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A Preliminary Analysis for Transient Safety Tests in JOYQ ¥

Yasuyuki Moriki ¢®

Masatoshi Kawashima ‘@
Abstarct

As for demonstrating inherent safety features in fast reactors, transient
safety tests will be planned using the experimental fast reactor JOY). Accurate
prediction for power reactivity-coefficients is most important to the core tran-
sients prediction.

This work analysed the power coeficients measured in the initial and 27th
cycles for the MK-2 cores. Major emphases were placed on the fuel iemperature
calculations and fuel axial expansion modelling proposed. The analyses explained
that the observed systematic variations with core burnup were reproduced fairly
vell combining with two aspects mentioned above.

These results have implied that further studies would incude adjustment
pethodology developement for the proper basic feedback model through various
measurements as to establishing total reactivity feedback model to the Joyo
core. Such methodology development efforts are required to the core bowing reac
tivity effects and feedback factors assosiated with the plant structure and op-

rational schemes, hereafter.

(1) The work performed by Toshiba Corporation under contract with Power Reactor
and Nuclear Fuel Development Corporation. Contract No.; 06M3844,
PNC Liason; Reactor Technology Section, Experimental Reactor Divisiom, OEC,
Yoshihiro Nagaoki.

(2) Nuclear Bnginnering Laboratory, Toshiba Corporation
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0. 000E+00 -5.498E-06 0. 000E+00
(. 0D0E400 0. 000E+00 0. 000E100
0. 000E+00 0. 000E+00 0. 000E+00
0. 000E400 0. 000E+00 0. 000E+00
0. 000E+00 0. 0CO0E+00 0. COOE+00
0. 000E+00 0. 000E+00 0. 000E+00
0. 000E+08 0. 000E4+00 0. 000E4+00
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0. 000E+00 0. 000E+00 0. 000E+00
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-1. 968E-08
-1. 954E-08
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-1.623E-08
-1. 522E-08
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-1. 164E-08
-2. 2TTE-09
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2.,

-8. 7638-10
~4. 676E-09
-8. 838E-09
-9. 801B-09
-1. 245508
-1.537E-08
~1.766E-08
-1. 885E-08
-1. 875B-08
-1. T50E-08
-1.571E-08
-1. 486B-08
-1. 894E-08
-1. 116E-08
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-7.890E-11
-1, 495E-10
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-7. 993E-09
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-2. 158E-09
-2. 057E-09
-1. 855E-09
-1.595E-09
-1. 321E-09
-1. 057E-09
-5, 224E-10
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-2. 417E-09
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-6. 853E-09
-9. 360E-09
-1. 210E-08
-1. 415E-08
-1. 524E-08
-1, 526E-08
-1.437E-08
-1. 306E-03
-1, 253E-08
-1. 602E-08
-9. 443E-09
-1. 885E-09
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-6. 802E-11
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-1. 645E-10
-2. 135E-10
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-6. 301E-09
-6. 912E-09
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-6. T27E-09
-6. 335E-09
-6. 414E-09
-7. 989E-09
-5. 312E-09
-1. 912E-09
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2. 649E-10
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6. 684E-06
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. 414E-06
. 385E-06
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. 000E+00
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. 000E+00
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0. 000E+00
0. 000E+00

SO OoOOOLOOOCOD

£2.2-20 F2TH A 2 AKIIT B B BB BERHO ML

A R

0. 000E+00

0. 000E+00
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0. 000E+00
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0. 000E+00
0. D00E+00
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. 000E+00
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- 000E+00
. 000E+00
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. 000E+00
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. 400E-06
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- 994E-06
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. 308E-07
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0. 000E+(0
0. 000E+00
0. 0QOE+00
0. 000E+00
0. 000E400
0. 000E+00
0. 000E+00
0. 000E+400
0. 000E+00
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0. 000E+00

