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Abstract

A local parameter CHF correlation is developed for the analysis of SMART core condition
which is characterized by the low RCS flow rate. T he subchannel analysis code, MATRA, is
used for the analysis of the local thermal-hydraulic conditions in the square-lattice test
bundles. A correction factor is devised to improve the prediction accuracy at low mass
velocity conditions at which the high velocity CHF correlations tend to overpredict the CHF
values considerably. In addition, a spacer grid correction factor is introduced for the evaluation
of the mixing vane effects on CHF. A new CHF correlation, named SR-1, is fitted by a
nonlinear regression technique, and validated by statistical tests and the analysis of parametric
trends. The correlation limit DNBRs are evaluated as 1.228 for all data of 2518 points, and
1.331 for low velocity data(G<1500 kg/m?/s) including SMART core conditions.

SMART (System integrated Modular Advanced ReacT or)
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1. CHF
s @onf i gu- Axi al s (g(iidn rgﬁt teﬂ R)di ?'Cﬁ / Mxing | Pressure | Mass flux |# of
ration profile p[rmr]g [n% p[mlﬂ vane (bar) (kg/n2/s) | data
156 | TYP-5X6 | UINFGRV | 660 4.27 | 9.5/12.6 R 103 167 | 1343 4928 | 73
157 | TYP-56 | INFGRV 660 2.44 | 9.5/12.6 R 103 167 | 1372 4893 | 78
158 | THM5X5 | UINFGRV | 660 2.44 | 9.5/12.6 R 103 168 | 1342 4713 | 68
160 | TYP-56 | UNFGRV 559 2.44 | 9.5/12.6 R 103 167 | 1369 4874 | 67
161 | TYP-56 | WUNFGRV 559 4.27 | 9.5/12.6 R 103 167 | 1335 4973 | 70
162 | THM5X5 | COBINE 559 4.27 | 9.5/12.6 R 103 166 | 1340 3403 | 47
164 | TYP-56 QB NE 559 4.27 | 9.5/12.6 R 103 167 | 1380 3578 | 54
13 | THM5X% | UINFGRV 534 3.0 |10.8/14.3 P 70 161 522 3511 88
20 | TYP-56 | INFGRV 545 3.0 9.5/12.7 S 70 165 | 1094 3665 | 61
29 | TYP-56 | UINFGRV 545 3.0 9.5/12.7 S 70 165 560 3694 | 111
30 | TYP-56 | UINFGRV 545 3.0 9.5/12.7 F1 69 165 573 3693 100
31| TYP-56 | INFGRV 545 3.0 9.5/12.7 Swirl 70 167 579 3722 97
33 | TYP-56 | INFGRV 534 3.0 9.5/12.7 F1 70 166 597 3863 102
37 | TYP-56 | INFGRV 545 3.0 9.5/12.7 Swirl 69 167 578 3673 99
38| TYP-555 | INFGORV | 545 3.0 | 9.5/12.7 | Sairl 70 166 | 609 3836 | 95
39 | TYP-55% | INFGRVI| 545 3.0 | 9.5/12.7 F1 69 166 | 602 3848 | 104
40 | THM5G | UINFCRV 545 3.0 9.5/12.7 Swirl 100 166 | 551 3477 77
41 | THM5G | UINFCRV 545 3.0 9.5/12.7 Swirl 100 166 | 544 3505 79
43 | TYP-56 | UINFCRV 545 3.0 9.5/12.7 Swirl 159 165 | 1240 3829 | 31
46 | TYP-56 | UINFCRV 545 3.0 9.5/12.7 Swirl 160 165 | 1237 3793 | 29
47 | THM5G | UINFCRV 545 3.0 9.5/12.7 Swirl 140 165 | 1152 3497 | 49
48 | THM5G | UINFCRV 545 3.0 9.5/12.7 Swirl 139 165 | 1138 3505 | 49
515| THM21 UN FGRVI 381 1.83 | 10.7/14.3 | unknown | 69 157 675 3987 54
516 | THM21 UN FGRVI 381 1.83 | 10.7/14.3 | unknown | 69 158 661 3975 56
3 THU5G | UNFGRVI 534 3.0 |10.8/14.3 None 70 160 471 3460 90
7 TYP-56 | UINFGRV 534 3.0 |10.8/14.3 None 70 160 512 3191 42
11 | TYP-5% | UINFGRV 545 3.0 9.5/12.7 None 71 171 511 3361 81
14 | THM5X% | UINFGRV 534 3.0 |10.8/14.3 None 70 160 470 3451 65
16 | THM5% | UNFGRV 534 3.0 |10.8/14.3 None 70 160 501 3431 65
19 | TYP-55 | UINFGRV 545 3.0 9.5/12.7 None 70 167 487 3594 83
21 | TYP-56 | INFGRV 545 3.0 9.5/12.7 None 70 165 494 3558 88
22 | TYP-6X6 | INFGORV | 545 3.0 | 9.5/12.7 None 69 162 | 513 3376 | 78
512 TYP-21 UN FGRVI 254 1.83 | 10.7/14.3 | unknown | 69 158 547 4029 57
513| THM21 UN FGRVI 254 1.83 | 10.7/14.3 | unknown | 69 160 545 3910 54
514 THM21 UN FGRVI 254 1.37 | 10.7/14.3 | unknown | 69 158 | 1041 3934 | 38
517 | TYP-21 Non- uni 254 1.83 | 10.7/14.3 | unknown | 103 158 | 786 3727 39
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