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1. Introduction

In the previous study [1], the i-SMR adopted an RCS
temperature program where the average coolant
temperature decreases linearly as power increases. This
strategy was designed to facilitate reactivity control by
leveraging the strongly negative  Moderator
Temperature Coefficient (MTC) inherent in soluble
boron-free cores [2]. In contrast, most commercial
nuclear power plants maintain a constant coolant inlet
temperature, resulting in a temperature profile where the
average coolant temperature rises with power.

This work aims to evaluate the impact of applying a |
commercial reactor’s RCS temperature program
(Constant Ti,) on the neutronic characteristics of an
Soluble-Boron-Free SMR core, comparing it with the
previously established program (Sliding Ti). The
analysis is conducted for both the initial core cycle (1%
cycle) and the equilibrium core cycle (8" cycle).

2. Methods
2.1 Computational Methods

Assembly burnup calculations for two group cross
section generation were calculated by KARMA (Kernel
Analyzer by Ray-tracing Method for fuel Assembly) [3,
4] which is a two-dimensional multi-group lattice
transport code. KARMA includes the ENDF/B-VII.1
based 190 group and 47 group cross section library.
This code uses the subgroup method for resonance self-
shielding effect and MOC (Method of Characteristics)
as the transport solution method.

ASTRA (Advanced Static and Transient Reactor
Analyzer) code was used for three-dimensional core
calculation [5]. This code is a 3D core depletion code
and developed by KEPCO NF (KEPCO Nuclear Fuel)
as a nuclear design code for the core design of
pressurized water reactors (PWRs) based on the reactor
physics technologies. It adopts a Semi-Analytic Nodal
Method (SANM) formulated with the Coarse-Mesh
Finite Difference method (CMFD) as the neutronics
solver for the reactor core analysis [6, 7].

2.2 Core Design and RCS Temperature Program

The i-SMR is designed for a thermal power output of
520 MW. The core consists of 69 assemblies arranged
ina 17 x 17 lattice. The active core height is 240 cm
divided into 24 axial meshes. The burnable absorber
utilized enriched gadolinium oxide (Gd203) at a
concentration of 8 wt.% or less.

The control rods for regulation, which consist of 28
Ag-In-Cd (AIC) pins, are classified into four groups—
R4, R3, R2, and R1—, based on their insertion order.
During power operation, the three groups—R4, R3, and
R2—are typically inserted and withdrawn with an
overlap length of 120 cm. Fig. 1 depicts the radial
configuration of the regulation bank of i-SMR core.
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Fig. 1. Radial configuration of Regulation Bank of i-SMR
core

As discussed in the introduction, this study compares
two distinct coolant temperature program concepts: 1)
Sliding Tin and 2) Constant Ti,. For the Constant Tin
case (Case 2), the inlet temperature was fixed at
286.0 °C, which corresponds to the full-power inlet
temperature of the Sliding Tin concept (Case 1). The
core depletion calculations were performed based on
these profiles, and the power-dependent coolant inlet
temperatures for both cases are shown in Fig. 2.
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Fig. 2. Power dependent coolant inlet temperature

3. Results and Analysis

3.1 Excess Reactivity Variation on Daily Load follow
Operation

For the daily load-follow simulation, we adopted a 2-
4-2-16 hour operational strategy. The core analysis was
performed at selected target power levels of 20%, 50%,
and 75%.

To illustrate the load-follow scenario at a target
power of 50%, the operational sequence was defined as
follows: the core power was reduced from 100% to 50%
over a 2 hours, maintained at the 50% level for 4 hours,
and then ramped back up to 100% over the next 2 hours.
Finally, the reactor was held at full power for the
remaining 16 hours to complete a 24-hour cycle. Under
the condition of control rods being fixed at the initial
critical state, this evaluation involved calculating
eigenvalues corresponding to power changes over time.

