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Dependence of Coolant Void Coefficient on Control Rod

Insertion Length

k. * %
Nobuo FUKUMURA, Yg?ki HACHIYA and
Teoshio WAKABAYASHIT

Abstract

The analysis of coolant void coefficient for the FUGEN core has been
‘done in order to clarify the phenomena of shifting the coefficient to nega-
tive side by inserting control rods.

The beginning of 4th cycle core of FUGEN (BOC) was chosen because the
coolant void coefficient was measured by changing the control rod pattern
for that core.

The analysis has been made by use of the detailed core calculation code
system "PHLOX".

Thermohydraulic characteristics for the analysis of coolant void coeffi-
cient have been derived from the axial power distribution obtained by the
actual readings of local power monitor (LPM) with the use of thermohydrauliec
code HAPI - II. Three dimensional cell constants have been obtained by use
of both the thermohydraulic characteristics and the burnup distribution.

The core eigenvalue before or after the changing of recirculation pump (RCP)

speed has been obtained from the three dimensional core calculation. The

coolant void coefficient has been derived from these eigenvalues.

The followings have been obtained from the present analysis:

(1) The value of coolant void coefficient when the control rods are halfly
ingerted (v41%) shifts to negative side about 1.5 x 1073 Ak/k/% void
as compared with the value when the control rods are shallowly inserted
(n65%).

(2) The value of coolant void coefficient when the control rods are deeply
inserted (n26%) shifts to negative side about 3 x 10-3 pk/k/% void as
compared with the value when the control rods are shallowly inserted
(v657%) .

. % Heavy Water Critical Experiment Sectiom, Oarai, PNC,
** Heavy Water Reactor Development Project, Tokyo, PNC.
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(3) From the above two facts it is clear that the reasonable value of the
coolant void coefficient can be obtained by increasing the wvalue of
power peaking factor through the big change of power distribution and
through large leakage of neutrons by use of the reasonable control rod

pattern.
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Table 1 Measured Data of the Core Changing Control Rod Pattern

Control Rod
Pattern

Deep Insertion of E-Rod (~25%)

Shallow Insertion of E~Rod (vw65%)

Date

1981 / 10 / 12 / 10 a.m.

1981 / 10 / 17 / 4°55' p.m.

RCP Pattern

Low High

Low High

Thermal Power (MW)

236 (42.4%)

229 (41.0%)

Coolant Temperature
(°C)

(Derived from Lower
Header)

272.8 278.3

273.1 278.5

Moderator
Temperature (°C)

Inlet: 47.8 , Outlet: 53.5

Inlet: 47.8 , Outlet: 53.5

0B Concentration

(ppm) 5.0 5.8
Quadrant 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Position E 27.8 25.4 23,8 23,2|27.8 27.1 26.0 24.6|68.1 63.6 64.9 61.4(71.2 66.7 67.7 62.9
of c 5.0 75.0 75.0 75.0|75.0 75.0 75.0 75,0} 74.9 74.9 75.0 75.5|74.9 74.9 75.0 75.5
Control
J 0 0 0 0 v, 0 0 0 §] 0 0 0 0 o 0 0
Rod
M 0 - - - 0 - - - 4] - - - 0 - - -
(%)
Others 100 100 100 100 | 100 100 100 100 | 100 200 100 100 | 100 100 100 100

901-¥8 TV6NL-ONd
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Table 2 Data for Calculation of HAPI Code
Input Data | RCP E-Rod (25%) E-Rod (65%) Supplement
Core 1/4 Core 1/4 Gore
Thermal Rated power = 557 MWth

power (MWth)

59.0 (42.4%)

57.1 (41.0%)

(100%)

Inlet Low 69.5 69.5 Derived from the condi-
pressure tion that pressure of
of coolant steam drum is equal to
(kg/cm?) High 74.5 74.3 measured value
Derived from the steam
Inlet Low 286.5 286.3 table by use of the
enthalpy calculated inlet pres-
(kcal/kg) High 993.9 293.5 sure of c?olant and
measured inlet temperature
Flow rate Low 1121.55 1171.95
e | L s
(ton/h) High |  2363.35 2370.40

Table 3 Comparison of Steam Drum Pressure between Calculation and

Measurement
Position %
of E-Rod (%) RCP Measured Pressure Calculated Pressure
Low 67.25 67.28
25
High 67.20 67.28
Low 67.15 67.15
65
High 67.00 66.99
(kg/cmz)

* Averaged Value between Drum A and Drum B
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Table 4 Calculational Results of HAPI Code

E-Rod RCP Fuel Temperature Coolant Temperature
(%) (°C) (°c)
Low 424.8 281.4
25
High 425.4 283.1
Low 419.8 281.0
65
High 420.6 282.9
These values are
Average - 422.7 282.1 used for WIMS
calculation
Table 5 Input Condition for Producing PHLOX Library
Item E (25) E (65) Supplement
Coolant
Temperature (t) 282.0 282.0
Moderator Averaged measured value
Temperature (°C) 30.65 _50'65 between inlet and outlet
Fuel
423.0 423.0 Result of HAPI code
Temperature (t)
Concentration
of 103 (ppm) 5.0 5.8
?;;d Fraction 0,20,40,60 0,20,40,60
]?‘éwrgﬁg 0,2,4,8,12 0,2,4,8,12 For Pu(B): O GWD/T only
Pu{A),U(A) ,8P(A) | Pu(A),U(A),SP(A)
Fuel Type Pu(B) Pu(B)
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Table 6 Results of Coolant Void Coefficient (4th BOC)

Core Condition Results of Calculation
Power| Position of{ Void Fraction C/R RCP Reff Void Coefficient
(%) | ¢/R (%) (%) (L/H) | (L/H) (x1075 AK/K/%)
L 0.988170 -
E: 25.0 RCP-H H%
15.05 H 0.988014 1.3
L 0.987775 -
RCP-L L* :
42.4 M: 0.0 27.12 H 0.987626 1.3
0.0 H* 0.988170 -
75.0 L
AV L* 0.987775 3.3
12.07
B* 0.988014 -
H
L#* 0.987626 3.3
L 0.987981 -
E: 65.0 RCP-H H*%
15.16 H 0.,987727 2.8
L 0.987576 -
RCP-L L#&®
41.0 M: 0.0 24,49 H 0.987330 2.7
J: 0.0 H## 0.987981 -
c: 75.1 L
AV L% 0.987576 4.4
9,33
B&*% 0.987727 -
i
L*% 0.987330 4.3

* E C/R: 26.4% for H
25.1% for L

*% B C/R: 67.1% for H
64.5% for L
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Table 7 Results of Coolant Void Coefficient by Changing
Positions of Control Rods

Core Condition
K¢ VoidSCoefficient
Power | - 108 Posiﬁlon go;dtion RGP eff (%1072 Ak/k/% Void)
(%) | (ppm) /R r(;) (Low/High)
E=26.4
15.05 High 0.998504
M=26.4
42,4 5.0 2.2
: J=26.4
27.12 Low .998773
C=75.0
E=67.1
15.16 High 1.008075
M=67.1
41,0 5.8 7.7
J=67.1
24.49 Low 1.008803
€=75.1




Table 8 Dependence of Void Coefficient on Control Rod Length

901-¥8 TV6NL-ONd

Core Condition Results
C Void Void
ase Power | 103 C/R | RCP | o0 . | Fraction K Void Coefficient
&9 (ppm) (%) (L/®) %) Difference eff (x10™2 AR/K/% Void)
' 3 (%
L 26.74 0.988859

E:65,0

A (Standard) 4L.0 1 6.24 [ @750 10.15 0.98

H 16.59 0.988761

M:41.1 | L 35.61 0.988708

B (C/R Half) 42.4 | s.49 | il 14.36 | - 0.53
C:41.1 | H 21.25 0.988783
1:0.0 L 27.28 0.990719

C (J Rod Full) 41,0 | 5.01 F:65.0 10,37 -1.91
C:75.0 | g 16.91 0.990915
M:41.1 | L 33.77 0.988257

D (E Rod Shallow) | 42.4 | 5.75 | 2:4%-1 14.16 - 0.03
c:41.1 | H 19.61 0.988261
M:25.69 | L 35.68 0.990205

E (C/R Deep) 42.4 | 4.55 | J:25.69 14.38 - 2.03
E:25,69 : *
C:25.69 | H 21.30 0.990494
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Table 9 Cell Burnup Calculation Results (Kgff)

(i) Type A Plutonium Fuel

Burn-up Pu{A)
(GWD/TM) 0% 25% 50%
0 1.013435 1.011217 1.009785
1 1.011028 1.010517 1.010433
2 1.008695 1.009476 1.010567
3 1.007720 1.009665 1.0118310
4 1.005601 1.008637 1.011755
5 1.004563 1.008592 1.012570.
6 0.995251 1.000223 1.005058
7 0.977234 0.983121 (0.988838
8 0.959897 0.966606 0.973136
9 0.943316 0.950802 0.958076
10 0.927518 0.935701 0.943646
11 0.912494 0.921294 0.929843
12 0.898234 0.907608 0.916694
(ii) Type A Uranium Fuel
Burn-up u(a)
({GWD/TM) 0% 25% 50%
0 1.005970 1.008604 1.012461
1 1.004741 1.008366 1.012407
2 1.005017 1.008862 1.012951
3 1.004884 1.009089 1.013370
4 1.003648 1.008253 1.012843
5 1.003174 1.008303 1.013310
6 1.002681 1.008359 1.013822
7 1.002329 1.008576 1.014501
8 0.996576 1.003388 1.009810
9 0.979639 0.987005 0.994017
10 0.962975 0.970915 0.978503
11 0.946746 0.955242 0.963391
12 0.930987 0.940025 0.948716
Continued
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(1ii) Type A Special Fuel

Burn-up SP(A)
(GWD/TM) 0% 25% 50%
0 1.006116 1.010530 - 1.016425
1 1.005406 1.011276 1.017294
2 1.005331 1.011498 1.017589
3 1.005651 1.012106 1.018308
4 1.004807 1.011572 1.017935
5 1.003306 1.010352 1.016949
6 1.002778 1.010187 1.017047
7 1.002118 1.009932 1.017082
8 0.999992 1.008176 1.015630
9 0.982837 0.991416 0,999272
10 0.965610 0.974568 0.982856
11 0.948427 0.957813 0.966513
12 0.931368 0.941179 0.950315
(iv) Type B Plutonium Fuel
Burn-up Pu(B)
(GWD/TM) 0% | 257 50%
0 1.018230 1.011062 1.605620
1 1.016396 1.011145 1.007202
2 1.015189 1.010959 1.007964
3 1.013361 1.010109 1.007998
4 1.012401 1.010086 1.608349
5 1.012203 1.010844 1.010452
6 1.01091¢9 1.010447 1.010876
7 1.010266 1.010704 1.011902
8 1.009300 1.010591 1.,012519
9 1.007889 1.010004 1.012642
10 1.007121 1.010028 1.013296
11 1.007034 1.010686 1.014549
12 0.995469 0.999917 1.004480
Continued
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(v) Type B Uranium Fuel

Burn—-up U(B)
(GWD/TM) 0% 25% 50
0 1.012583 1.011084 1.011464
1 1.011796 1.010740 1.012045
2 1.009778 1.010201 1,011725
3 1.008784 1.009799 1.011625
4 1.008104 1.009724 1.011932
5 1.007243 1.009483 1.012155
6 1.006460 1.009321 1.012483
7 1.005846 1.009335 1,013014
8 1.004337 1.008413 1.012625
9 1.004219 1.008933 1.013681
10 1.003236 1.008561 1.013824
11 1.002547 1.008481 1.014243
12 1.003572 1.010130 1.016354
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Table 10 Cell Calculation Results (Kpff)
(i} Type A Plutonium Fuel

