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Bowing Reactivity Analysis of FFTF Core

M. Yamaoka* and H. Hayashi*

Abstract

A passive safety test phase IIB is planned at the FFTF (Fast Flux Test Facility) core
to assess the reactivity feedback effect related to passive safety feature of FBRs,
especially the effect due fo core deformation. For pre-test analyses of the test, a bowing
reactivity analysis has been carried out for FFTF core.

The bowing reactivity is analyzed based on core displacement data evaluated
postulating ULOF (Unprotected Loss of Flow) event at 30% rated flow. In the analysis,
fuel reactivity worth distribution is expressed as function on the reference core without
deformation and the bowing reactivity is calculated based on the first-order perturbation
theory. This report summarizes the relationships between power to flow ratio and the
bowing reactivity with clearance between subassembly load pads and that between the
core and the core restraint system as parameters. Followings are main results. |

®As the power to flow ratio increases, a positive reactivity is added to the core by
the core deformation until clearance between subassembly load pads closes. This is
due to the inward displacement of active core caused by mechanical interactions of
subassemblies.

@After the closure of clearance between subassembly load pads, the active core
begins to move outwards, and a negative reactivity is added to the core.

@ The deformation behavior of the outermost subassemblies of the core dominates
the bowing reactivity since both the magnitude of deformation and the reactivity
effect for unit displacement are large compared with those of others.

For the analysis, a code for bowing reactivity calculation has been developed. The
calculation method and the manual are also presented in this report.

*Plant Engineering Office, Technology Development Division, OEC
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FTO6F001 — 3 F L orNLP t

e
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FT15F001{BEACON FT15(&fI&)7 7 4 » # ALLOCATE L T,
ERTE T AEETT S,
) FORT ’POC3B13.FFTFPST.DATA(DUMPFT15)
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ik A7y 7
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#AHE A v 2 EH(=30)
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7= AL LB EREFIIT & Dlemdb 72 Y RISEQUED 72 ) ) % H2.8.117
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WHEAM, ThHBYENIIFETELIRERETH S, BL. Th S HEELH
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r— 22 & AIFLEFEORIGE T —0.126%Ak(FI—83¢) TdH o 72, T DI
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60 FkWeFLETE ¥ VEEAME T I)
(EEFE v F=16.07)

5l HEE SR BESFE FElm)  WBem) AviaB
1 CR 1 1 8.437 8.437 3
2 IC1 6 7 22.323 13.886 3
3 1C2 12 19 36.778 14.4556 3
4 1C31 6 25 42,187 5.409 3
5 CR 6 31 46.977 4,790 3
6 1C32 6 37 51.322 4.345 3
7 IC4 24 61 65.898 14676 3
8 1C5 - 30 91 80.487 14589 3
9 1C61 12 103 85.630 5.143 3
10 CR 12 115 90.481 4.851 3
11 ICe2 12 127 95.084 4.603 3
12 0OC1 42 169 109.686 14.602 3
13 0C2 48 217 124.290 14.604 3
14 0OC3 48 265 137.350 13.06 3
15 SUS 126 391 166.838 20.488 7
16 SUS 150 541 196.248 29.410 b
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365.76

[¥3.1.3

30.48
~tg———— Top Load Pad (TLP)

106.68

~ag——— Above Core Load Pad (ACLP)

14.48
2.03
91.44
18~y b
14.48 3: }ig’fﬁ;
4: H AT VI 4
5: FEiEE(Ty FE)
6: TEMEZGER. / ANE)
104.14 . HfY:cm

FRTRIAESE & 46 - 716 i B
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EEHBF v v TE57 2 — 5 & LIt O HMBREIE/F) & &5
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NG5 A= b LI BEORHEELEF L EHREEOBRMD /¢35 £ —
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_RT, BHRGEOBSEE BRI, TH S, Zhid, RIVEFLES
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0.4 -3.6 1.6 -4.7 5.9
0.6 5.8 13.1 32.6
0.8 14.7
1.0 29.5 28.5 13.4 1.5 -14.5 43.7
1.2 11.7 48.7
14 42.7 9.9
1.6 42.5 25.6 6.3 -14.0 -31.2
1.8 -0.08
2.0 -7.3
2.2 38.0 17.5 -13.7 -33.2 -37.8 30.0
2.4 -20.5 26.0
2.6 31.9 -27.0
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