Fig. 3, 4 and 5 show that the net change of reactivity
with the power change in the 1% cycle for the Case 1.
The variations in excess reactivity following power
changes exhibit similar trends across all scenarios.
However, the magnitude of these variations increases as
the target power level decreases. The highest net excess
reactivity of 784.3 pcm occurs at BOC under the 100-
20-100% load-follow sequence.
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Fig. 3. The reactivity variation with power change
(1% cycle, 100-20-100% power changes, Case 1)

al
o
o
o
N
o

N
(=3
o

BN W
o o 9
o o o

=
o
o

N
o
o

Excess reactivity (pcm
o

F N
o o
S o

500 0
0 4 8 12 16 20 24
Time (hour)
[ ——Case 1 (BOC) ——Case 1 (EOC)  -eeeer Power ]

Fig. 4. The reactivity variation with power change
(1%t cycle, 100-50-100% power changes, Case 1)
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Fig. 5. The reactivity variation with power change
(1t cycle, 100-75-100% power changes, Case 1)

Fig. 6, 7 and 8 show that the net change of reactivity
with the power change in the 1% cycle for the Case 2.
The reactivity swings in the Case 2 are much more
pronounced because the average coolant temperature
decreases sharply as power drops, triggering a massive
positive reactivity feedback due to the strong negative
MTC. In contrast, the Case 1 exhibits a relatively stable
reactivity profile because its temperature program keeps
the average temperature almost constant. The largest
maximum net excess reactivity was observed at EOC
under the 100-20-100% scenario, reaching 2089.9 pcm.
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Fig. 6. The reactivity variation with power change
(1% cycle, 100-20-100% power changes, Case 2)
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Fig. 7. The reactivity variation with power change
(1%t cycle, 100-50-100% power changes, Case 2)
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Fig. 8. The reactivity variation with power change
(1% cycle, 100-75-100% power changes, Case 2)

Figs. 9, 10 and 11 illustrate the net reactivity changes
for the Case 1 during the 8™ cycle. Compared to the
initial core, the difference in the excess reactivity
between BOC and EOC is more pronounced in the
equilibrium cycle. Specifically, the maximum net excess
reactivity of 766.9 pcm was recorded at EOC under the
100-20-100% load-follow scenario.
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Fig. 9. The reactivity variation with power change
(8™ cycle, 100-20-100% power changes, Case 1)
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Fig. 10. The reactivity variation with power change
(8™ cycle, 100-50-100% power changes, Case 1)
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Fig. 11. The reactivity variation with power change
(8™ cycle, 100-75-100% power changes, Case 1)

Fig. 12, 13 and 14 illustrate that the net reactivity
changes versus the power change in the 8™ cycle for the
Case 2. The largest maximum net excess reactivity was
observed at EOC under the 100-20-100% scenario,
reaching 2025.3 pcm.
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Fig. 12. The reactivity variation with power change
(8™ cycle, 100-20-100% power changes, Case 2)
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Fig. 13. The reactivity variation with power change
(8™ cycle, 100-50-100% power changes, Case 2)

——Case 2 (EOC)  -eeeeer Power ]

2000 120
100
21500
=
PO R 80 _
£1000 g
‘a‘ —
& 60 g
% 500 e
g 40
X
w |
0 20
-500 0
0 4 8 12 16 20 24
Time (hour)
[ —cCase2(BOC) ——Case2(EOC)  -w Power |

Fig. 14. The reactivity variation with power change
(8™ cycle, 100-75-100% power changes, Case 2)

3.2 Local Power Peaking Factor

By modulating the control rod positions to ensure a
critical state at each power level, this analysis evaluated
the variations in control rod insertion depths and the
core peaking factors.

Fig. 15 through Fig. 19 illustrate the positions of the
control rod banks R4 and R3 at each power level (100%,
80%, 60%, 40%, and 20%) in the 1% cycle and Table I
and Table IT summarized the Regulation Bank positions
in the 1% cycle for the Case 1 and the Case 2.

Across the entire power range, except 100% power,
the Case 1 maintained higher control rod positions
compared to the Case 2, indicating a shallower insertion
depth. This is because the RCS temperature program for
the Case 1 stabilizes the average coolant temperature,
thereby mitigating the massive positive reactivity
insertion that occurs in Case 2 due to the sharp drop in
the average coolant temperature and the strong negative
MTC. At HFP, the control rod positions are identical
because the coolant temperatures are the same.
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Fig. 19. Control rod positions versus burnup change at 20%
power (1% cycle)

Consequently, as shown in Fig. 20 and Fig, 21, the
Case 1 exhibited lower peakings compared to the Case 2
at the 1%t cycle. The shallower rod insertion in the Case
1 effectively prevented the severe axial power distortion
observed in the Case 2, where deep rod insertion
induced a localized power concentration in the lower
region of the core.

