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An Evaluation of Nuclear Design Characteristics of Duplex
Burnable Poison Rods for Extended Cycle Core
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Abstract

Nuclear design characteristics of duplex burnable poison rod were evaluated for three
integral type burnable absorbers; Gadolinia, Erbia and IFBA. Inter-comparison was done for
both 12 and 24 month cycle for Korean Standard Nuclear Plant. Fuel assemblies with duplex
BP was designed to the equivalent assembly with 8 and 16 gadolinia BPs. Duplex BP is
composed of inner region of natural U-Gd:Os and outer shell of, UO:-Er20s. In order to
evaluate the duplex BP, assemblies with erbia and IFBA were compared with alternative
options. A sensitivity studies were performed to the size of region, compositions and location
of duplex BPs. It was shown that duplex BP gave favorable k-infinite curve to burnup, but
IFBA provided the least residual reactivity penalty at EOC. Erbia was good for more negative
MTCs. IFBA and erbia had better neutronic performance than gadolinia od duplex BP in the
aspect of pin power peaking.
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8 Gd 6.20
12 Gd 9.18
16 Gd 13.25
¥ 2. Duplex BP AA¥go] w2 S5-413A dEA wg
T Al 22 AFEA Ao B2 HEEEY
. =7} 2A &3AZ aA F7A
FAE aA F7A A 2A &3AZ
N =7} LA ] aA F7A
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GA0s &5 T ER S BERE
. =7} g T
Eran loE“F—'— Z:}—/’\— ‘111‘7_@' _1’1_%@_
E 3 771 57 553 %A AAE 9% Duplex BP A AQE

Parameter

12704 F718

24704 718

Inner Fuel Rod Material

Natural UO2+6wt% Gd203

Natural UO2+12wt% Gd203

Outer Fuel Rod Material

3.37wt2% UO:+2wt2 Er203

4.95wt% UO2+4wt% Er:O3

Inner Fuel Rod Diameter (cm) 0.5173 0.5140
QOuter Fuel Rod Diameter (cm) 0.8255 0.8255
Cladding Outer Diameter (cm) 0.9721 0.9721
Outer Annulus thickness 0.1526 0.1558
PASHFAG F 12 24
E 4 78 AaAAEd gt 5EHFAE FeksuiAs (1271 57D
8Gd 12Duplex BP 60 IFBA 72 Erbia
F71z2 (Eq.Xe) 1.1122 1.1123 1.1135 1.1288
ALF Ak 1.0824 1.0794 1.0907 1.0909
40000 MWD/MTU 0.8455 0.8475 0.8524 0.8487

%5 B4R /8 dai SRPAE FaFAs g )
12Gd 24Duplex BP 140 IFBA 120 Erbia
T71% (Eq. Xe) 1.1527 1.1526 1.1524 1.1552
AiT A 1.1205 1.1104 1.1676 1.1328
60000 MWD/MTU 0.8450 0.8491 0.9700 0.8586
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Natural U Fuel with 12w/o0 Gd:03

495w/0 U™ Fuel with 2w/o Er:Os

2% 1. Duplex BP *+&%

o

D3.37wt% UO, Fuel Rod

Guide Tube

X 2.87wt% UO, Fuel Rod

. Natural U + 4wt% Gd,05

a9 2. 93 3/45719]
DIEEATA FAxY

(12784 57D

O

- R
SRR

% [ [
©

D 4.95wt% UO, Fuel Rod

Guide Tube

X 4.45wt% UO, Fuel Rod
. Natural U + 8wt% Gd,03

a2 3. 16 GdE

[ ]
16 4

RHW of Duplex BP #
RHW = 0.56978*N - 0.15692
(N = Duplex BP #)

14 4

: % deltarho]

12

104

RHW [Reactivity Holddown Worth

T T T T
5 10 15 20

# of Duplex BP (N)

25 30

a9 4, ZX )50 w2 Duplex BP A ¢
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