10B Void ' Void Pu(A)
(ppm) Fr%§§1°“ Sp?§§rum 2 GWD/TM | 4 GWD/TM | 8 GWD/TM | 12 GWD/TM
0 1.085269 | 1.045529 | 0.971779 | 0.909069
0 25 1.087189 | 1.049392 | 0.979051 | 0.918902
50 1.089375 | 1.053644 | 0.986866 | 0.929362
0 1.086929 | 1.047183 | 0.973438 | 0.910627
20 25 1.088813 | 1.050976 | 0.980587 | 0.920314
7 50 1.090959 | 1.055151 | 0.988265 | 0.930604
0
40 25 1.090381 | 1.052496 | 0.982022 | 0.921569
50 1.092483 | 1.056586 | 0.989551 | 0.931668
0
60 25
50 1.094535 | 1.058509 | -0.991239 | 0.933020
0 1.059231 | 1.020055 | 0.947411 | 0.885982
0 25 1.061155 | 1.023914 | 0.954649 | 0.895551
50 1.063340 | 1.028158 | 0.962428 | 0.905939
0 1.060833 | 1.021638 | 0.948983 | 0.887255
20 25 1.062722 | 1.025431 | 0.956105 | 0.896880
. 50 1.064870 | 1.029602 | 0.963755 | 0.907108
0
40 25 1.064366 | 1.027010 | 0.957592 | 0.898172
50 1.066472 | 1.031101 | 0.965093 | 0.908225
0
60 25
50 1.068773 | 1.033272 | 0.967007 | 0.909786
0 1.035156 | 0.996497 | 0.924918 | 0.864337
0 25 1.037080 | 1.000347 | 0.932117 | 0.874030
50 1.039263 | 1.004579 | 0.939852 | 0.884341
0 1.036619 | 0.997943 | 0.926343 | 0.865648
20 25 1.038511 | 1.001731 | 0.933432 | 0.875206
] 50 1.040658 | 1.005894 | 0.941045 | 0.885365
0
40 25 1.040139 | 1.003298 | 0.934888 | 0.876470
50 1.042246 | 1.007383 | 0.942367 | 0.886462
0
60 25
50 1.044678 | 1.009681 | 0.944397 | 0.888130
Continued
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(11) Type A Uranium Fuel

lOB g:':gtion ‘Sfoig.t uca) -
(opm)| “7723 p(%)r“m 2 GWD/TM | & GWD/TM | 8 GWD/TM | 12 GWD/TM
0 1.106239 1.075195 1.007616 0.941282
0 25 1.107172 1.077495 1.012838 | 0.949294
50 1.108153 1.080032 1.018568 | 0,957953
0 1.112175 1.080093 1.011356 0.944342
20 25 1.113062 1.082319 1.016465 0,952215
5 50 1.113998 1.084783 1.022076 0.960725
0
40 25 1.118969 1.087073 1.019963 0.954958
50 1.119856 1.089456 1.025441 0.963304
0
60 25
50 1.126222 1.094510 1.029127 0.966138
5 1.076817 1.046871 0.981060 0.916278
0 25 1.077784 1.049206 0.986292 0.924257
50 1.078800 1.051777 0.992044 0.932878
0 1.082509 1.051562 0.984624 0.919167
20 25 1.083434 1.053828 | 0.989750 0.927017
4 50 1.084408 1.056331 0.995376 0.935500
0
40 25 1.089241 1.058507 0.993207 0.929729
50 1.090169 1.060933 0.998707 0.938056
0
60 25
50 1.096631 1.066110 1.002528 0.941030
0 1.049753 1.020802 0.956624 0.893283
0 25 1.050750 1.023164 0.961858 | 0.901222
50 1.051795 1.025761 0.967591 0.909798
0 1.055094 1.025192 0.959925 0.895931
20 25 1.056051 1.027490 0.965070 0.903749
6 50 1.057057 1.030023 0.970700 0.912195
0
40 25 1.061670 1,032016 0.968401 0.906353
50 1.062633 1.034477 | 0.973913 0.914653
0
60 25
50 1.069081 1.039665 0.977764 0.917673
Continued
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(11i) Type A Special Fuel

10g Void ' Void SP(A)
(ppm) Fr?§§l°“ Spiggrum 2 GWD/TM | 4 GWD/TM | 8 GWD/TM | 12 GWD/TM
0 1.099751 { 1.071279 | 1.005600 | 0.936111
0 25 1.1006406 | 1.072858 | 1.009287 | 0.942048
50 1.101063 | 1.074557 | 1.013322 | 0.948512
0 1.108243 | 1.078986 | 1.012233 | 0.942022
20 25 1.108870 | 1.080521 | 1.015854 | 0.947880
) 50 1.109501 | 1.082176 | 1.019821 | 0.954261
0
40 25 1.117368 | 1.088119 | 1.022254 | 0.953478
50 1.117969 | 1.089725 | 1.026143 | 0.959763
0
60 25
50 1.126668 | 1.097379 | 1.032425 | 0.965115
0 1.069013 | 1.041472 | 0.977387 | 0.909398
0 25 1.069692 | 1.043079 | 0.981088 | 0.915315
50 1.070398 | 1.044804 | 0.985134 | 0.921757
0 1.077248 | 1.048935 | 0.983813 | 0.915114
20 25 1.077902 | 1.050501 | 0.987452 | 0.920960
A 50 1.078560 | 1.052186 | 0.991436 | 0.927326
0
40 25 1.086293 | 1.058023 | 0.993782 | 0.926476
50 1.086924 | 1.059662 | 0.997694 | 0.932755
0
60 25
50 1.095699 | 1.067405 | 1.004071 | 0.938191
0 1.040810 | 1.014087 | 0.951499 | 0.884917
0 25 1,041510 | 1.015716 | 0.955206 | 0.890809
50 1.042214 | 1.017461 | 0.959256 | 0.897221
0 1.048659 | 1.021238 | 0.957636 | 0.890357
20 25 1.049354 | 1.022829 | 0.961287 | 0.896184
6 50 1.050035 | 1.024538 | 0.965280 | 0.902528
0
40 25 1.057531 | 1.030167 | 0.967459 | 0.901555
50 1.058187 | 1.031834 | 0.971385 | 0.907818
0
60 25
50 1.066933 | 1,039563 | 0.9777757| 0.913245
Continued
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(iv) Type B Plutonium Fuel

105 goid | void Pu (B)
(ppm) r?§§1°“ Sp%;frum 2 GWD/TM | & GWD/TM | 8 GWD/TM | 12 GWD/TM
0 1.169411 | 1.136064 | 1.071936 | 1.009792
0 25 1.170423 | 1.138352 | 1.076916 | 1.017430
50 1.171623 | 1.140883 | 1.082195 | 1.025400
0 1.168215 | 1.134914 | 1.070994 | 1.009147
20 | 25 1.169213 | 1.137170 | 1.075898 | 1.016660
5 50 1.170397 | 1.139665 | 1.081085 | 1.024490
0
40 25 1.168145 | 1.136129 | 1.075299 | 1.016007
50 1.169309 | 1.138584 | 1.080112 | 1.023686
0
60 25
50 1.169163 | 1.138423 | 1.080024 | 1.023704
0 1.145039 | 1.112014 | 1.048485 | 0.986966
0 25 1.146058 | 1.114306 | 1.053457 | 0.994575
50 1.147260 | 1.116837 | 1.058726 | 1.002516
0 1.143938 | 1.110951 | 1.047603 | 0.986365
A 20 25 1.144942 | 1,113213 | 1.052502 | 0.993854
50 1.146129 | 1,115709 | 1.057689 | 1.001669
0
40 25 1.144092 | 1.112384 | 1.051811 | 0.993383
50 1.145260 | 1.114842 | 1.056909 | 1.001039
0
60 25
50 1.145487 | 1,115044 | 1,057178 | 1.001397
0 1.122349 | 1.089626 | 1.026685 | 0.965804
0 25 1.123371 | 1.091918 | 1.031644 | 0.973379
50 1.124575 | 1.094447 | 1.036900 | 0.981286
0 1.121256 | 1.088565 | 1.025801 | 0.965169
20 25 1.122265 | 1.090828 | 1.030691 | 0.972631
y 50 1.123453 | 1.093324 | 1.035867 | 0,980410
0
40 25 1.121537 | 1.090126 | 1.030105 | 0.972241
50 1.122707 | 1.092585 | 1.035196 | 0.979880
0
60 25
50 1.123192 | 1.093043 | 1.035709 | 0.980467

Continued
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{v) Type B Uranium Fuel

105 | Void | void E)
(ppm) Fr?§§1°“ SP%;grum 2 GWD/TM | 4 CWD/TM | 8 GWD/TM | 12 GWD/TM

0 1.176388 | 1.145754 | 1.081233 | 1.015564

0 25 1.176806 | 1.147177 | 1.085019 | 1.021915

50 1.177267 | 1.148784 | 1.089203 | 1.028794

0 1.181307 | 1.149837 | 1.084341 | 1.018157

20 25 1.181682 | 1.151192 | 1.088019 | 1.024370

) 50 1.182104 | 1.152733 | 1.092094 | 1.031104
0

40 25 1.186542 | 1.155127 | 1.090905 | 1.026718

50 1.186921 | 1.156596 | 1.094859 | 1.033291
0
60 25

50 1.192259 | 1.160899 | 1.098074 | 1.03589%

0 1.147009 | 1.117275 | 1.054212 | 0.989826

0 25 1.147470 | 1.118750 | 1.058041 | 0.996192

50 1.147975 | 1.120407 | 1.062265 | 1.003082

0 1.151744 | 1.121211 | 1.057191 | 0.992301

20 25 1,152166 | 1.122621 | 1.060920 | 0.998537

. 50 1.152634 | 1.124216 | 1.065040 | 1.005290
0

40 25 1.157015 | 1.126559 | 1.063831 | 1.000899

50 1.157442 | 1.128085 | 1.067838 | 1.007499
0
60 25

50 1.162977 | 1.132596 | 1.071254 | 1.010295

0 1.119879 | 1.090967 | 1.029262 | 0.966066

0 25 1.120379 | 1.092486 | 1.033124 | 0.972436

50 1.120922 | 1.094185 | 1.037378 | 0.979326

0 1.124343 | 1.094661 | 1.032025 | 0.968356

20 25 1.124805 | 1.096119 | 1.035793 | 0.974604

6 50 1.125313 | 1.097760 | 1.039949 | 0.981364
0

40 25 1.129541 | 1.099976 | 1.038648 | 0.976909

50 1,130010 | 1.101552 | 1.042696 | 0.983526
0
60 25

50 1.135614 | 1.106157 | 1.046210 | 0.986413




Table 11 Void Coefficient with Void Spectrum Effect

(4th Cycle BOC of FUGEN)

Core Condition

Results of Calculation

Power 10 Position of C/R | Void Fraction RCP R Void Coefficient
2) | (ppm) (%) (%) L/H eff (x107° AK/KZV)
42.4 5.0 E: 25.1 RCP-H
15.05 L 0.985538
M: 0.0 RCP—L g.g %
27.12 (1.3)
J: 0.0
AV 12.07 H 0.985477
C: 75.0
41.0 5.8 E: 64.5 RCP-H
. 15.16 L 0.985921
M: 0.0 RCP-L ;-2 %
24.49 2.7)
J: 0.0 H 0.985720
C: 75.1 AV 9.33