The discrepancy in peaking factors between the two
cases becomes more pronounced as the core power level
decreases. At 20% power, which is the lowest power
level in this analysis, the Case 1 was evaluated at 2.354,
whereas the Case 2 reached a higher value of 2.729.
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Fig. 20. Peaking factors versus burnup change
(1% cycle, Case 1)
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Fig. 22 through Fig. 26 depict the positions of the
control rod banks R4 and R3 at each power level (100%,
80%, 60%, 40%, and 20%) in the 8" cycle and Table III
and Table IV summarized the Regulation Bank
positions in the 8™ cycle for the Case land the Case 2.
Consistent with the observations in the initial core cycle,
the Case 1 maintained higher control rod positions
compared to the Case 2.
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Fig. 22. Control rod positions versus burnup change at HFP
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Fig. 23. Control rod positions versus burnup change at 80%
power (8™ cycle)
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Fig. 26. Control rod positions versus burnup change at 20%
power (8™ cycle)

Consequently, as shown in Fig. 20 and Fig, 21, the
Case 1 exhibited lower peaking factors compared to the
Case 2 at the 8" cycle. The shallower rod insertion in
the Case 1 effectively prevented the severe axial power
distortion observed in the Case 2, where deep rod
insertion induced a localized power concentration in the
lower region of the core.

Consistent with the rod position data, Fig. 20 and Fig.
21 demonstrate that Case 1 yields lower peaking factors
than Case 2. Lower core power levels lead to a more
significant gap in peaking factor values between the
cases. Specifically, at 20% power, the Case 1 exhibited
a peaking factor of 2.351, while the Case 2 was
calculated to be 2.534, reflecting the impact of deeper
rod insertion.
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Fig. 27. Peaking factors versus burnup change
(8™ cycle, Case 1)
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4. Conclusions

The numerical analysis of the daily load-follow
operation confirms that the selection of an appropriate
RCS temperature program is a critical factor for the
stable operation of soluble boron-free SMR.

The results indicate a strong coupling between
thermal-hydraulic feedback and neutronic stability. By
adopting the sliding Ti, strategy, the reactor can mitigate
the reactivity swings driven by MTC effect, thereby
allowing for shallower control rod insertion. This
operational advantage directly translates into improved
power peaking, particularly at low-power conditions
where the discrepancy between sliding Ti, concept and
constant Ti, concept peaked. These results demonstrate
that the Sliding Ti, strategy is superior in terms of
maintaining core operational margins and power
distribution stability.
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Table I. Control rod positions (1% cycle, Case 1)

R4 R3 R2 R1

Burnup 100 80 60 40 20 100 80 60 40 20 100 80 60 40 20 100 80 60 40 20

0 6.5 0.0 0.0 00 00 565 334 109 00 0.0 1000 834 60.9 37.6 157 100.0 100.0 100.0 87.6 65.7

