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B.s« benchmark values

No. | Name Reference Experiment
1 | SNEAKSC1 Fischer (1977) 758+ 24
2 | FCAXIX-1 Okajima (2002) 742 + 24
3 | U9 JEFDOC-820 731+ 15
4 | Masurca R2 Okajima (2002) 721+11
5 | BigTen Kodeli (2017) 720+ 7
6 | U/Fe(ZPR9/34) JEFDOC-820 671+ 14
7 | Topsy (25 Flattop) | Kodeli (2017) 665+ 13
8 | Godiva Keepin (1965) 659 + 28
9 | SNEAK 7B Ilvanov (2009) 429 + 22
10 | SNEAK 9C2 Fischer (1977) 426+ 19
11 | SNEAK 7A lvanov (2009) 395+ 22
12 | CRef (ZPPR21B) JEFDOC-820 384+ 8
13 | FCAXIX-2 Okajima (2002) 364+ 9
14 | 23 Flattop Kodeli (2017) 360+ 9
15 | Masurca Zona 2 Okajima (2002) 349+ 6
16 | Skidoo (Jezebel 23) | Kodeli (2017) 290+ 10
17 | Popsy (49 Flattop) | Kodeli (2017) 276+ 7
18 | FCAXIX-3 Okajima (2002) 251+ 4
19 | P/C/SST (ZPR6-10) | JEFDOC-820 223+ 5

20 | Jezebel Kodeli (2017) 195+ 10
21 BFS-73-1 Manturov (2006) 735+13
TCA 1.83U Meulekamp (2006) 761+ 17

«— 346 = 11 per Kodeli (ref. needed)

«— 194 + 10 per Kodeli (ref. needed)
«— No MC21 result for BFS-73-1
«— No COG result for TCA 1.83U
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Calculational models

No. | Name COG Model MC21 Model Comment
1 SNEAK 9C1 Fischer (1977) Fisher (1977)
2 | FCAXIX-1 Okajima (2002) | Okajima (2002)
3 us ICSBEP ICSBEP
4 Masurca R2 Okajima (2002) Okajima (2002)
5 Big Ten ICSBEP Mosteller
6 U/Fe (ZPR9/34) ICSBEP ICSBEP
7 | Topsy (25 Flattop) ICSBEP Mosteller
8 Godiva ICSBEP Mosteller
9 SNEAK 7B IRPhE Fisher (1977)
10 | SNEAK 9C2 Fischer (1977) Fisher (1977)
11 | SNEAK7A IRPhE Fisher (1977)
12 | CRef (ZPPR21B) ICSBEP ICSBEP
13 | FCA XIX-2 Okajima (2002) | Okajima (2002)
14 | 23 Flattop ICSBEP Mosteller
15 | Masurca Zona 2 Okajima (2002) Okajima (2002)
16 | Skidoo (Jezebel 23) | ICSBEP Mosteller
17 | Popsy (49 Flattop) ICSBEP Mosteller
18 | FCA XIX-3 Okajima (2002) | Okajima (2002)
19 | P/C/SST (ZPR6-10) ICSBEP ICSBEP
20 | Jezebel ICSBEP Mosteller
21 BFS-73-1 IRPhE -

TCA 1.83U - ICSBEP With modifications

COG and MC21 ZPR/ZPPR models are the ICSBEP (homogenized) benchmark models.




ENDF/B-VIL.1 B, results

No. | Model Reference | LLNL (ker) LLNL' MC21 (ker) MC21 (NFP)? | MC21 (Corr.)?
1 | SNEAK 9C1 758(24) 1.0058(2) 721(2) 1.0049(2) 702 735(3)
2 | FCAXIX-1 742(24) 1.0062(2) 736(2) 1.0025(2) 724 752(4)
3 | ZPRU9 731(15) 0.9913(2) 736(2) 0.9963(1) 703 719(3)
4 | Masurca R2 721(11) 0.9922(2) 737(2) 0.9918(2) 716 736(4)
5 | Big Ten 720(7) 1.0002(2) 726(2) 0.9950(2) 705 726(4)
6 | ZPR9/34 (U/Fe-Ref) 671(14) 1.0017(2) 692(2) 0.9992(2) 687 688(4)
7 | Topsy (25 Flattop) 665(13) 1.0035(2) 657(2) 1.0029(2) 624 691(5)
8 | Godiva 659(28) 1.0004(2) 678(2) 0.9999(2) 644 650(4)
9 | SNEAK 7B 429(13) 1.0020(2) 411(1) 1.0015(2) 407 420(2)