* See Table 6 (No void spectrum effect)
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Table 12 Summary of Void Coefficient with Void Spectrum Effect
Core Condition Results of Calculation
Power 103 C/R (D) Void Frac- C/R RCP K Void Coefficient
(%) | (ppm) * | tion (%) (L or H) |(L or H) eff (1072 AK/K/%V)
2.15 E:65.0 RCP-H L 0.987686 -
L
{BOC of| C:75.0 16.11 H 0.987046 6.4 (5.7)%
RCP-L H
42.4 2nd o L 0.988407 -
26.95 {E:68.8%)
Cycle} L 1 0.987686 7.2
AV:10.14 H H 0.987745 7.0
2.50 E:25.6 RCP-H L 0.987318 -
18.76 L
(BOC of| C:46.3 H 0.986915 4.7 (3.8)*
46.6 RCP-L g
3rd 27.44 (27,29 T 0.987607 -
Cycle) AV:8.68 L L 0.987318 3.3
5.00 E:25.1 RCP-H L 0.985538 -
15.05 L
(BOC of | €:75.0 H 0.985477 0.5 (1.3)*
424 . RCP-L a
4th M: O 27.12 (E:26.4%) L 0.985914 -
Cycle) J: 0 AV:12.07 L L 0.985538 3.2
5.80 E:64.5 RCP-H L 0.985921 -
15.16 L
(BOC of} C:75.1 H 0.985720 2.2 (2.7)*%
41.0 RCP-L I
4th M: O 2449 (E:67.1%) L 0.986373 -
Cycle) J: 0 AV:9.33 L L 0.985538 4.9
* () shows the results of old library,
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Fig. 7 Power Distribution (Case: A, Pump: High)
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Fig. 8 Power Distribution (Case: B, Pump: Low)
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9 Power Distribution (Case: B, Pump: High)
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Fig. 10 Power Distribution (Case: C, Pump: Low)
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Fig. 11 Power Distribution (Case: C, Pump: High)
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Fig. 13 Power Distribution (Case: D, Pump: High)
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Fig. 14 Power Distribution (Case: E, Pump: Low)
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g.%80 D.&618 0.000 0.000
0.000 0,000 0.600 0.¢00

Fig. 1> Power Distribution (Case: E, Pump: High)
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Appendix 1 PHLOX Library with Void Spectrum Effect

LTHRARY TYPE = 1(0%)

FUEL. D10 VvOTU CXPOSUKE
TYPE (PPM) (%) (GuD/Th) K—BEFF LeF

Ed

n S1IGH S1GA NU=-5I6k SIGF FLUX

PU-& ? n 2 1.08527  1.100 ) 1.50436E+00 9,.2227306 =05 2.9AU4GE=03 1.39336E-03 5,URY32E~04 H,11127E+01
. ? LLUR3ITHE+OD 9. 7B666E-03 1,26141E-02 4.528089E~03 7.420H29E+01

PU-A ? 1] ] 1.04553  L.0R4 1 |.OR455E400 9, 19106F-035 3. 02211E=03 1.34490E=03 4.09352E-04 8,10931E+0)
? 1,0R274F+00 Q.5B43TE~03 1.19426E=-02 4.36391£-03 7.55525E+401

PU=A 2 n 4 0.973170  1.0506 1 L.584935E+400 9.1420VE=-03 3,UT48bE~03 J,25660E-03 4,53021E-04 B.10640E+0]
2 1.UBD7YE+DO 9.223A5E~-03 1.07389E-02 3.86701€-03 7,.D011HF+0)

pU=-1 ? 1] 12 D.9U907 1.040 1 1.58531FE+00 Y.10333E-03 3,11605E~03 1,18402E~03 4, 25005E6~04 H,L04R/E+R]
2 1.07923E+00 8,95670F-03 9,792163F-03 3.50800€-03 7,493590E+01

Pll-A 2 20 z 1.08663 1,099 1 1.59793E+00 0.51096F-03 2,92907F=03 [.356409E-03 &4, 9H435E=04 B.b4404E+01
2 1.09541E+00 F.00000E~03 1,27774E-02 4. 0F007E-03 7.29q41E401

Pli=n 72 2n 4 1.04718 1,082 1 1.50U15F¢00 B.4N0RIE-D3 2.96079E-05 1.31030E~03 4, 79230E~0y B.H4257E+D]
? 1. U945TE+NO 9.59375E=03 1.209R1F-02 4 ,02184E-03 7.419568F+01

Plt=n 2 20 i H.97344 1,004 1 1, 50857E+00 H,.43314E-03 3,01064E-03 1.22825E-03 4, ,43057E~04 H.64U4TE10]
2 1.uD296E+00 G.23001F~03 |,0NTRIE-02 3.9342/F-03 7.06367E+01

PL-A 2 20 12 0.91063% 1.038 )1 1.59807F+00 UB,39SN7E~03 3.04991E-03 1.15022E-03 4.15022FE-04 B.63914E+N)
7 1.U9MBTE+G0 4, Y¥5780E~03 9,.91000E~03 3.59327E-03 7.85570F+0]

PU=-A i n 2 05923 1,097 1 L. 5MG34E+«00 ¢, 21702F-03 2.976N1E-03 1,393835E~-03 5, U9102E=04 H.10995F+01
2 L.URGNTE+0D 1.01375F-02 1,27260E~02 4,66922E-N3 T.16Y4%E+0]

PU~A 4 ] 4 1.02006  1.0R0 1 L 5M453E 00 %, 1A593E-03 3,02904E~03 1,34530F-03 4 u9919F-04 0,10402E+01
2 1.UB3N3E+00 Q.93343E=-03 1.20499F=-02 4.40247E-03 7,20826E+01

PU=-4 4 a 8 N.39741 1,053 1 1,9H492E+00 9,13689E-03 3,08236E-03 1.25710F-03 4. 24081E-04 b.1052vE+0}
7 1.0R107E+400 9.566558E-03 1.UB363E-NZ 5,921B2E-03 7,.514B3E+0]

PU-A & 0 12 BoAES/H 1,037 ) 1L9BSRYE+N0 9. U9764E-N3 $.1R2355E-03 1.184NSE-03 4, 25I5YE=04 #$.10357E+0]
7 L.U7950E+00 9.29778E-03 ¢.L00HIE-03 3.53967E-03 7.69952E+01

PU-A 4 2N 2 1,06083 1,097 1 1.59792E+00 6,50%12E=-03 2.936456-03 1.36526E-03 0 ,4BY65E-04 8,6427TBE+0]
2 L.U95R3E+00 1. 01359502 1,28699F-02 4.72325E-03 7.05059E+01

PU=-A 4 20 4 1.02166 1,080 | 1.59B13E400 B.4T497E~N3 2.9681%€E-N3 1.31671E-03 4.7935HE~04 U,64]132F+0)
. 2 1,0947%8E+00 9.92961E-03 1.21862€-02 4.45337E-035 7.16H13E+01

PU=-R 4 20 -] 699008 L 051 1 L.5%USSE+ND B,42732E-03 3,01798F=03 1,226860FE=03 4,.43981FE-04 &,03923E+01
2 L.0933JE+00L P.50U22F-03 1.09563E-02 3.96680E-03 7.39705E+01

PlI-A 4 20 12 0.88725 1.036 1 1.59890F+N0 B.3PM927E-03 3.05721E-03 1.150506F=03 4.15141E-04 B,63795F+n}
2 1.0920UF+00 9.208527E~04 9,990P3E-03 3.57954F-03 7.5771UE+0)

PU-~A 6 0 -4 1.03516  1.0%4 1 1.50432E+00 9.21129E-05 3.00353E~03 1.39429E~03 5,.U9267E~04 &,10867E+0)
2 1.UB436E+00 1. 04860E~02 1.28300E-02 4.70962E=~03 6.92941E+0)

PU-A 6 n it 0,B94650 1,07t 1 1.58451F+00 9, 1BU24E-04 3.03717E~03 1.345RIE-03 4.496R2E-04 B.100TLE+0]
2  1.UB331E+00 1,0278BE-02 1.21555E-02 4.44U44E-03 7.04153E40]

PU-A f a 3] 02492 1,050 1 1.5R490E+00 Y.1312¢E-04 3.UBYATE=03 1.25754E-03 4,5423UE=04 B, 10390E+0]
2 1,00E32E+00 5. U0992E-03 1.09525E~02 3.95621E-03 7.25829E+01

PLi~p t L] 12 D.BGAZ4 1,034 1 1.5RS27E+0U Y.u9194F=03 3.13100E~-03 ).i8527E-03 4,25308E-04 H.1023LE+0L
? L U79T6E+0 . 7.63627E-03 v.96904E~03 3,57130E-03 7.42766E+01

Pli=n [ 2n 2 03602 1,094 1 1,59790E+00 8.49%9206F-03 2,94382F-03 1.36561F-N3 4, YTUP4E~04 H.6A154E+0]
7 1.U96Z4E+DY L U4693E-02 1.29622F-02 4,756376-03 &6,B23H4E+01

PU-A & 2n 4 f.99796  1.077 1 1.59811E+N0 B.46Y15E~03 2,97550E-03 1,31707E-03 4.79483F~04 B.64007E+DE
2 1.U9539E+N0 1.02605E-02 1.22735E-02 4.4R465E~03 6.93477F+01

pli=h [} 2n 2] 0,92630  1.,04% 1 1.,57053E+00 8.42151E~03 35,U2529E~N3 1,.22094E=03 4.44303E-04 B,63UD0E+0]
2 1 19377€+00) Y.UBTSIE=-03 1.1037VE-02 3,99522E-03 7.15018E+0)

PU-A f 2n 12 N HHSH5  1.033 1 E.5%694F+00 G 3R347FE-N3 3.06050E-03 1.1568YE~03 4.15250E-04 B.63672E+0)
2 L0924 tE+ND Y.oDG02E~03 1.00037E-02 3.060559E-03 7.31932F+01

u =h 2 n 2 L.10AZG 1,130 1 LF.5BITUE+00 9,.542A86E-035 2.60495E-03 1.41359E=03 5.91401E=04 8,13[48E+0}
2 1. U7775E+00 Y.79737E-03 1.11966E-D2 4.585056~03 H,5543¢E+0]

U -h 2 0 “ 1.07520 E 109 1 L.SPRARTE«DY 9, 46Y2UF =03 2.7P190E=-03 1,35985E-03 S5,178756-04 #H,12026F+0}
2 1.07796E+00 8,06850E-03 1, 10249602 4. 535R0E-03 0.01457F+01L

u -h ¢ n 1] 1.0u762  L.056 1 B.SAL24E+00 9, 352308F-03 2 u44R0E-03 1.26224E-03 4,75204€-04 O,.122R1F +0)
7 1077550 +00 8,01420F=03 1.U4173E-02 4,28593E~03 U,3600u4F+0)

[Tt 2 n 12 G.94128 0,990 1 ) ,5H583F+00 9,27162F=03 2.92999E-03 1,177950F-03 4.59163F-04 B.1109)E+0]
: 7 FLU70T5F 00 B.L7538E-03 9.6A07T5F-03 3.97755E-03 8.414508E+01
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FUEL
TYPF

=
1
=

(=S~ N =4

SP=R
SP-A

sP-R

ulo
(Pre)

?