. 16TE-07
. 878E-06
. 482E-06
. 131E-06
. 694E-06
. 091E-06
. 264E-06
. 186E-06
. 866E-06
. 349E-06
. T09E-06
. 050E-06
. 404E-08
. 0OOE+00
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. 000E+00
. 000E+00
. 000E+00
. 000E+00
. 000E+00
- 000E+00
. 000E+00
- 000E+00
. 000E+00
. 00QE400
- 000E+Q0
. 000E+00
. 000E+00
. 000E+00
. 000E+00
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0. 000E+00

7. 350E-08
8. 267E-07
9. T70E-07
1. 166E-06
1. 329E-06
1. 444E-06
1. 493E-06
1. 470E-06
1. 376E-06
1. 225E-06
1. 036E-06
8. 240E-07
2. 552E-08
0. 000E+00
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1. 200E-06 0. 000E+00 1. 853E-06
1.368E~06 0.000E+00 2. 136E-06
1.487E-06 0. 000E+00 2. 422E-06
1.538E-06  0.000E+00 2. 527E-06
1.513E-06  0.000E400 2. 486E-08
1.416E-06 0. 000E+00 2. 304E-06
1.258E-06 0. 000E+00 2. 006E-08
[.061E-06 0.000BE+00 1.638E-08
8.374E-07  0.060B+00 1. 276E-08
3.083E-08 0.0Q00E+00 8. 023E-08
0. 000E+00  0.000E+00 0. 000E+00
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4. T05E-07
7. 419E-07
3. 620E-07
1. 747E-07
-1. 635E-08
-1. 814E-07
-2. 970E-07
-3. 460E-07
-3.202E-07
-2. 205E-07
-5. 690E-08
1. 518E-07
3. TO5E-07
3. D44E-07
3. 22TE-07
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. 150E-08
. 870E-08
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. 786E-08
3. T68E-03
8. 242E-(38
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9. 414E-08
9. 819E-08
8. 037E-08
5. 074E-08
9. 263E-08

- 117E-07
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4. 544E-07
6. 910E-07
3. 35TE-07
1. 827E-07
2. 235E-08
-1. 168E-07
-2. 142E-07
-2.562E-07
-2. 356E-07
-1. 535E-07
-1. 805E-08
1. 552E-07
3. 361E-07
3. 136E-07
3. 118E-07
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9. 089E-08
1. 934E-07
3. 264E-07
4. 037TE-07
4. T89E-07
5. 389E-07
5. T85E-07
5. 939E-07
5. 831E-07
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3. 988E-07
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2. 074E-07
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4, 621E-07
7. 654E-07
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1. 003E-06
4. 891E-07
4. 430E-08
-2.675E-07
-4, 025E-07
-3. 392E-07
-7.960E-08
3. 522E-07
9. 141E-07
1. 527E-06
4. 636E-07
3.616E-07

1. 146E-07
7.532E-08

-9, 151E-09
-1. 275E-08
-1. 011E-07
-9. 015E-08
-4. 0T0E-08
4. 160E-08
1. 4T6E-07
2.612E-07
2. 944E-07
2. T07E-07
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1.5718-08
2. 354E-08
3. 368E-08
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6.911E-08
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. 430E-07
. 435E-07
. 69TE-07
- 053E-07
. 642E-07
. 285E-07
. 028E-07
. 015E-08
. 190E-08
. 076E-07
. 344E-07
. 670E-07
. 924E-07
LATTE-07
. 208E-07
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. 244E-09
. 496E-09
. 021E-08
. 318E-08
. 614E-08
. 873E-08
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. 055E-08
. 865E-08
.617E-08
. 340E-08
. 065E-08
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3. 274E-07

6. 483E-07
4. 599E-07
3. 485E-07
2. 9368-07
2. 433E-07
2. 070E-07
1. 891E-07
1. 916E-07
2. 134E-07
2. 505E-07
2. 934E-07
3. 067E-07
2. 863E-07
2. 246E-07
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3. 065E-07
5. 488E-07
3. 532E-07
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2. 223E-07
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1. 616E-07
1. 488E-07
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2. TTTE-07
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. 080E-08
. 419E-07
. D00E-07
. 019E-07
. 021E-07
. 175E-07
. 829E-08
. 140E-08
. 989E-08
. 196E-08
. 504E-07
. 298E-07
. 832E-07
. TO0E-Q7
. 266E-07