10 | SNEAK 9C2 426(19) 1.0012(2) 380(1) 1.0013(2) 370 383(3)
11 | SNEAK 7A 395(12) 1.0070(2) 364(1) 1.0068(2) 360 376(3)
12 | ZPR21B (C Ref) 384(8) 0.9921(2) 364(1) 0.9904(2) 353 353(3)
13 | FCA XIX-2 364(9) 0.9876(2) 371(1) 0.9849(2) 360 369(2)
14 | 23 Flattop 360(9) 0.9993(2) 352(1) 0.9990(2) 333 374(4)
15 | Masurca ZONA2 349(6) 0.9970(2) 342(1) 0.9966(2) 335 343(2)
16 | Skidoo (Jezebel 23) 290(10) 1.0000(2) 303(1) 1.0000(2) 285 286(3)
17 | Popsy (49 Flattop) 276(7) 1.0013(2) 268(1) 1.0005(2) 257 284(3)
18 | FCA XIX-3 251(4) 0.9887(2) 258(1) 0.9859(2) 251 252(2)
19 | ZPR6-10 (PwC/SST) 223(5) 1.0152(2) 231(1) 1.0134(4) 229 227(3)
20 | Jezebel 195(10) 1.0002(2) 198(1) 1.0003(2) 183 180(2)
21 BFS-73-1 735(13) 0.9959(2) 729(2) - - -
TCA 1.83U 771(17) - - 1.0000(2) 764 762(6)

I:I Iﬂcff.c 'ﬂcff,c I <loc I:I lo< lﬂeﬂ’.c - ,Bcff.c I <2c I:I 26 < Iﬂcﬂ'.c - ﬂcff.c l <3c I:I 3o< Iﬂcﬂ’.c - ﬂcff.c I




ENDF/B-VIII.0 B results

No. | Model Reference LLNL (kesr) LLNL MC21 (ker) | MC21 (NFP)! | MC21 (Corr.)?
1 | SNEAK 9Cl1 758(24) 1.0030(2) 726(2) 1.0044(2) 707 735(4)
2 | FCAXIX-1 742(24) 1.0142(2) 735(2) 1.0113(2) 724 749(4)
3 | ZPRU9 731(15) 0.9921(2) 741(2) 0.9963(2) 707 732(3)
4 | Masurca R2 721(11) 0.9899(2) 737(2) 0.9922(2) 717 739(4)
5 | Big Ten 720(7) 1.0002(2) 729(2) 0.9949(2) 708 732(4)
6 | ZPR9/34 (U/Fe-Ref) 671(14) 0.9987(2) 668(2) 0.9960(4) 684 690(4)
7 | Topsy (25 Flattop) 665(13) 1.0012(2) 660(2) 1.0008(2) 622 693(4)
8 | Godiva 659(28) 1.0004(2) 676(2) 1.0001(2) 648 648(4)
9 | SNEAK 7B 429(22) 1.0025(2) 410(1) 1.0017(1) 409 423(2)
10 | SNEAK 9C2 426(19) 1.0008(2) 380(1) 1.0041(2) 376 393(3)
11 | SNEAK 7A 395(22) 1.0063(2) 367(1) 1.0047(2) 361 379(3)
12 | ZPR21B (C Ref) 384(8) 0.9906(2) 366(1) 0.9892(2) 353 352(3)
13 | FCA XIX-2 364(9) 0.9864(2) 374(1) 0.9870(2) 363 373(3)
14 | 23 Flattop 360(9) 1.0003(2) 358(1) 1.0000(2) 340 386(4)
15 | Masurca ZONA2 349(6) 0.9955(2) 343(1) 1.0018(2) 339 342(2)
16 | Skidoo (Jezebel 23) 290(10) 1.0006(2) 312(1) 1.0005(2) 295 296(3)
17 | Popsy (49 Flattop) 276(7) 0.9999(2) 271(1) 0.9986(2) 260 283(3)
18 | FCA XIX-3 251(4) 0.9860(2) 257(1) 0.9827(3) 251 251(2)
19 | ZPR6-10 (Pu/C/SST) 223(5) 1.0039(2) 205(1) 1.0020(6) 228 231(3)

20 | Jezebel 195(10) 1.0000(2) 200(1) 0.9997(2) 184 187(2)
21 BFS-73-1 735(13) 0.9937(2) 730(2) - - -
TCA 1.83U 771(17) - - 0.9991(2) 769 758(6)
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Observations
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Statistically significant differences in COG and MC21 k-eff results are observed.



Observations ENDF/B-VILL __ ENDE/B-VIILO

MC21 | MC21
oo (Corr.) | (NFP) coG (Corr.) | (NFP)
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ENDF/B-VII.1 and VIII.O0 produce similar results. COG and MC21 (Corr.) are in good
agreement with MC21 (NFP) a bit worse.



Observations
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Conclusions

« COG and MC21 calculated B« results are consistent with
experimental (benchmark) values

« COG and MC21 (Corr.) results are in good agreement

« MC21 (NFP) results are a bit discrepant
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Future work

« Compare details of the COG and MC21 models

- Resolve k-eff discrepancies

- Impact of the large “transformation biases” between some ZPR/ZPPR benchmark
models and plate-by-plate models

« Expand benchmark suite to include additional benchmarks

MISTRAL-1 790(12)

TCA 1.83U 771(17) ~LEU-COMP-THERM-006
Georgia Tech. 769 713 (neutron)

Research Reactor 56 (photon)

BFS-73-1 735(13)

SHE-8 696(32)

ZPR U/Fe-Leak 676(14)

MISTRAL-2 373(6)

BFS-61 371(60)

ZPR RSR 337(7)

« ‘Alpha’ benchmarks

- Including: —apc = Bes/ £
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Questions?
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