2

LTWRARY

VOID EXPOSUKE
) Guh/ty K—EFF

20
20
20
20

20
20
2n

20

29
20
2

2n

20

20

IYNF =

2

1 (0%)

1.11247
1.06009
1,01134
0,94434
1.07602
1.04687
0.%H1UG
n,3162A8
1.0875]
1.05154
0,062
0.91917
1.0497%
1.02048
01.956462
n.H%32A8
1,015%09
F.02%19
0.95993
f1.89593
1.a9975
1.07128
1.nu560
B.93611
1. 10824
1.078049%
1.01223

n,.94202

LPF
1.131
1.1
1,u57
#,991
l.127
1.106
1.053
o.v8/
l.128
l1.1648
1.054
0,988
1.123
1.103
1.050

0.984

I.I?u-

1.10%
1.0%1
v.985
l.302
1.309
1.516
1,322
1.301
1.3n¢
F.315

1.3571

HG

]

1.59719/E+0y
1.U9120E+0Y
1.50818F+0u
1.09119E+00
1.59062F+00
. 09u64E+00
1.59932E+00
1. uRY86F+0y
1.5A396E+00
1. u7797E+00
1.589R5E+0U
1.07314E+00
1,5B523E+0¢
1.U7778E+00
1.5H561E+00
1.07699F+0¢
1.5015F+00
L.ugL5u8E+00
L,593106E+0U
1.u%15%F+0u
1,59440F+00
1,07102F+00
1.59933F400
1. 00uPoF+00
1.5839%F+00
1, 07W17E+00
1.58403F+00
1. u783YE+00
1.5A521F 00
1.U7BOUE+DOD
1.58559F+00
1.0b7721E+00
1.59793E+0u
1.09194F+00
1,59015E+00
1.09194E+«D0
1.59859F+00
1.09140E+00
1,599729£+00
1.09062E+00
1.582BHE+00
1.U6643E+00
1.50297E+0U
. 06621FE+00
1.58319E4+00
1.06522E+00
1.5A342E+00
1L U6SHOF 00
1.59537E+00
F_UTTRTEA 00
1.59%4UF+00
1, u7757E+00
1.59571E+00
1, U7653F+00
1.49598E+00
1.07%24E40¢

516K
4, H1654E=03
8. 745008E~03
H.63271E~NS
#.955521E-D4
9.93703F=03
Y.,4h342E=-03
Y.340663E-03
9.26509FE-03
H.B1056F-03
H.73914E=-D3
H.62602E=-03
B,54935E-03
9.53F17E-n3
9.a45759E=-03
9. 340R5E~03
9.26014E=03
Y. B046UF=03
8,73321E-03
B.62094E=-03
U.54350E-03
1.00620F-02
L.uon)32E-02
9.92u36E-03
9, 85130E-04
D.41016E=N3
Y.361TUFE=05
9. 271R5F-03

Y. 20554F~03

51GA

2.60135E-03
B.70440E~03
2.67598E~03
#,85825E-03
2.7933528~-03
B.80473E-03
2.873946-03
B.66434E-03
2.65259E-03
9.13081E6-03
2.72951E-03
9,.20468E-03
2.85236E-03
9.15134€~03
2.93751E-03
%.01196F-03
2.608B5E-03
Y, 1B306E-03
2.6R344E-03
9. LBUZBE-D3
2.HN073E=03
4,12827F-03
2.B813UF-03
8,98759E-03
2,66020F-03
§,46278C-03
2.737nBE-03
Y. 53858E-03
2.459RLE-N3
9.48621E-03
2,945H0E-03
9.34615F-03
2,61634F-03
9.07061E-03
2,69089E-03
9.49939E=03
2.60811E-03
9.44U83E-03
2.088H4E-03
9.30802F=03
2.23075€-0%
B.53766F~03
2.¢R743E-03
B.56906E=03
2.37919E-03
B.47093E-03
2.40621E-03
0.2B463F-03
2.21254F~03
8.54900F-03
2. 26064E-03
8,58021F-03
2.35023E-03
B.47933E-03
2.41500E=03
B,20763E-03

NU~-S1GF

1.38709E-03
1.12914E-02
1.33280E-03
1.116A7E-02
1.23511E-03
1.055176-02
1.152256-03
9, TAGBSE~D3
1.41603€-03
1.12339E-02
1.36028E-03
1.1114HE-02
1.26267E-03
1.05062F=-02
1.17991E-04
9.75302E-03
1.30743E-03
1.136156-02
1,3331ve-03
1,12412E-02
1.23544E-03
1. 06245E-02
1.15257E-03
F.86U23E-03
1.41445F=N3
1.13229€-02
1.3647UE-03
1.12057E-02
1.26308E-03
1.95955E~02
1,1BU31E-03
9.83846F-03
1.58776F-03
[.14306E=02
1.334526-03
1.13131€-02
1.23576E-03
1.U6966E~02
1.152H8E~03
9.93011E-03
V.14945F-03
1.05191E-02
1. 10uR1E-N3
1.03522E-02
1.00n33E-03
9.71693E~03
9.25415E~04
H.92103E~03
1.13386E-03
1.06B88E-02
1.08491E~03
E.U5173E~02
D.92365E-04
9.47071E-03
Q.U603E-04
9,056A4E-03

SIGF

5.3)985E-04
4,04571E-03
5. 082062E-04
4,59500E-03
4.656T0E-04
4,34123E-03
4,29521E-04
4.02779€~03
5.41561E~04
4.62188E-03
5.18033E~0D4
4,.57286E~03
4,75437E-0Dy
4.,32251E-03
4.393126-04
4,U01263E-03
5.32106E-04
4G.hT436E~03
5.,U8401E-04
4.6208HF=03
4,85747E~D
4,37 14E-03
4,29636E-04
4.05675E=-03
5.41725E-04
4,L6584FE~03
5,18193E=04
4.5)026E«03
4.75590E-n4
4.35925E-03
4.39459E-04
400 1 THE~03
5.32225E-04
4.70279E-03
S.UNSIQE~DG
4.65446E-03
4,65902E-04
4.40085E-03
4. 294TE-04
4,08549E-03
4.41405E-04
4,23933E-03
4.19045E=04
4.18647E-03
3.70704E~04
3,76070E-03
3.42064E-04
3.30001E-013
4.359)3E-04
4,30B07E-03
4,13835E-0y
4.,17255E-03
3.73067E=-04
3.42034FE~03
3.37200E-Nn4
5.43195T~03%

FLUX

B,b66S590E+01
B.43313E001
H.662435E+01
8.29345F+01
B.65T09E+0L
8.23130E+0)
B.65363F+0L
B.20451E+0])
H,13015E+01
B.24097E+01
8,12694F+0)
B.11021E+0]
B.12150E+01
H.05104F+0]
B.11/61E+81
B,09942E401
B,06463F+01
B.13554E401
B.6611/7/F+01
Y. 00y91E+0)
#,6095H04E+40)
7.938048E¢0)
H.65239E+01
7.98512F+01
. 1288UF+01
T 95U54E~01
8,12564F¢01
T H2674E+01L
B.12024F+U1
7.76551E401
8.11637E+01
7.8006UF+0]
H.66337E+01
7.86022E+0)
B.65992E+01
T.13013E+01
B8.65940E401
7.06695E+01
U.65F10F+01
7.70852F+01
H.060B7E+01
Y, 21180F+01
HB.UROQLE+D]
$.033710+01
B.0605HBE+DY
$.15213F+01
B.06112F4+0)
4.29012F+0)
8.52004E+01
G U9158F+N1
8,51966F+01
9,01224F+01
4,51875£401
Q,0295F+01L
Y,51901E+01
Y.16921E+01

90T-¥8 T¥V6NL-ONd



___gv J—

FUEL
TYPF

§P=A

SP-A

©EP-A

5P-A
SN
sP-A
SP=

Sir-p

5P=a
SP=h
5P=A
pU-A
pU-R
Pt
P
PL-R
pH-B
pli=n

Pll=R

B1U
(PPRY

K]

LI8RARY TYPE =

vuluy
%)

[

n

2n
20

z2n

20
k4l
20

20

EXPOLIF
LRwh/THY

L(0%>
K—EFF rF
1.06901  1.299
1.00147  1.300
0,97739 L1.314
n,90940 319
1.07/725 1,29
1.048%4  1.500
0.9u341 E.313
0.91%11  1.514
1.m4081 1.29%
1.015409 1.303
0.95150 1.311
0.BH492 1.317
1.04866 1.¢2%06
1.02124 1,304
0,957a64 1,31t
G 89036 1,518
1.1694)  1.164
1.15606 1.1435 -
1.0714%4 1,09y
1.0097%  1.u60
TLEGN22  L.164
l.1244)  1.142
1.07099  L.u94
1.00915%  1.050
1.14504 1,161
1.11200 1.1%19
L.0gRa 1096
0.9uRYT 1.050

NG

S Y e N e R e N R N e A R e N e PN e A e R e i A R R RE R N R R N — A e AL e A g = g =

s}

1.50286E+00
1.U6H42E+DU
1,58295F+0u
L. UAG20E+0U
1.5R314E+00
L.vab2tf+0u
F.9A340E+N0
L. u63BGE+0U
1.595345F+0u
L.U7401E+00
l.b295406F +00
1.07772C+0y
F.5%57UF +0L
1.07066E +QU
1.59594E+00
1 U7530E +00
1,9A285E+00
1.0663HF+N0
1.58294FE+0u
1.066018E100
1,58316F ¢y
1.06519E+Ny
1.5R338F+00
1,0635083E+00
1.59%33FE+0u
1.u7615C+00
1.59504E+00
1,07785F+00
1,9956HF +00
1.076RZ2E+nU
1,59592€+060
1.07552E+00
1.58439F <00
1.093P4E+00
1.5R459E+(0
1.09222E+00
1.58500F+00
L,UuGVIUE+On
1. BNSGuF 400
1.UA797FE4 0
F.5%4ok+0u
. 102R6F +00
1.5% A E+OD
1L, IN206F+ 0y
1.59910E00
1,10038E+00
1.59Y56F 400
1.09669E«0U
1.5043 7600
1. U93060E+ND
1.58457E+m0
1.U925HErO0
1.504T4E + by
1,09045%E+00
1.50539E+400
1.0AB3NE+ Y

SIGR
1.005%70F~02
1. 00073E~02
Y.y1456F=03
9 BL581FE~03
Y,.40422F-03
Y,35581E-035
Y, 2A504E~D3
9.1 996UE-03
L. 4051 1E~02
1. 00U1ISE-02
Y. 9NBTUF-03
Y.u397ur-03
Y, A9435F~03
$.34990E-03
YL20UNPE=N3
Y. 193R4E=-03
. 93446F=-03
H.91646F=03
B UAHYLF=N3
B BTOEGEF-0F
L. 23uRTF-03
n,27116F-03
8. 193R1E~-D3
5.17514F-03
B.Y2HARLE=03
B, Y10R4E-N3
B.UH33UE=D3

H,B65N5FE-03

SIGA

2.26609E-03
U.u6967E-03
2.29475F=03
B,90257E-03
2.3RG4TE-D3
U, H0411E-D3
2.453467=03
B.610627E-03
2.21906E-03
H.H6B25E-04
2.26796E~03
B.HOGISE=03
2.35THIE=-D3
Y.d0044E~-03
¢.42225E-03
U,00769E-05
2.25330F-03
9.20175E=03
2.30205E-03
9. 23343M-03
2.393A9E=03
9.13633C-03
2.06U65E-03
U.94454E=-03
2.22720E-03
9,18335F=~03
2.27525F-03
9.21784F =03
2.364T7T1E-03
9.11874F-03
2.429495E-03
d,92408E-03
3.31809E-n3
L.13490F~nN2
3.53759E-03
. L1238E-02
3.3677PF=-03
1.u67TUE~-D2
3.50790F-03
1075108 -02
3,24974E-D3
1,.13%06E-02
5.26762F-03
1.11644E-02
3.29985E6-03
1.07E39E=02
3.31282E-01
1.02847F=072
3.32564F=-03
L.17161E-0Z
3.34510E«D3
1.148%1E-02
3.37524F =035
1. 10367E-02
3,39541FE~03
L. oh06BE~D2

NU~-51GF

1.14956E-03
1.06020E-02
L. EnuAuF-03
l,04561E-02
l.00B4LE-n3
9.79982E-03
$.25991FE-04
8, U92T75E-03
J.13392E-04
1 07563E-n2
1.uB49¥E-03
l.05848E=-02
4,92427E-04q
2.9305i6E-03
Y,034966F-04
9.12048E-03
1, 14960VE-03
1,060H6F~02
1,i0u95E-03
1.05202F-02
1. 00446E-03
9.802816-03
9,25549F-04
F.07504E~03
L. 13399F-03
1.0A214F=-02
l.uns04E-03
1.06%3%E-02
G.929BUF-04
. 00054E-02
F.09524E~04
9.1R4D1E-03
1,766048E-03
1.%9%44E~02
E.70414E=-03
1.52185%E-02
1.5R316E~05
1.39092F-02
1,4R07LE-03
1,262081T-02
1.73492E-04
1.61955E-02
1.07302E-03
L.54733E=-02
1.55622E6-03%
1.40090€=-02
1.464985E-03
1.27962€=-02
1.76660E~03
1.61321€-02
1.70475E-03
1.54118E-02
1.9AU72E~D3
leun3)1F=-02
l.4R129E=03
1.27T40/E-02