50 9.9 0.0 0.0 00 00 599 36.1 140 00 0.0 1000 86.1 64.0 39.8 182 100.0 100.0 100.0  89.8 68.2
500 221 00 0.0 00 00 721 46.1 250 0.0 0.0 1000 96.1 75.0 41.7 254 1000 100.0 100.0 97.7 75.4
1000 206 0.0 0.0 00 00 706 457 250 0.0 0.0 1000 957 75.0 48.5 259 1000 100.0 100.0 985 75.9
2000 143 0.0 0.0 00 00 643 415 218 0.0 0.0 1000 915 718 46.7 250 1000 100.0 100.0  96.7 75.0
3000 109 0.0 0.0 00 00 609 39.7 207 00 0.0 1000 89.7 70.7 47.1 258 1000 100.0 100.0 971 75.8
4000 130 0.0 0.0 00 00 630 418 232 07 0.0 1000 918 73.2 50.7 283 1000 100.0 100.0 100.0 783
5000 172 0.0 0.0 00 00 672 462 272 59 0.0 1000 96.2 7.2 55.9 31.3 1000 100.0 100.0 100.0 813
6000 218 28 0.0 00 00 718 528 315 106 0.0 100.0 100.0 815 60.6 342 1000 100.0 100.0 100.0 842
7000 260 85 0.0 00 00 76.0 585 357 146 0.0 1000 100.0 857 64.6 36.7 1000 100.0 100.0 100.0 86.7
8000 29.7 129 00 00 00 797 629 393 177 0.0 100.0 100.0 893 67.7 384 1000 100.0 100.0 100.0 884
9000 327 161 00 00 00 827 66.1 421 199 0.0 100.0 100.0 921 69.9 39.3 100.0 100.0 100.0 100.0 893
10000 | 349 181 0.0 00 00 849 68.1 442 207 0.0 100.0 100.0 942 70.7 38.7 1000 100.0 100.0 100.0 887
11000 | 357 187 0.0 00 00 857 68.7 444 200 0.0 100.0 100.0 944 70.0 372 1000 100.0 100.0 100.0 87.2
12000 | 354 182 0.0 00 00 854 68.2 433 190 0.0 100.0 100.0 933 69.0 376 1000 100.0 100.0 100.0 876
13000 | 348 180 0.0 00 00 848 68.0 433 197 0.0 100.0 100.0 933 69.7 40.6  100.0 100.0 100.0 100.0  90.6
14000 | 344 187 0.0 00 00 844 68.7 454 226 0.0 100.0 100.0 954 72.6 452  100.0 100.0 100.0 100.0 952
15000 | 340 201 0.0 00 00 840 701 496 272 28 100.0 100.0  99.6 77.2 528 100.0 100.0 100.0 100.0 100.0
16000 | 349 229 6.0 00 00 849 729 560 338 117 100.0 100.0 100.0 838 61.7 1000 100.0 100.0 100.0 100.0
17000 | 384 276 135 0.0 00 884 776 635 428 203 100.0 100.0 100.0 928 70.3  100.0 100.0 100.0 100.0 100.0
18000 | 446 341 213 52 00 946 841 713 552 295 100.0 100.0 100.0 100.0 795 100.0 100.0 100.0 100.0  100.0
19000 | 55.6 421 293 157 00 1000 921 793 657 401 100.0 100.0 100.0 100.0 90.1  100.0 100.0 100.0 100.0  100.0
20000 | 69.3 523 382 246 41 1000 1000 882 746 541 1000 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
20055 | 70.0 529 387 251 49 1000 1000 887 751 549 1000 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
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Table II. Control rod positions (1% cycle, Case 2)

R4 R3 R2 R1
Burnup
100 80 60 40 20 100 80 60 40 20 100 80 60 40 20 100 80 60 40 20
0 6.5 0.0 0.0 0.0 0.0 56.5 44.6 346 207 0.0 100.0 94.6 84.6 70.7 48.6 100.0 100.0 100.0 100.0 98.6

50 9.9 0.0 0.0 0.0 0.0 59.9 475 374 237 23 1000 975 87.4 737 523 100.0 100.0 100.0 100.0  100.0
500 221 123 00 0.0 0.0 721 623 468 334 134 1000 1000 96.8 83.4 634 1000 100.0 100.0 100.0  100.0
1000 206 111 00 0.0 0.0 70.6 611 461 327 130 1000 1000 96.1 82.7 63.0 1000 100.0 100.0 100.0  100.0
2000 143 42 0.0 0.0 0.0 64.3 542 415 284 91 1000 1000 915 78.4 59.1  100.0 100.0 100.0 100.0  100.0
3000 109 08 0.0 0.0 0.0 60.9 508 396 267 80 1000 1000 89.6 76.7 58.0 100.0 100.0 100.0 100.0  100.0
4000 130 37 0.0 0.0 0.0 63.0 537 414 285 105 1000 1000 914 785 60.5 100.0 100.0 100.0 100.0  100.0
5000 172 89 0.0 0.0 0.0 67.2 589 456 322 142 1000 1000 95.6 82.2 642 1000 100.0 100.0 100.0  100.0
6000 218 140 17 0.0 0.0 71.8 640 517 363 176 1000 100.0 100.0  86.3 67.6  100.0 100.0 100.0 100.0  100.0
7000 260 183 71 0.0 0.0 76.0 683 571 399 205 1000 100.0 100.0  89.9 705 1000 100.0 100.0 100.0  100.0
8000 29.7 218 112 00 0.0 79.7 718 612 431 228 1000 100.0 100.0 931 728 100.0 100.0 100.0 100.0 100.0
9000 327 246 141 00 0.0 82.7 746 641 457 242 1000 100.0 100.0 957 742  100.0 100.0 100.0 100.0 100.0