. 831E-07
. 840E-07
. 132B-07
41TE-07
. 310E-07
. 242E-07
. 192E-07
. 161E-07
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. 16TE-07
. 197E-07
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. 019E-07
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1. 88BE-07
2. 07T6E-07
L. 476E-07
8. T05E-08
3. 470B-08
-1. 851E-09
-1. T25E-08
-8. 802E-09
9. 370B-08
7. T55E-08
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9. 975E-07
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. 054E-07
. 143E-07
. 900E-07
. 442E-07
. 965E-08
- 335E-08
. 370E-08
. 100E-08
. 755E-08
. 335E-08
. 640E-08
.431E-07
- OT5E-07
. 356E-07
. 221E-07
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. 181E-08
. 155E-08
- 919E-08
. 521E-08
. 907E-08
- 993E-08
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. 865E-08
. 272E-08
. 2T4E-08
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. 284E-08
. 319E-07
. 980E-07
. 048E-07
. 054B-07
. 188E-07
. T81E-08
. 145E-08
.412E-08
. 580E-08
. 822E-07
. 958E-07
. 240E8-07
. 439E-07
. 590E-07
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. 916E-08
. 308E-08
. 242E-08
. 179E-08
. 019E-08
. 690E-08
. 140E-08
. 333E-08
. 251B-08
. 899E-08
4. 308E-08
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2. 614E-08
1. T60E-08
3. 1'T8E-08
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. 462E-07
. 599E-07
. 304E-07
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. 885E-08
. 190E-08
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. 840E-07
. 144E-07
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1.331E-09
2. 068E-09
. 036E-09
. 100E-09
. 116E-09
. 965E-09
. 555E-09
. 825E-09
. T45E-09
. 340E-09
. 640E-09
. T43E-09
. 752E-09
. 809E-09
. 007E-09
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7. 108E-08
1. 187E-07
1. 311E-07
1. 218E-07
1. 203E-07
1. 177E-07
1. 153E-07
1. 137E-07
1. 133E-07
1. 144E-07
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O b bt ot ok pcal bt et et ok ot S €T

.
e S e Y N A = P I
.

N TR
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. 99TE-07
. 920B-07
. 816E-07
. 131E-07
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. TA1E-07
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. 945E-07
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1.970E-07 1.038E-06 8. 138E-08
1.949E-07 7.577E-07 8. 722E-08
1.890E-07- 5.088E-07 9. 255E-08
1.8378-07 3.316E-07 9.601E-08
1.806E-07  2.509E-07 9. 7i5E-08
1. 802E-07 2.77T7E-07 9. 600E-08
1.829E-07  4.080E-07 9. 260E-08
1.880E-07 8.227E-07 8. T45E-08
1.939E-07 8.849E-07 8. 180E-08
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6. 025E-08
1. 128E-07
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%£2.3-1 SOV A /LMD SRGEH

0X X 2X 3X 4X 5X SF Other Total

250 °C fuel -0.0086  -0.0250 -0.0869 -0.0855 -0.0963 - -0.0334 -0.0073 0.0064 -0.3167
| structure -0.0008  -0.0026  -0.0208 -0.0198 -0.0666 -0.0427 -0.0031 -0.6800 -0.8163

l 1) pin -~ -0.0007 -0.0025 -0.0174 -0.01863  -0.0527 -0.0333 -0.0011 -0.5602 -0.6841
170 °C 2) wrapper 0.0000 -0.0002 -0.0084 -0.0035 -0.0139 -0.0094 -0.0020 -0.0998 -0.1322
coolant -0.0052  -0.0162  -0.0881 -0.0789  -0.2243 -0.1350 -0.0267 -1.0590 -1.6333

core support  -0.0340 -0.0985 -0.3490 -0.2645 -0.4046 -0.1481 -0.0801 -0.0608 -1.3895

bdc 0. 0000 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0600 -0.0027 -0.0027

doppler -0.0124  -0.0852 -0.1184 -0.0929 -0.1707 -0.1168 -0.0147 -0.1690  -0.7300
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#2.3-2 HO¥ A7 VKO FERBRE