S1GF

4.49194%0E-Dg
4,27247E~D3
4. 194THE-DY
4.13930E~03
5. 78135E-04
3,79164E=03
3.92894E-04
3.408306E-03
4,35934E=00
4.3349%FE~03
4.13860E=-04
4,198926-03
3.73092E=Da
3,U4599E-03
5.37232E-04
3.455T1E-03
G.41471E-04
4,30710E~03
4.17510E-04
4,17234E-03
3.78763E~04
3.423316-03
3.42920E=04
3.43726E-03
4,35964k~04
4.36107E=03
4.03080E-04
N 225T1E~03
5.13117E-04
3.87152E-03
3.37250E-04
3.474935E=03
0. 35765E=04
S.13972E-03
6,12630E=04
.07 l46f«n3
5.09260E-04
4,97337E-03
9. 29169C04
h.A9Y63E-03%
b 2475YE=04
S.813528E-03
6. 01623E-04
5.54U50E-03
9. 5HZ24E-04
5., U3902F-03
5.18260F=04
4. 56U15E=~N3
0.359T0E~D4
5,.7ALS5E~-03
b.12833F~04
5,52470E~03
5.6%050E~04
5.01650E-03
5.29361E-04
4.53919E~03

FLUX

B,05976E+0)
B,860729E+01
8.059084E+401
B,79117E+01
B.05951E+01
B.B0551E+D1
8.06005E+01
H,93263F+01}
B.51B93E+N]
B.76322F+01
B.HEIUSEF+0L
B.oRTOLIE+D]
B.51765C+01
8,49925E+01
B.S51792E+011
B, H2778F+01
H.USEHIF+0L
8.540611E101
B.05071F +01
B.47540F+0)
Y. USu53E+0]
B.4B469FE+0]
H,U5906E+01
H.ON2490F 0]
dab1778E+01
B.ah121F+0]
.21 742E+01
B,3R658F #N1
B.51650E+01
U.39439F+01
B.51684F 401
He%1300E+G]
H.UBT7Y5/F+01
6.19629F+01
U U7B54E+01
6,30639E+NL
Y U76B2F+01
B.,9huTeE+D])
H,07559E+01
0.79697E+01
U.602B1E+O}
6,061 72F +01L
8.60265E+0t
6. 16924E+01
H,60266F+0)
6. 40342E+0)
B,60319F+01
6,05177E+01]
Y. U7H2R2FE+01
G, U00uN4E+DN]
H.U7721E+0)
6.103A4F+D)
H.07547E+01
6.32939F+01
B U742bE+0]
[ILYL YRR
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— ¥ —

FULL
1YBF
PU-R
Py-e
pU-R
pU~R

PlI-R
PU-R
pU-B
PU-N
pU-A
pU-n
PU-H
PU-A
U -A
y -
u -h
T
g -A
U =M
u-r
u-n
U -n
u -8
u -n
u -
u -
u -n
U -f
u -n

Hio
{PPH)

4

"4

i

VUIO EXPNSHRE

(%)
20
2n
20

20

20
20
2n

20

20
20
20

20

20
20
20

n

LTHRARY [YPE =

(Gwh/TH)
2
4
8

12

1(0%)
K—EFF ¥r
t. 10394 1,161
1.11095 1.139
1.04760 1.095
0,98636 1,055
1.12735  1.158
1.08963  1.136
1.02669 1,093
D.96580 1.u53
1.12126 1.t5v
1.08R%6 1,130
1.02%80  L.093
0.96517 1.052
1.17639  1.15¢
1.14575 1,134
1.068123 1,002
1.015%0  1.u3?
Polaldl  1.152
1.14984 1,135
1.08434 1,095
1.01R14 1,U37
EL14701  1.Lb46
1.11728  1.130
1.05421 1. 0ty
n,989183 1,u33
1151748 1,149
1.12121  1.t32
1.05719  1.09y
N.9y23n 1. 430

=
]

MR e N e N R e A N e T e R e RE e RJ e A = Nt R e R D b R e N et M) e B s B W) e A R e R e B 1 B e R

n

1.594844E+00
tL1033LE+00
1.598A5E+QU
T.AD250E+00
L.59909F +00
1.100083E+00
1.59954E+00
1, 09913E+00
1.50435F ¢ 00
1.U9390E+0U
1.58455F +00
L 0S292E+00
1, 28496E+00
L.uS0TRE+DD
1.58537F +00
1. 0BB63E +08
1.5Udq2E+00
L IN3TSE +h0
1.59b63Eva0
1.102G4F+00
1,590 7E+00
1.10124E+00
1.59952E+00
1.00956E400
1.58469E+00
1.08142E+00
1.%589R6F+00
1.0B165F +ap
1.5B523F+nu
i.00107£+00
1L.ORGH1E+QU
L.uBUnZF +0o
1.59791F +u
[.UR440F +0U
1.5%U12E400
1. u9433E+00
1.59856F+00
1. UQ3H4FE +0y
1.59974F+00
L.uR265E+400
1, 58467E+00
1, UR1R5F+0v
1.hR485E+n0
1.UMIHYE +00
L.BAS2LE+NO
1. URL3IF+00
1.5A559F +0U
1. uAD27E+D0
1.,59790E+nY
L.UB485E 400
L.S9mluF+n0
1. Vo4 T2E+DU
1.59855E+ 00
1. s 04E 00
1.59%240 00
1. U93NSF +ith

S16at
B,23314F=03
B.21543E-03
U.1BENYE-03
B.16943E-03
B YZ3I22E-03
B Y0524E=N3
n;u???lF-ﬂj
Y. U5044F~035
H.22740E-D3
W, 20972E=-03
H.1A249E-03
b, H372E-03
Y. HJBBTE~DS
9.419510=-03
9.31/24E-03
9.26392E-03
H.75526F=03
B.09751F-03
B.99U1uF-N3
U.S2HR2E=N3
Y.4T303E-03
P.413T0E=N3
7.31147E-N3
Q.236518F-03
B, 74Y32E-N3
H, 6915 /F =03
W.59339E-03

H.,52294F-03

SIGA

3.25711E-03
1, 17400E=-02
3.27493E-03
1.15126E-02
3.50215E=-03
1, L0576E-02
5,32010E~03
1. 06243E=-02
3,33314E-03
1.20810E~02
3.35262E-03
1.18506E-02
3.30275E-03
1.13933E-02
3.40287E-03
1.09593F~02
3.26441F-03
1.208R4E=02
3.2H223E~03
1. 1AST6E~02
3.30942E~03
1.43984E=02
3.32736FE-03
1,U9u10E=~02
2.12TH2E-D3
Y.3BP241E=D3
2 IHBN3E-03
Y.42500E=-03
209444 F=03
V.MD95F-03
2.9TUITE-03
G.16261F=03
2.00296F-03
9,38052E-03
2.74310E-~D3
9,42556E-~03
2.84509E~03
Y. 34HEIE-03
2,91498F-03
Y.L6241E-03
2.73545E~03
9,72294E~-03
2.,790a4E-03
9.76724E-03
2.90200UF-n3
9. 6HUQUE-DS3
2.9T190E-Nn3
9.50436E-03
2.671406E~D3
V. 70548E-03
2.750567-03
2.75254F-03
2.05090F=03
Y,07544E=04
2.,92235E6-03
YLoGNYGRE-NS

NI-51GF

1.735536€-03
1.63090E-02
1.673456-03
1.550624E-02
1.55735E=03
L 41%04E-02
1.45027€-03
1.2RUR7E~02
L.761226-03
1.62702E=02
1,70531€-03
1.55432E~02
1,5092 7E-03
1.41521E=-02
1.48181E~035
1.2R526E-02
1.73%78E=03
1.64222F-D2
1.6738uF-03
l.%6200E=-02
1.55776F-03
1.42902€-02
1.45067E-03
l.2900aF=-02
1.59524E~03
1,2656HE~02
1.53333E-03
1.246854E-02
1.41899E=03
lalnubof-0z
1.31790E=03
1.10E52F-02
1.56854E-03
1,2821¢E-02
1,50611E-03
1.26487E-02
1.39114E-03
1.20030E-02
1.29u00E=0D3
1.1}59UE-N2
1.59575E-403
1.27574F-02
1.53379E-n3%
1.25072E~02
1.41944E=03
1., 19466F=-07
1.31834E=03
. 11102E=-02
1.568%0F~03%
. 2R%HHE~N2
1.5006472FE-03
1.2729uF=-02
1.39148E-03
l.20d030F-02
1.29034E=03
1. 12360BE-02

5IGF

62491 2E~04
5.85334E-N3
6,01776E-04
5.58711E-03
5.58374E-04
S5.07450E-03
5.10406E-04
4, 59275E-03
6.36168E-04
5,83748E-032
6.13U31E-04
5.57124E=03
5.69652E-04
5.0592HE-N3
5,29547E-0q
4.57669E-03
G, 25004E«04
5.BF340E-03
G.0LY26E -0y
5.62532E-03
5.50521E-04
5.10969E-03
S,.18540E~04
4,42907F=03
G.l&616UE~Dn
5.20727F~03%
5.H9542E-D4
5.13674E-03
5,40459E-04
4 H7395E-03
4,97070E-04
H.53192F~03
b U6636E-09
5.27479F=03
5.7904FE-0u
5.20392E-03
5.30547E~-04
. 93)28E-03
4.87161F-04
4.,59106E~03
0.00340E-04
5.24H64F~03
L. U9TIVE-I4
5.17062C~03
S.40629E-04
4.91509E=03
4,97234E-04
4.57119E=03
b DHTOHE=DG
S.3Nuh2E-n3
b r9vBH2E~04
5.¢23731E-03
5. 30GTZE-O4
hoRTIIYE=03
G UTRBRE~Oy
4L,u?3NBF-03%

FLUX

B.50154£+0}
S.HTU3YE+N]
W,60138E+01i
5.968024E+01
B.60139F+01
6.20204E+01
B.60193E+01
G 436H0UE 01
B.U7T691E+01
S.H1651F+01
H,U7587E+0]
5,71537E+01
B.074130+01
S.12920F+01]
B,.U7295F+0t
6.35432F+01
H.60U2YE+0])
5.70475F+01
H.60012E+01
S5.U0375E¢n1
B,00014F+01
b 0VuluF+nl
H.60060E+01
b.236730+01
B.11791L+01
1962H0E+0]
B,11605E+0]
7.67619F+N)
B.11263F+01
T.45269E+0)
#.1junsE+n}
T.H206E40)
HeondTUF +0]
f,U3509E+0]
H.046R4E+0)
F.74031F+01
H.043596E40)
1.71909E4D0]
H.04214E+0]
7.807Z26F+01
8.11661F+01
7.68230F+01
8.114766+0)
7.59876F +01
B.11134F+0}
T.57334F+0)
H.10BTUE+D)
1,6552¢2E+01
B,647250E+01
1.57234E+0)
Y, 64562F+0}
7.4H475E+01
Y.642T70E+1H]
T.a5604F 401
B, 64090F +0]
T.95023E+01
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__.gf _—

LIBRARY TYPE = 1¢C0%)

