1.1531
LT HAg 1.1174 1.1094 1.1316
4000 MWD/MTU 0.9613 0.9668 0967
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5 1.45wi% U235 Fuel Rod
0] 4.95wm= U235 Fuel Rod
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o Guide Tube

Figure 1. Assembly

configuration

Natural U Fuel with 12w/o Gd:0s

495w/o U™ Fuel with 2w/o ErOs

<] 0.5448cm —

#— 0.8255cm <

9 2. Duplex BP configuration

T -



clelele[cleloleleolecle]ele]O
ejelojclejclolelo]olele]alole]e®
elolo|o[o]oelo]elelele[eo]o]e
o.:ﬁjao:s. ~[Clol
olelo]\/[O]le]o]oje[o}l\ /[Ole|o
elojolclo|o]olelelelo]0]ol0]0]e
ololelelele|o[0[0|olelelololole
o.ooeocmu,oe 300
elolelolelo]o olelelelole
elolelelelolc[ololclelelelolo]c
elelofo[o[ololejeleloo]O]0]ole
) c\uceoAZ.e\Joos
pje[o]\_/[O]e |\ [0]o]e
elelololelo]ele )]0
elelelolelolelclolelele]e
olefelelcleloeleic]e]ele =
AEO0aNNAR0AREARE
ioiielollelelclole ololie]
elelele ® o.._w.».
0190 0O e}
[0 %mu 0 mUo N
000EAO0ON000aEAana
000, .00 .earan. .o
18] 121\l 103101030

olojeleele]o]\/[Olelo|elolale
0 © ,%%#
£ ojojojolelolelojol0ioje]e
Ak olelelolo Ol§lo
oooﬁVoooo mUooo
oleloio[olejololele(elo[oc]o]e]e
oijeloiPielclelelo ololPlo
Ojojejolelejeie|ololo]o]ele]o]o

[O} 4.45wt% U235 Fuel Rod

4.95wt% U235

[@)4.95wt% UO, Fuel Rod

Fuel Rod with 1.4wt%Er,0,

[0]4.45wt% UO,

Fuel Rod
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Duplex Burnable Poison Rod

O Guide Tube

Figure 4. 140Erbia assembly

assembly

Figure 3. 24Duplex BP
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Figure 6. RHW vs. burnup

Figure 5. K-inf vs. burnup
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Figure 7. 1 Pin peaking vs. burmup
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Figure 8. MTC vs. burnup