[ x10°% %(Ak/kk')/°C 1]

0X 1X 2X 3x 4X 5X SF Other Total

250 °C fuel -0. 0091 -0.0264 -0.0922 -0.0699 -0.1037 -0.0364 -0.0079 0.0059  -0.3396
! structure -0. 0005 -0.0020 -0.0175 -0.0177 -0.0646 -0.0419 -0.0025 -0.6580 -0.8047

| 1) pin -0. 0006 -0.0020 -0.0149 -0.0147 -0.0511 -0.0327 -0.0009 -0.5579  -0.6747
170 °C 2) wrapper 0. 0000 0.0000 -0.0026 -0.0030 -0.0135 -0.0093 -0.0016 -0.100f -0.1299
coolant -0.0046 -0.0144 -0.0795 -0.0735 -0.2176 -0.1319 -0.0241 -1.0485 -1.5940

core support -0.0342 -0.0991 -0.3511 - -0.2674 -0.4121 -0.1515 -0.0303 -0.0704 -1.4160

bdc 0. 0000 0.0000 0. 0000 0.0000 0.0000 0.0000 0.0000 0.0019 0.0019

doppler -0.0125 -0.0356 -0.1231 -0.0967 -0.1707 -0.1146 -0.0150 -0.1710 -0.7392
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#£2.3-3 BOV A 7 NmBOBRE AR EER

250 °C delta exp % . 0.0788 0.0788 0.0788
1 exp tl % 0.2267 0.2266 0.2266
170 °C exp t0 % 0.1478 0.1478 0. 1478
core-h t1 em  55.1247 55.1246  55.1247

core-h t0 cm 55.0813 55.0813 55.0813

delta~h cnm 0. 0434 0.0434 0.0434

0.1478
55. 1247
55. 0813

0.0434

0.2266
0.1478
55. 1246
55.0813
0. 0433

0.0788
0. 2266
0.1478
55. 1246
55. 0813
0.0433

250 °C delta exp % 0
t exp tl % 0.
170 °C exp t0 % ~0.1478 0.1478 0.1478
core-h tl em 55,1247 55.1246  55. 1247
core-h t0 cm  55.0813 55.0813 55.0813
0

delita-h ecm . 0434 0.0434 0.0434

55. 1247
55. 0813
0.0434

95. 1246
95.0813
0.0433

55.1246
55.0813
0.0433

55. 1246
55. 0313



$£2.3-5 HIVA 7 NVOBOFRFRE (ENEMER)

(X10~* %Ak/KK' /°C)

PR FERAR  ZofrY 2FL04F

5 23 20 -0. 316 -0. 007 0. 006 -0.317
s R -0. 153 -0. 003 -0. 660 -0. 816
BHHEE -0. 548 -0. 027 -1. 059 -1.634
PO RRERE -1. 299 -0. 030 -0. 061 -1.390
Fy75—8R -0.546 -0. 015 -0. 169 -0.730
& & -2. 862 -0. 082 -1.943 -4. 887
AR SEEoREEM R (-0.115) EERTSL -5. 002

#£2.3-6 H0Y 1 7 NVABOEERFEY (BAEMZR)

(x10°%* %Ak/kkK 7°C)

PSR REERAER  zor?  2FO4EF

BARtEEER -0. 333 -0. 008 0. 006 -0. 340
G R -0. 144 -0.003 -0. 658 -0. 805
WHH R -0.521 -0. 024 -1. 049 -1.594
POXFREE -1.315 -0. 030 -0. 070 -1. 415
Fv77 %% -0. 553 -0. 015 -0.171 -0. 739
& & -2.871 -0. 080 -1.942 -4. 393
R HlEEORREMBE (-0.110) 2BETSHL -5. 008