FUEL W10  VOID EXPOSURE
TYBE (PPRY  (8) (GuD/Tn) K—ERF  LPF

=
n

u - 6 0 2 1.11988  1.143 1
u -h & 1] L] 1.n9097  1.127 ?
u -R ] 0 i 1.02926 1,605 ?
u -n & ] 12 0.06607 1.034 f
u -A t 20 2 V.1242%48  1.140 i
U =R [ 2n 4 1.09406 12129 ?
u ~f t 20 3] 1.032u3 1.087 f
U -f & 20 12 0.96H36 1.03%) E

n

1.508466F+00
L.onosk+ne
1.584B3E+00
1. 08213E+00
1.58519E+00
1, UB155F+00
1,58550E+00
L. UBUSIE+OQ
1.bOTRBF + 08
1. uR523E +a0
1. 59H09F +00
L.u9510E+a0
L HFUSIE4OU
1.u9442F +00
1.59423F+0U
L 93450 +00

SIGR
P.G6T20F-03
9.407B9E~03
Y.30571E=~03
9.23247E-03
8,.7%330E~03
H.6R5ABE-N3
B.5R743E-03

8,51712E-0t3

S16n

2.743006E-03
L. 0060%9E-02
2.804D2E-03
1,01068E-02
2.90954E-03
1.0n2R%E-02
2,98543E-03
9.H4233F-03
2.,69095E-05
1.u0265E-02
2,75803E-03
1.0D75¢E~D2
2.H5430F~03
9.,90992E-03
2,92970E-03
2.81356BE~03

NU-S1GF

1.59620E=03%
1.285B1E=D2
1.53424F D3
1,268A%E-02
1.419A8E-N3
1,20461E-02
1.31877F-03
1,12045F-02
1.56920E-03
1,29776E~02
1.50682E-03
1,.28094F-02
1.39182F=-03
1,21624E-02
1.29U6UE~03
1,13136F=-02

SIGF

6.16519E-04
S.29u068-03
5. 19893E-04
5,22047€-03
5.40796E-04
4.95602E-03
4.9739LE~D4
4,60976E-03
b UGGDLE-D4
5.33924E-03
5,U01D7E-04
5.27005E-03
Y 3079%E~04
5.UN387E-03
4.87408E-04
4. 6546TE~03

FLU»

8,11533E+0)
7.42261E401
8.11348E+0]
7.34178E+0)
8,E1006E+01
7.51497E+401
8.L0740BE+0)
7.390B1E+0)L
H,640625E+01
T.32693E+0]
B.60430E40L
7.24234E+01
B.bajabE+O ]
7.21199E+90)
H.b3966E+0)
7.2R529E+01}
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__.gﬁ.__

FUEL 414
1YPE (PPH)
PU-A 7
P=i 2
PU-n ?
PU-1 ?
PU-a 2
PlI-A ?
Mi=a 7
PU=-A ?
PU-n 7
PU=n ?
pu-p P
PU=-A ?
pU=A &
PU=A 4
pPU=A 4
Pl=A &
CplleA &
B 4
PU=-N ]
pu=A &4
pu-p &
Pl=A 4
PU-A &
PU=-n &
PlI=-h &
pu-A A
PU=~A [
pL-n 1A

4 0.957212  1.050

1% f k43 L.bnd

LIBRARY 1YPE =2 2 ( 285% )
vull EXPOSUKE '

() ewnsie) K=EFF LeF uG
] 2 108719 t.Ln2 1
n 4 1.,049359 1.un? f
0 & 0.97905 1.062 3
n 12 0.91A90 L. 048 f
2n Z 1.068881 1,101 i
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2 1.10993E+00 9,97526E-03 1,130635E-02 4.11114E~03 6,95535E401
MU-A b 40 12 BLB7647 1,038 1 1.61654E+00 7.67BO5E-03 2. 9Bu09F-03 1,13769E-03 4,.0R4)16E-04 9,25123E+01
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‘2 1.UTTA4F DD 8. U6985E-03 1, 05406E-02 4.33063E-03 B.305610+0]
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9.33781F~03
9.256%35F-N3
U.BN32HF-A3
B.73119F~-n3
B.6TUl2E~D3
B.5A0N59F-03
8. 0776VE-03
B.UNBY4FE-03
F.on100E=-03
7.B2810F=03
1.UNb2UE~12
l.unliBE-n2
9. 91HS4E=-03
9. U4 HE=-N3
Y.40939E-03
Y.36044=-03
Y.2TU12F=03
9. 20349 =03
H.75906F-03%
U, 7OURGr-n3
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2.55729F-03
9.13150E~03
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2.741E9FE~03
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2.81716C-03
Y U7461E-03
2.6 7YLE~03
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9.54317E-03
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9. IN450E-03
2.56465E~03
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B,56149C=-03
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1.36430F=03
1,12730FE-02
1,27004E-D3
1.07210¢-02
1.1A966E-03
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L. 134R0F-03
1.U711LE-N2
l.uA694E-03
L.uSe0qE=-n2
Y. Y6360E~04
Y,953 uE-N3
9. 1502aF =04
9.17421E-n3
1.17834E~-n3
L.u9dl1E~02
1.07010E=-n3
1.072733F-0¢
Q. TOIS3E-0y
1.u1484F-02
B.YBUYIE-D4
V. 34TNZ2E-N3

51GF

2.22707E=04
4, 163TUE-03
G.49506E-04
4. 1266HE~03
4,58120E-04
4,49223E~03
4, 22971E-D4
4,19122€-03
9.92421E=04
4. 6b7285E-03
5.19605E~04y
4.03196E~03
4, TU2AZE~-04
G.atl0ob7e-03
4,.430736-04
N 11892E=-03
5.32922E~04
4. T1727E~03
5.09935E-04
4.60235E=-03
4.600602E-04
4.45307E-03
4, 333T7LE-Ny
4,15714E-03
5.2279UE~0n
W IR4TIE-NS
4.99509E-04
4.74906E-035
4.58204E~0D4
h.51930E~03
4.23053F=D4
B2 GD4E-N3
4,41 75HE=04
4,24639E-035
4.20158E-04
h12061E=03
3,80133E-04
3.10B56E-03
3.44H91E=-0D4
3.42063E-03
4.362665-04
4,.315925E~-03
i, 145%0E=04
4. 1R6R3E-05
3.75498E=l14
3. pansIE~-03
3.39234F~N4
5.47305E-03
4304 60E-04
HaaNH4EE=-N3
LIS e 2
4,27219E=-03
J.olaTul-0g
3.92540E-03
3.35252E -0y
3.939H6E-03

FLUX

9.20097€+01
T.96933E+0]
Y.270b89E+01]
7.,81952E+0]

Y.27120FE+01

7.733406k40)
Y,267N6E¢D)
1. 76164F+0]
U,12878F+01
7.93355E40]
B.12553F+0]
7+ 72009E+01
B.12006F+01
1. 71723E+01
B.L1620F 0}
T.14365E+01L
B, 66320F+01
7.84505E+0)
H.65964E+0)
7.70139F+01
U,65422E+0])
T.01802F+01)
B.650735E401
7.66324E401
9.27971E+01
7.71120E+01
9.27564F 401
7.5666U0E+01
F.2699TE+01
7.4B10HE+DL
9.2666uF+0]
7.50496F +0)]
B U6UAZF+01L
G IU2 LE+DL
H.U6UB3E+0L
9. 10966E+0}
B.u6046E+0]
G.10995F ¢nt
B,0609VE+OL
Y.23069E+01)
B.51995F+0)
Y. 0TTT3E+0)
H.51950F+01)
H.98410F+01L
BL.S5EB53F+01
H.9B/1EF+0]
B.51u79E+0]
910015k +01
9.03455F+0])
Ha9l475E+0)
F.U3L5UF+D)
4. 12%98LE+0L
Y.U3LBGF +0]
. H24TUE +0}]
7.U30hul+0]
U,94905E+0)
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TYPF

SP=p
5PN
SP=n

5P=-h

©5P-A

§P=R
SP=A
SP~A
SP=h
S5P-A
§P=h
SP-p
SP-i
SP=n
pu-1
PU-R
PU~p

PU=1t

S R]
(P

4
A
Ll
4

4

i

4

6

[§]

LTultnRY

IYIF

VOID EXPNSIRE

(=) (a1 K—ERF

2n
20
en
2n
qn
4h
an

4n

Hit
40
40

@n

2 (25% )

1.06969
1.0a3uR
n.985109
0.41537
1.07790
1.05050
0.98745
0.92046
1.00629
1.0bLity?
th.9u3in
N.9264R
1.04151
1.015/2
f.wh521
n fgnnl
1.04935
1.022u3
t.9a129
N.AYAHIA
1.0574%3
1.0350L7
U _6T4h
N.9U155
1.1/4n47
1.13R35
l.nlhﬂﬁ

1.0174%

L PF
1,20
1.3%507
1.316
1.323
1.299
1.307
1,316
1.322
1.9
1.3006
1.314
1.521
1,296
1.40%
b33
1.520
y.29¢
1.505
1.314
1.420
.29
1.30s
1.3512
1.5y
1.1hA%Y
t.14b
L.y

l.un?

un

L S R T U P N e e R I N R I N RV ey )

1]

158286k +00
l.ufoiBE+OU
1.58295FE+00
L ubb3E+0U
{.083170+00
L.uhbhur+o0
L.5H339F 400
L UBK12E+N0
1.59535E+00
1, 07d06E+00
1.59546F +n0
1.u781F+00
L. 5056FE+D0
1.U76H4E+D0
1.59593E+00
L.u?561Frn0
1.00621F+00
1.uGZA0E +ND
1.60624F+04
1.ul2a2E+00
1.60640E+00
l.uti41F400

l.0007UE+DE U

L. ugu?GE+Ol
1,582R4E400
l.UubbadE+0U
1.58293E+00
1.06629F+00
1.58315E+00
L. UAS30F 100
1.58337E+0v
L.usalukR+00
1.59533%+00
1.07819F+0Nu
1.5754GE400
1,07794E+00
1,59567F+04
1.U07698E+0v
1.59591E+00
1.U7575F+00
1.60620F+00
1.69509F+00
1.0M6?7E+0y
1 692700+
LauNbq7E+00
L.ugléseny
L. 6Na6BE+DL
L.uGuS4F +0i
15438 +0U
L.u3sirsan
L.oNG5YT +an
L.ug235F+nD
1.504909} +00
l.uM3nF+iu
1589 3VE N0
1.unn35%0+ne

516K
L.0NS62F-n2
1, 00uA0F =02
Y. V1275603
Y HG342F=05
Y.un546F-03
9.35456F-03
9.20G624F =04
.197647=-03
B TAYRTIF DS
Y. INZ2H0F=03
B.0EST7IE=~NS
LE232E-03
L.UN503E-02
1.00802F=n2
Y, 40uAYE-N3
Y 83 /58E=-N3
9.394152E=-03
Y. 3HBH5E~-0S
Y.250837E~03
9.1 7VE-N3
5.74390F~03%
bLO9uASF-N3
B.6RYFHF =04
H.50640F=-03
Ho9340UE~D3
B.H50r-04
[ MTTELER K

o htHur=n3

S1GA

2.200950~03
B HNZ07E=-04
2.2961BE-03
4,92440F-03
2.3RH41E=03
b.HBaZ7HE~D3
Z.u55708E~03
$.606927E-03
2.22073E~03%
5.8NUBYE-D2
2.26939E-03
B NPRE2E-D3
2.359038~03
B BIH1IE-D3
Z2.42461F-03
B,6616BE-03
2. 1M954E=03
B.91163E-03
2.2313VE-03
B.95376E-03
2.52461E-03
B . H6GH3E-03
2-3RT1GE-03
. AAZS2F~03
2.25422E=-03
9.21434E~03
2.303470-03
F.25560E-03
2.39562E~03
Y.17546F-03
2.46297E-03
J.00016€-03
2.22004E-035
9,19765E-03
2.2760UF~03
9,20038E-03
2.360606E-D3
Y, 15H52E~03
2.431B1E~03
B.979416-03
2.19603E-03
9.21040E-D3
2.20065E-03
9.25853L-03
2.33102E~D3
G,17305%E=-03
2.3%a30F-03
(IR TR A T
3.51871F~n3
1,136723F=02
3.33U75F-03
1. 11505%FE-02
3.356984F=03
1.0730%E-ng
3.3%1DUE-n3
1.03294F=02