10000 | 349 265 158 0.0 0.0 84.9 765 658 475 244 1000 100.0 100.0 975 744  100.0 100.0 100.0 100.0 100.0
11000 | 357 270 160 0.0 0.0 85.7 770 660 471 230 1000 100.0 100.0 97.1 73.0 100.0 100.0 100.0 100.0 100.0
12000 | 354 266 151 0.0 0.0 85.4 76.6 651 454 211 1000 100.0 100.0 954 711 100.0 100.0 100.0 100.0 100.0
13000 | 348 260 146 0.0 0.0 84.8 76.0 646 447 209 1000 100.0 100.0 947 70.9  100.0 100.0 100.0 100.0 100.0
14000 | 344 261 150 0.0 0.0 84.4 761 650 459 232 1000 100.0 100.0 959 73.2 100.0 100.0 100.0 100.0 100.0
15000 | 340 266 164 0.0 0.0 84.0 76.6 664 491 273 1000 100.0 100.0  99.1 773 100.0 100.0 100.0 100.0 100.0
16000 | 349 282 193 49 0.0 84.9 782 693 549 337 1000 100.0 100.0 100.0 837 100.0 100.0 100.0 100.0  100.0
17000 | 384 319 241 123 0.0 88.4 819 741 623 427 1000 100.0 100.0 100.0 927 100.0 100.0 100.0 100.0  100.0
18000 | 446 381 306 201 52 94.6 881 806 70.1 552 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
19000 | 55.6 458 385 279 158 1000 958 885 779 658 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
20000 | 69.3 569 478 36.6 244 1000 1000 978 866 744 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
20055 | 70.0 57.6 483 370 248 1000 1000 983 870 748 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0

Table III. Control rod positions (8™ cycle, Case 1)

R4 R3 R2 R1

Burnu
P 100 80 60 40 20 100 80 60 40 20 100 80 60 40 20 100 80 60 40 20

0 310 7.2 0.0 00 00 810 572 299 57 0.0 100.0 100.0 799 557 30.7 100.0 100.0 100.0 100.0  80.7

50 335 103 0.0 00 00 835 603 324 81 0.0 1000 1000 824 581 326 100.0 100.0 100.0 100.0 826
500 387 159 0.0 00 00 887 659 369 118 0.0 1000 100.0  86.9 618 346 100.0 100.0 100.0 100.0 84.6
1000 386 160 0.0 00 00 886 66.0 372 123 0.0 1000 1000 87.2 623 348 100.0 100.0 100.0 100.0 848
2000 357 138 0.0 00 00 857 638 362 125 0.0 1000 100.0  86.2 625 352 100.0 100.0 100.0 100.0 85.2
3000 342 128 0.0 00 00 842 628 363 135 0.0 1000 100.0 86.3 635 363 100.0 100.0 100.0 100.0 86.3
4000 339 130 0.0 00 00 839 63.0 371 147 0.0 1000 1000 87.1 647 375 100.0 100.0 100.0 100.0 875
5000 337 133 0.0 00 00 837 633 378 155 0.0 1000 100.0 87.8 655 383 100.0 100.0 100.0 100.0 883
6000 333 132 0.0 00 00 833 632 380 160 0.0 1000 100.0 88.0 66.0 383 100.0 100.0 100.0 100.0 883
7000 323 125 00 00 00 823 625 374 155 0.0 1000 1000 874 655 378 100.0 100.0 100.0 100.0 87.8
8000 306 111 0.0 00 00 80.6 611 364 154 0.0 1000 1000 86.4 654 383 100.0 100.0 100.0 100.0 883
9000 294 109 0.0 00 00 794 609 367 171 0.0 1000 100.0  86.7 671 405 100.0 100.0 100.0 100.0  90.5
10000 | 296 126 0.0 00 00 796 626 391 203 0.0 1000 100.0 89.1 70.3 437 100.0 100.0 100.0 100.0  93.7
11000 | 309 153 0.0 00 00 809 653 429 237 0.0 1000 100.0 929 737 476 100.0 100.0 100.0 100.0 976
12000 | 330 183 0.0 00 00 830 683 478 269 24 1000 1000 97.8 769 524 100.0 100.0 100.0 100.0 100.0
13000 | 356 211 29 00 00 856 711 529 300 70 1000 100.0 100.0 80.0 57.0 100.0 100.0 100.0 100.0  100.0
14000 | 38.7 238 7.2 00 00 887 738 572 335 118 1000 100.0 1000 835 618 100.0 100.0 100.0 100.0 100.0
15000 | 427 269 116 00 0.0 927 769 616 389 175 1000 100.0 1000 889 675 100.0 100.0 100.0 100.0 100.0
16000 | 488 316 171 00 0.0 988 816 671 475 241 1000 100.0 1000 975 741 100.0 100.0 100.0 100.0  100.0
17000 | 574 390 237 86 0.0 1000 8.0 737 586 318 1000 100.0 100.0 100.0 818 100.0 100.0 100.0 100.0  100.0
18000 | 66.7 490 317 173 0.0 1000 99.0 817 673 423 1000 100.0 100.0 100.0 923 100.0 100.0 100.0 100.0  100.0
18335 | 700 533 347 198 0.0 1000 1000 847 69.8 469 1000 100.0 100.0 100.0 969 100.0 100.0 100.0 100.0  100.0
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Table IV. Control rod positions (8™ cycle, Case 2)