X1 4o ¥alb—FRby b FHREEE, $FRRE. BHARSE
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Ly

F2.3-T BIH A7 VOO SRBY

0X 1X 2X 3X 4X 9X SF Other Total

250 °C fuel -0.0120  -0.0327 -0.0994 -0.0750 -0.0885 -0.0293 -0.0087 0.0052 -0.3335
| structure -0.0017  -0.00868  -0.0312  -0.0419 -0.0613 -0.0365 -0.0065 -0.5i04 -0.6959

l 1) pin -0.0015  -0.0054 -0.0255 -0.0331 -0.0481 -0.0283 -0.0018 -0.4165 -0.5602
170 °C 2) wrapper -0. 0002 -0.0010 -0.0057 -0.0088 -0.0132 -0.0081  -0.0047 -0.0940 -0. 1357
coolant -0.0087  -0.0283  -0.1202 -0.1406 -0.2002 -0.1132 -0.0374 -0.9551 -1.6037

core support  -0.0458  -0.1257. -0.3871 -0.3008 -0.3513 -0.1248 -0.0193 -0.0420 -1.3968

bdc 0. 0000 0.0000 0.0000 0.0000 0.0000 0. 0000 0.0000 0. 0004 0. 0004

doppler -0.0101  -0.0289  -0.0919 -0.0733 -0.1168  -0.0761 -0.0102 -0.1326 -0.5400

sub-total -0.0783  -0.2220 -0.7299 -0.6315 -0.8161 -0.3799 -0.0772 -1.6345 -4.5695



8V

#9.3-8 BATH A4 7 VEHOERGH
[ X10°° %(Ak/kk’)/°C 1]

0X 1X 2X 3X 4X oX SF Other Total

250 °C fuel -0.0115  -0.0317 -0.0975 -0.0740 -0.0864 -0.0294 -0.0037 0. 0056  -0.3287
i structure -0. 0015  -0.0057 -0.0289 -0.0398 -0.0615 -0.0368 -0.0061 -0.5271 -0.7074

| 1) pin -0. 0013 -0.0049 -0.0238 -0.0315 -0.0484 -0.0286 -0.0017 -0.4297 -0.5699
170 °C 2) wrapper -0. 0002  -0.0008 -0.0052 -0.0082 -0.0131 -0.0082 -0.0044 -0.0973 -0.1375
coolant -0.0080 -0.0263 -0.1140 -0.1355 -0.2022 -0.1145 -0.0360 -1.0022 -1.6386

core support -0.043% -0.1219 -0.3784 -0.2956 -0.3503  -0.1249 -0.0188 -0.0584 -1.3923

bdc 0. 0000 0.0000 0. 0000 0. 0000 0.0000 0.0000 0.0000 -0.0014 -0.0014

doppler -0.0101  -0.0293  -0.0949 -0.0782 -0.1249 -0.0809 -0.0105 -0.1367 -0.5654

sub-total -0. 0751 -0.2149 -0.7137 -0.6231 -0.8253 -0.3865 -0.0752 -1.7201 -4.6338



6V

BR2TH A 7 Va1 D BAS 75 ) B 5R B

0.
95.
95.

0.

1479
1247
0814
0434

55. 1247
55. 0814

5. 1247
55. 0814

250 °C delta exp %
1} exp pl %
170 °C exp p0 %
core-h pl cm
core-h p0 cm
delta-h cm
250 °C delia exp %
t exp pl %
170 °C exp p0 %

core-h pl cn
core~h p0 cm
delta-h ch

0. 1479
55. 1947
55. 0814



#£2.83-11 F2TH A 7 VEAO SRR (HHEALERD

(x10"% %Ak/kKK’ °C)