NU=5ERF

1.15057E~03
1.06243E=-02
1,10291E-03
1.04793E-02
1.01241E=03
9, URL8TFE-04
Y.31105E-04a
9, 11446F~03
1. 134 90E~05
1,077RGE=-02
1.08701E-03
1, uh2RAE-02
Y. 9642080 ~04
1,00213F~02
Y. 150BTE-D4
9.23079F~03
1.11842E=03
1.09821F-02
1, 07515E-03
1,08273E-02
9.79401E=-04
1.u2021F~02
B,.981461E-04
9.39935E-03
1.,150626=-04
1.07112E~02
1.1020UE=-03
L.05637E-D2
1,01246C=-03
9.96566F-03
9.31162E~04
Y 19204E~043
1.13499E-03
L uB4boE-N2
L. UBTNIE-DS
1.06975F~-02
Y. 96488F~04
L. unYg2E=-02
9. 1514HE-N4
Y.30423F~03
1.1 44 7E~03
1.10320F-n2
L.u7ylvE-n3
1.0B80ZE~NY
Y. TR TE-04
1.0P561F=n2
B.98171C-04
9. 45uNBF-N3
1, 769246-03
1.60259E=02
1. 71e08F-n3
L.53447E~-N02
1.5983YFE=D3
1,4043pF-02
1.,4941/E=D3%
1,2R223F=-02

S1GF

4,41793E-04
4.27963E=-03
4, 20191FE~04
4.15360E-03
3.U0165E-04
3, U1969E-03
3.04921E~04
3.46915E~03
0. 36292604
4,345221E-03
4.14575E-04
4,21334E-03
374522604
3.87442E-03
3.39262E~04
3.49706E-D3
4.30474F~04
4.42464E-03
4,08615E-04
4,79309F=03
3,06849%E=04
3,94562E-03
3,33270E-04
3.55917E-~03
4.4 1H24E=-04
4,31435E=-03
4.20223E-04
4.18472E-03
3.80193E-04
3.u5164E-03
3.4494TE~0G
3.4TU42E-03
4.365104E-~04
4.36919E-D3
4. 14000E-04
G 24020E-03
5.74947F-04
3.900BE~0 3
3.392R6E~by
3.52102E-03
4.35048HE=-04
4,40900E-03
4.uB63VE-04
4,31356E-03

3.6H513E-n4"

3.96592E=-04
3.33208E-04
3,570619C=D3
G.560832F-00
5. 75000kE=03
b.14629E-09
5.49940F-03
5. 12754E=04
L.NIA7?5E=-03
S35 IF=04
4. H6502E=-113

FLUX

U.USY73E+D}
H.HS3HSE+DI
B.0S975E+01
B T6UT)E+D]
B.05Y3YE+R]
B.16591F+81
B.05992E+01
H$.870R1E+0L
B.510884F+0)
B.75030E+0]
U,51835E+0}
H.H64R5F+0]
H.51743F+0)
H,65935F+0}
0.51765E+01
B.77146E+0]
S .UIB3TELNL
H,60731E+01L
Y.03/34E401
4,52027E+01L
$.U3560F+0L
B.51578BF+A]
Y,03550E+01
B.62946E 0]
$.05870E 401
8.5338YE+01
B, 0587UE+OL
B,45421E+0]
Y. U5041E+0]
B, 44 F41E+01
B, U5H94F+01
U 549930 +0]
H.51774E+01
B.44750E+DE
B,5] 7PbF+01
H.3651BE+D1
B.516340+01
B.55671E+01
U,516e457E+01
B.46000E+0]
9.U3719E+01
B,32237E+01
P.u3617F¢01
B.23789E+0])
9.03454F401
3.22950F+01
9,03435E+0])
H,33444E401
B UTva6l+0]
6. 18074F 4N
B.U07835F +0)
4. 29080F+01
Y,07066F+0)
#.51101F401
$.U7555F+01
6, 15070E 0]
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Plt=h ?
PU-I ?
PLI=A ?
CRl- ?
PU=-1 ?
Pl=N ?
PU=-H ?
PL=H &4
pU-p [
PU-H 4
Pi=i4 4
pU=-R 4
PU-R 4
PU=R 4
PU=H 4
PlU=R ]
pU~n 4
PU-R ]
PU=p 4
PU=A [
PU=R [
PlI=R )
PH-R h
PlI-]t a
P A
PU=r h
pl=I )

LTURARY TYFE =

Visiu
(%)

2N
20
20
20
an
LTy
4n

4n

20
24
20
40
4n
o

40

L XPOSIKHE
LUGTTHFA ST}

4

2 (26% )
K—EFF LbF
1.16921  1.145
1.13707  L1.1l4y4
1.07%90 1,103
1.01666 1_065
1.1ofil4 1,163
1.13613  l.lai
1.07508  1.099
1.91601 |11
1,14606 1,162
1.16931 1.141
1.0534A6  L.101
N.94457  L.ukAa
1.146494 1,162
t.110321  l.141
1.05250 1,100
ND.99385 1.0A3
1.14409  L.160
1.112318  1.13%
.05 L,097
n,99%38 1.054
1.12337 1,154
1.091%2 1.134
1.05104 L9
0,938 l.ubl
1.12227 1.160
t.ognn3 t,139
1.63069 ), u%7
0,9726% Ll.ufu

neG

N N et A e e A b A e A R N e B e I P = T e S ek T e N e P e A e AT e AT P b A e %) e N e R e A e %] e A e Y] e

n

1.9%845F «ny
1.10291F+00
1.50866E+00
J.1ln21s6k4+00
1.599097 +iy
) I0USYE+GO
1.59954C400
L uP9ROF 00
1.61511E+00
L. 11543E+00
1.61936E 00
L 1 AGYE+DO
L.61611E+0D
1.11403E+04
1.61662F 00
Lo11305Fs0u
1.5843/F 00
1.U9367F400
1.58457+00
1. U49271E+00
1.571497C+0U
1.49071E 00
1.58530E+00
1.0AUGIE+00
L.5FH4HE+DY
Lol0330E 00
1.59U65E+00
1.102610+0)
1.59%07F «00
1. 10103E«00
1.99952E+00
1. 09944F v 00
L 61510E+00
1.11590E+00
1.61534E+00
1.1155%1E+0
T.elolUE+DY
1.114652F«00
l.G61660E+00
1.01359E+N¢
1.5R435F40¢
1.U24n3F +00
1.98455E+00
1.U9306F+04
F.SHAQGF 400
1.49ln5E+08
L.5NS3uF +00
FoURYOZE ity
F.598421 +00
Lo IR3BUF vy
1.5%0A3F +04
1. 00350%F +0U
1.99906% 40y
1.i0147F+ny
1.59950F +nu
1. 09 E+DY

Sthk

H.238056-03
H.27030F-03
B.19205E-034
4.17239E=03
70n9h2E~03
T.53215F=n4
1.50489F-03
7.4R574E=03
B.2203HF =03
HL.9NYBBE=-N3
B.uBE33E03
B, B61AYE-N3
6.23272E-03
#.21457F-n3
B.1R6349E=03
8. 1664BE=-N3
7.503A5E=03
7.576396-n3
7.49914F-03
7.48000E-03
B.92270E-03
B, 904 2HF -0 3
6.u7573E=03
H.H502d6=03
b.27090E-03
b ADHREE=-13
B.10UGSE=03

H, 16U F-A3

S16A

3.25v44E-~03
L. LlAdGUE~-D2
3,268B06E-03
1.119t5E-n2
3.297H4E=-03
L. 0767Y9E-02
3.31009€-03
L.U3630E=-02
3,16749E~03
1. 149SUE=-N2
5.1R432E-03
1.12820E-02
3, 201953E-03
1, UNLSZE~-D2
3.22017€-03
L GAaSuE-02
3,3202]F-03
L.E17296F~-02
3,34627E-03
1.15161E~02
3,377371E-03
L.l0908C-02

-5,398516-03

L.UaBS2E~D2
3.25770E-03
L 17544E-02
3.27610E~03
1.15398E-02
3.30443E-03
1.,11121F=~02
3.32336C-03
L.UTU34E-02
3.17461€E=-03
L IN2BIE~-DY
5.19143E~03
L.16131E=-02
3.21661FE-03
1.11829E-02
3.23323€=-03
1,07703E-02
2.33377E-03
1.20946E-02
3,35376E-03
L IB?TvE-D2
3.3R4BTE~NS
L. 1haBerF-ue
3.40597E=-03
1.10386E-02
3,265070-03
L.21021F=02
3.28347E-03
VL LIHS I E-02
5.311710E=-03
I, l4534F=-0¢
3. 53062F-n3

"L ENalIfE=-ng2

Ll=S1GH

1.73006E~03
1.622722E=-02
1.674891E~03
1.55401E¢02
1.56714E-03
1.42253E~02
1.496319E=-03
1.29912E~02
L. 70352E~03
L.6SuQuUE=-N2
1.644R3E-D3
1,581 24E-02
1.493327E-03
1. 44810E-02
1,42970E-03
1.352294E-02
1,76982E=-03
1.61640E=-02
1.21065E-03
1.4 787E-02
1.,59895E~03
t.ulehob-02
L.h9471E-03
1.293%8E-02
1.73849E~03
.34 10FE-02
l.o7934E-03
1.56496E-02
1.56757E=03
1,43260E~02
1.46360E-03
b 30851E-02
l./0383E-04
1.65476E-02
l.6a%14E-03
1.584B2F =02
1.53357E-03
F.45003E-02
1.43U000E-03
1.3302vE-02
1, 77038F-03
1,63023E-02
1.71121F=03
1.56106E=-02
1.59950F-03
1.42886E-02
F.49524E=-03
1.30492E-02
1.73892E-03
1. 0h545E-02
1.07977E-038
L.S974%R3E=-0¢
1.5619HF~03
FatbdFub-902
F.abq0iE-03
Y.3LIH4E =02

SLGF

5.25817E-04
5 _H236YE-03
6.U3b19E-08
5.57U73E-03
5.61716E-04
5.08474E-03
5.22849€-04
4,02606E-03
6.13608E=D4
S.Y2669E-03
5.91560E-04
L.67025F=03
S.49739E=-04
5.17760E-03
5.11042E=004
4.712916~03
6,37037€=-04
5.79499E=03
6.14832E-04
5.546BUE~03
5.72953F-04
5.u6224E-03
5.33979E-04
4,60590E-03
6,259 TLE~Gh
5,86380HF-03
6., U3ITTLE=NY
5.00942E-05
5. 01U66F=04
5,12052E~03
5. 22995E-04
4,.65990E-03
6. 13716E=-04
b, Y57RLE-DS
5.41677E=04
5,70027E=03
5.4984TE-04
5.20549E=03
S.11147E~04
4, 13869E-03
6.372306E=-04
5.84000E-03
6, 15030E=04
5.59361E=-03

5.73147E-04-

5,10539E=03
5.346165%E~04
4.04593E~03
Q. 20124E~09
5.90397E~03
G U3IY22F-04
5.04779F-n3
S HPLIAE-0G
S.1500tF~n3
9.231300 =04
402700 -03