Burnup R4 R3 R2 R1
100 80 60 40 20 100 80 60 40 20 100 80 60 40 20 100 80 60 40 20

0 310 209 71 0.0 0.0 81.0 709 571 385 184 1000 100.0 100.0 885 68.4 1000 100.0 100.0 100.0  100.0
50 335 235 104 00 0.0 835 735 604 411 208 1000 100.0 100.0 911 70.8  100.0 100.0 100.0 100.0  100.0
500 387 282 152 00 0.0 88.7 782 652 446 230 1000 100.0 100.0 94.6 730 1000 100.0 100.0 100.0  100.0
1000 386 279 148 00 0.0 88.6 779 648 442 225 1000 100.0 100.0 94.2 725 1000 100.0 100.0 100.0  100.0
2000 35.7 252 122 00 0.0 85.7 752 622 423 214 1000 100.0 100.0 923 714 1000 100.0 100.0 100.0  100.0
3000 342 239 111 00 0.0 84.2 739 611 418 215 1000 100.0 100.0 918 715 1000 100.0 100.0 100.0  100.0
4000 339 236 111 00 0.0 83.9 736 611 422 220 1000 100.0 100.0 92.2 720 1000 100.0 100.0 100.0  100.0
5000 337 235 112 00 0.0 83.7 735 612 425 223 1000 100.0 100.0 925 723 1000 100.0 100.0 100.0  100.0
6000 333 231 109 00 0.0 83.3 731 609 423 222 1000 100.0 100.0 923 722 1000 100.0 100.0 100.0  100.0
7000 323 221 98 0.0 0.0 82.3 721 598 414 214 1000 100.0 100.0 914 714 1000 100.0 100.0 100.0  100.0
8000 306 205 83 0.0 0.0 80.6 705 583 401 208 100.0 100.0 100.0  90.1 70.8  100.0 100.0 100.0 100.0 100.0
9000 294 196 81 0.0 0.0 79.4 69.6 581 40.1 220 1000 100.0 100.0  90.1 720 100.0 100.0 100.0 100.0 100.0
10000 | 29.6 203 9.9 0.0 0.0 79.6 703 599 420 247 1000 100.0 100.0 92.0 747  100.0 100.0 100.0 100.0 100.0
11000 | 309 223 126 0.0 0.0 80.9 723 626 457 282 1000 100.0 100.0 957 78.2 100.0 100.0 100.0 100.0 100.0
12000 | 33.0 248 156 0.7 0.0 83.0 748 656 507 315 1000 100.0 100.0 100.0 815 100.0 100.0 100.0 100.0  100.0
13000 | 356 273 184 51 0.0 85.6 773 684 551 346 1000 100.0 100.0 100.0 846  100.0 100.0 100.0 100.0  100.0
14000 | 38.7 298 211 88 0.0 88.7 798 711 588 383 1000 100.0 100.0 100.0 883  100.0 100.0 100.0 100.0  100.0
15000 | 42.7 329 243 129 0.0 92.7 829 743 629 439 1000 100.0 100.0 100.0 939 100.0 100.0 100.0 100.0  100.0
16000 | 488 380 291 182 31 98.8 88.0 791 682 531 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
17000 | 57.4 454 361 246 123 1000 954 861 746 623 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
18000 | 66.7 56.4 452 324 201 100.0 100.0 952 824 701 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
18335 | 70.0 603 492 354 225 100.0 100.0 99.2 854 725 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0