PO SRR 2oiry 2FO0EF

PR B R -0.335 -0.004 0. 005 -0. 334
et R - -0.179 -0. 007 -0.510 -0. 696
WHHBER -0.611 -0. 037 -0. 955 -1. 603
PO REER -1. 336 -0. 019 -0.042 -1. 397
Foy77—%% -0. 397 -0. 010 -0.133 -0. 540
& & -2.858 -0.077 ~1.635 -4.570
BE L H@EEoRNEMR (-0.079) EERTSHE -4. 649

#2.3-12 2TV A 7 VKB OERFH (ANELZR)

(x10-* %Ak/kKk’./°C)

FOBRE RS 2o 2F0aR

HF TR -0. 331 -0. 004 0.006 -0. 329
& R -0.174 -0. 006 -0.527 -0. 707
B R -0. 600 -0. 036 -1.002 -1.638 -
FOXFREE ' -1.315 -0.019 -0.058 -1.392
FyFZ—n% -0. 418 -0. 011 -0. 137 -0. 566
& & -2.838 -0. 076 -1.718 -4.632
B EHEBEOREEMME (-0.079) 2BRTE L -4. 711

1) 4 Y2 V=Rl y b FREHE. AR E. BARRME
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CREDBENE LS MBI AET S EHEANG,

—H AV VERB TR, Np-2390 B Hi3E CREM 2.48) X hPu-2
VHERINEORISENBAZINZIY, BERZIEELATRT TS5
K COBBIEBEALBONEREIAS,

Ihod, HARKOERKELAZHBRROLSEEZLON 3,

1) BEOMBE

RROEBRELT. THEFR. BEREBR. €V 5 —K1 PE
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#£2.4-1 HEO- 1V A7 NVOHIFRHAUERER

Bl ET -4 BEFFE&sdh HBRICE
&5 (M¥) (%A k/k)

1 2.12 2.70294

2 10.88 2.63070

3 14.93 2.58730

4 19.21 2.53936

5 23. 31 2.48906

£2.4-2 E0-2HYA 7 VOBIBRRAERR

BEF:-) | EFFHED RERIGE
&= (¥¥) (%A k/k)

6 3.21 2.60185

7 11.79 2.55560

8 16. 40 2.52478

9 20.60 2.48687

10 25.03 2.44350

#£2.4-3 BEO0-3 VA7 NVOHIBRHAERR

BET- | RFP#HED REREKLE
E= (MWD (%A k/k)
11 6.09 2.54871
12 11.45 2.56774
13 15.57 2.53486
14 20.74 2.48587
15 25.27 2.44381
16 29. 28 2.40597
17 33.76 2.36431
18 37.90 2.32226
19 44.83 2.25756
20 49.73 2.21776
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#2.4-4 BO-4 V14V IHBERBEER

BET;-) | BEFFHEN | 2BERKE
&5 (W) (%A k/k)
21 2.40 2.62753
22 21.39 2.48334
23 29.88 2.41009
24 39.28 2.31279
25 49.535 2.22825
26 49. 05 2.25616
27 43. 85 2.30305
28 40.02 2.33839
29 44. 24 2.29809
30 49. 26 2.24978

£2.4-5 BEO0O-56HA4 7 VOENBEBERER

AE;"- | RFFEHHERS REREIEE
'S (¥¥) (%A k/k)
3t 5.40 2.63917
32 10.80 2.59896
33 15.33 2.56692
34 19.75 2.53177
35 24.99 2.48407
36 30.32 2.43883
37 35.25 2.39844
38 40. 38 2.35611
39 44.83 2.31768
40 50.08 2.27254
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#£2.4-6 BEO-6VAM 7 VOHIBBAEER
BMEF;-) | RFFRUD KRB
55 (MW) (%A k/k)
41 2.46 2.66961
42 11.28 2.56373
43 16.53 2.56660
44 20.04 2.54289
45 25.70 2.48926
46 29.99 2.46744
47 35.43 2.42313
48 39.94 2.38821
49 44.39 2.35001
50 50.50 2.29805
51 49. 01 2.324865
52 94.93 2.26957
53 59.96 2.22011
54 64.57 2.18249
55 68.95 2.13883
56 74.54 2.09772
57 77.07 2.11405
58 63.68 2.19146
59 69.22 2.19739
60 74.00 2.15347
61 73.26 2.21784
62 76.97 2.18367
63 31.19 2.14246
64 30. 40 2.14988
65 34.92 2.11135