FLUX

Y.60263E401
5,05426E40)
d,60234E+01
6.15374F+01
Y,60221F+0)
6, 37008F+01
4,60271E+01
6.59967F+01
9,20476E+01
S, 089116401
9.20519F+01
5.98553E+01
9.20670E+0)
6,1957BE+0]
9,20HBGE+N)
b.419A82F+n1
UL UTHIUEOL
5.99285€+0)
4,07705€+01]
L ONBISE+01
B U7531F+0]
6.29/32E+01L
B.UT7421E+01
4.51770E+0!
B.60136E+01
5.47127E+01
fA.60107F+01
5.96551E+01
B.60U94E+N)
6., 17041FE+01
H.00146E+01
6.30740E+D])
9.20353F+01
5,.72054E+01
$,20390E+01
5,81 196E40]
Y,20255F+01
6.01146F 01
Q.20762F «01
0.225641740)
H.0767T4E+01
5. B0973F 0L
H.U?5TLF+01
S.90122€401
H5,07390F+n]
6. U9BHSF + D)
4,07290E+0]
4.30707F +01)
Ha60UIUE+DL
L,69995F+01
. 599050F+0)
Ho U TUF D)
B 29%69F+0|
S.uB402E40)
b LOU22E4N]
G, IM9T75Fanl
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VOID EXensiimF
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4n
41

i)

21
20
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4l
4

an
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an
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an
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[YPE

2 (25%3

thuhs 1y K—~EFF
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1.12154
1.09013
1.03011
0.97224
F.17681
114718
1. 08502
1,02191
1.18164
1.15119
1. 08AG2
1.02437
T.186%0
1.1513
1.0u091
1.02672
L. 14747
1.11R7S
1.05804
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1.1%217
1.12767
T.00092
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Lrf
1.158
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1.092
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1,135
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1,141
1.134
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lats1508E+0Q0
[.1k046E+00
1,61532E+00
l.11604E+a0
L.616NBE +01
L. AL509E+00
l.61658E+00
1. 1143 1F+00
L.S8n69F+00
1., 0B170E+00
1,5848FE+00
1.URLBUF +00
L.bUS22F+00
1.uB134E+00
F.5A5R1E+DL
L.UA039E+00
L.B0791E+00
1.0%453F+00
1.5%012E+00
1l U4 3E+00
L.59456F +00
L. U93RSE+OL
L.59925E+00
L.U9205E+00
1.0l 5ABE+0Q
F.111NSE+Q0
L.OEONTE+NY
L. ILU73E 0y
P.otod 7l +00
I.10Y99E+DU
1.61695E+00
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1.0H194E+QU
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1. 0RZO5F+00
P.58521E+00
1.00154F +00
1.58559€E+00
1. 0R045E+N0
1.59790E+N0
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1.59810E+00
1.09484F 010
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1.0942%5F+0U
1.59925E+DU
1.U9535FE+00
1.615N6E 0y
L.E1I57F+0U0
1,0146065F+400
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L.b1690F 0y
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H.9957HE-N3
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9.30783E=-03
9. 2336BE-03
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7.964ALE~N3
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3,18172F-n3
1.21593E-0¢
3.19652E-03
1.19415-02
3,2236HE=-D3
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3.29U29E~-03
1.10920E=-02
2. {PY56E-03
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2.79173€=-03
Y¥,45091F=03
2.09051E-04
G 30745E=03
2.975206E-03%
Y 23274E=03
2.6RL69E=-03
9.39424E-03
2.74599FE=03
9,45604€=-03
2. 44 T55F~03
9.40030E~03
2.9LYNUE-N3
9.23350F-03
¢.03220E-03
Y,43562F-03
Z2.69030E~03
Y.49612E-03
2.78559E-03
v.44110E-03
2.45255F~n3
Y.27260E-03
2.737119E-03
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2.79433E-03
Y. I97535F-N3
2.90607E=-D3
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9. 57531E-03
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2.685496F-03
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2.92725E-03
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Y.HNLTIE-D3
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1,33757€-02
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1.537536-03
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5.40995E-04
5.16026E=-0D3
5.432%06-09
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§,914904E~N3
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Y. 0HB2UF=D3
2 OnH9EF~N3
1.00505E~02
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pU-6 7 n 2 108937 1,104 1 1 5Ra¥SE+NU 9, 2P202E=-03 2, 9HNGSE~03 1, 30924E-03 5,10922E-04 B,11139E+n1
?2  1LUBAYYF Ny 9 B3LBYE-05 1,27203E-02 4,66416FE-03 7,396417E401
pl=h ? a 4 109300 F,u%2 1 |,0R454F N0 9, LAYTHE=03 3,02350E-03 1.355%5496E-03 4,92953E~04 B,10956E+01
? 1.0831%F+00 G OHBILE-03 1.21424F~02 4,43110E=03 7,48934£4+01
pu-a 2 n u 0,98687 1,071 1 1,.9B491E+00 9,13u03F-03 3.97B42E~03 1.27393E~03 4,S59HOUF-06 B, 1070LE+01
2 L.uBlSeEean Y.36T25E~03 . 10B17E-02 4,00454E=03 7,08066E+01
PU=A ? [ 12 N,9293H 1,u%9 1 ) oB520F+0y 9, 096288 =03 312177605 1,20605F-034 4,32542F=04 B,10555F+N01
7 1.uBUL7F+nu 9 L383HF-03 1.02265E-02 3,65426E~03 7,H3231E+401
pli-p 2 20 z 1.090%6  L.L04 ) | 50702F400 B,51040E-03 2.92973E-03 1,.370BUE-03 5,U0834E~04 8,64392E401
2 1. LYS58E+0Y Y. U4563E-03 1. 2RU44E=-02 4.7255BE~03 7,26u69E+01
PU=-A 2 2n q 1.05515  1.090 b 1,.50U13E+00 1.a79260=n3 2,96208F=03 1.320695F-03 4, 082644E~04 8,64239E+01
2 l.u94B9E+N0 G.oMIS4F=03 l.H?V?QE—ﬂg 4,40%53E-13 7.3%420E+01
EETEY 20 3 098126  1.069 1 1 59H53F+00 H,4APY22F~N3 3,01463E-03 1,24550E~0% 4.4%B49F=04 0, 64028E+01
7 L.U9352E¢00 $.37521F-03 1.12240E-N2 4.U56H7L-03 7,543P6E+01
pll-n P 20 12 093060 1.U56 1 1.59893F+00 U, SBHOUE-03 3,05611E-03 [.17792E«03 4.225BUE-04 8,63490F+01
7 1.09243F+00 Y.LALBIE-03 1.03530F-02 3, 70404F=-03 7,69062F ¢0]
pU-a 7 4n z 1.04268  1.100 1 1,0154HE+00 7,00333L-n3 2,856016~05 1,30031F=03 o 9000bF=04 9.257/72E+0]1
2 1.11096F+00 9. 90U26F~03 1,31095E-02 4. YU997E-03 7. 09017F+01
[TV ] ah 4 1.0565% 1087 1 L. 61%49E+400 7, 773R6E~03 2,4RH66E=03 1. 29645E=03 4, 72013E-04 Y.25634E+0]
7 F.1TU49F+nU 9, 73265E-03 1.25140E-02 4.56953E-03 7.18204F+0]
Pl-h 7 40 4 4.98955  E.066 1 F.0M0L12E+00 7,/2029F=03 2.93763E-05 1.21530F=03 4,39113E-04 9,254537+N1
2 1.10900F+00 P.42187E-03 1.14103F-02 4.12846E-03 [,356827F+01
pll-g -7 4t 12 0.93167  F.054 1 1,.61653F+0U0 /,0RUI0E=03 2.97695F-03 1.14798E=-03 4. 11087E-04 9,25305E+01
7 L.1NY3Z2FE+nD F.103H3E~03 1.05296E-02 3,74920F-03 7.51757E+0}
pU-A 2 an 2 L.09454 L9 1 |.62062E+00 7.10356FE=03 2.76803E-03 1,30687E-04 4, 7HI1UE-04 9,976RBE+0L
7 1.13194E+q0 1.001396=02 1.34234F-02 4 ,92786E-03 6.87620E+01
pU=-a 7 of 4 T.05R51  §,08) 1 1.029B82E+00 7.076P0E-03 2.79624F-05 1.26309€~03 4,60)50E-04 ¥,97557E+01
2 1. 013184E+00 : 9,.843650-03 1,20 40F-02 4,6B157E-03 6,.96543E+01
PL=A 2 of & 0,59124 1,059 1 1.63014E+00 7,03210F-D5 2.841476~03 |,1N227E-03 4,27384E-04 v,97384F+0)
2 1.131A4E+00 Q.5203BE-03 1,16Y04E-02 4, 22895F-03 7,14747F+01L
pu-A 7 1] 12 N.93307 1.046 1 1.63053F+00 6.99047€-03 2. 87HZUE-P3 1.11544F=03 4,u0456E-04 9,97212E+0]
2 1.b3146E+00 F.28194E-03 1.U7761E-02 3.8591UE~03 7.29409F+01
pU-A 4 n 2 F.06334 1,001 1 L 5H433E+400 9.21631F =03 2.99650E-03 1,39972F-03 5.1 1092F-04 8.11006E+01
2 1.URa29F+00 1.,0168326-02 1, 28331E-02 4,704708E-03 7.137430+01
puU-n 4 o 4 1.02806 1 089 1 1,58452E+00 Y, 1H405E-03 5,03103E-03 1.355926-03 4,93120E-04 8.10829E+0)
2 1.UH344F+ND 1.UDIB4E=02 1.22514E-02 4,47024E-03 7.22615E+0)
FU-A 4 n 1) 0.96243 1,064 1 1,5%B4R9F40¢ Y,132316-03 3, uB592E-03 1,27438E~03 4,6005)E-04 U,10572E 0]
- 2 1.uBl1TYE+DL 9. 11350F=~03 1,11820E=-02 4,04033E-03 7,.40513F+01
PU~A & n 12 N.90S%4 L0561 1. 5APHE400 Y.09U6UF=NS 3,12927E-03 ).20648E~03 4,32697E=04 8,10625E+01
¢ L. UAMGHE+D 2.48195E=03 1,03173E-02 3.6P117E-03 7.54765E+01
PU=A & 2n 2 106407 1,100 & 1.59791€¢0U 4. 50456F=D3 2.937V1E-03 1.37116F~D3 5.009635E=-04 B,642676+01
. ?  1.09600F480 T 1.01H2UE-02 1.29777E-02 4./5903E-03 7.01862E+01
PU-n & Zn q 1.02%0  bouid 1 L5901 1E400 H.47345E=03 2, 969H46=03 ), 32731E-05 4. H2972E-04 B.o4ilaF+n]
. 7 1.09%31F+00 L L u01S2E=02 1, 23BAYE-02 4 S2154E=03 7. 10647F+01
PU=A A 20 # 0.%0375 1,06/ 1 L, 5YBSZE400 B.aZ300E=03 3,02107E-03 |,24593F-03 4.99973F D4 4.639050+01
2 1.u9304E 00 Y. 706620-03 1.13U64F-02 4,0H619E~03 7, 203R4F+0]
PU=A 4 2n 12 0.90710 1,055 ) 1 59891600 15 3H3IHE=N3 3.06341E-03 L, 17425F~03 4,22707E=04 H,63766F+0]
2 1 ugPRar 0y Y. 471030-03 1, 04301E-02 3,73224E=03 7,42541F+0]
BU-A 4 an ¢ 106647 1.0 1 (. 61560F vy 7. 79743F-N4 2 6h%23E~03 1.34058F-03 4. 90101F-04 9,25640F+01
) 2 1 1115uF a0y 1 UP2136=02 1.310206F~-02 4, 03590F~03 0. H464RUF+0]
pU-A 4 40 4 103010 LouRb 1 1 6 567 +Na F 76 /9uF =03 2,d9586F =03 1,29071E~N3 4. 72106E=-04 Y, 25510 +0]
? 1.11103F+nu L.un522E-02 1.25842F-02 4.,594047F~03 6,95107E+0]
Plt=-a 4 40 i D.96509  1.uA4 1 A 0l61IF+00 7,720646«03 2,94474F=D3 1,21556E-03 4.39204E-00 Y,25431E+01
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