£24-T BO-THA7NVOHABREBERE EU/2)

BEF-) | BEFF&HEH RARIGE
EE (H¥) (%A k/k)
66 3.87 2.68001
67 12. 06 2.62477
68 16. 45 2.60158
69 20. 38 2.579178
70 25. 85 2.54201
71 30. 35 2.51827
72 35. 46 2.48199
78 40. 10 2. 45488
74 44.93 2. 42250
75 48. 46 2. 39461
76 54. 61 2.35889
77 59.63 2. 32458
78 63. 97 2.29340
79 69. 06 2. 25520
80 73. 66 2.22106
81 78. 62 2.18403
82 83.58 2. 14510
83 88. 02 2.11045
84 87.93 2.11897
85 93. 66 2.07467
86 93. 68 2.08741
87 97. 20 2.06372
88 96. 33 2. 08225
89 98. 25 2.06952
90 57. 73 2.08473
9] 93. 11 2.11945
92 88. 12 2.16115
93 83. 85 2.20120
94 78. 52 2.24257
95 72. 98 2.28656
96 68. 90 2.31862
97 63. 51 2. 35886
98 58. 21 2.39522
99 52. 56 2. 42943
100 48. 48 2. 45359
101 44. 75 2. 47499
102 39.92 2.50858
103 34. 26 2.53639
104 29. 26 2.56274
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£2.4-7T BO-THA4 7o hFRBEBELER2/2)

BET;-7 | RFFHHERD RERILE
E5 (H¥) (%A k/k)
105 28.70 2.56691
106 22.28 2.60874
107 19.00 2.62685
108 14.03 2.65764
109 13. 41 2.65763
110 19.18 2.61865
111 25. 82 2.57834
112 30.38 2.55182
113 31.63 2.55850
114 35.12 253772
115 40. 34 2.50131
116 45. 03 2.47121
117 49. 66 2.44335
118 55.173 2.40309
119 61.09 2.36801
120 69. 10 2.31111
121 73.63 2.27875
122 78. 88 2.23888
123 84. 45 2.19885
124 89. 15 2.16453
125 93.78 2.13182
126 89. 46 2.09610




R2.4-83 FO-8H A7 NVOHIBHAERS

BET;-) | RFF& BN | 2B8REGE
F5 (Mw) (%A k/k)
127 3.83 2.70768
128 11.70 2.64815
129 16. 47 2.618172
130 20. 48 2.59338
131 25. 33 2.57014
132 31.33 2.53408
133 35. 41 2.5123%
134 40. 16 2.48805
135 44.81 2.46433
136 49. 36 2.43621
137 49.50 2.46172
138 54.52 2.42760
139 59. 01 2.39918
140 99.52 2.40059
141 63. 17 2.37532
142 68. 15 2.34292
143 73. 94 2.30548
144 73.29 2.33832
145 78.94 2.28753
146 84. 43 2.25140
147 89. 47 2.21112
148 94.61 2.17382
149 98. 71 2.14466
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$£2.4-9 EO-9H S 7 NVOHIBRKAEER

BE- | RFFHREN RE RIS E
E5 (M¥) (%A k/k)
150 2.65 2.25704
151 5.63 2.23924
152 10. 46 2.20338
153 16. 86 2.15884
154 21.54 2.13306
155 26. 18 2.10909
156 80.54 2.08393
157 3. 87 2.05238
158 42. 67 2.01776
159 46. 42 2.00089
160 51.30 1.97667
161 53.96 1.97639
162 60. 97 1.93042
163 66. 05 1.89789
164 70.77 1.86921
165 76. 00 1.83758
166 79. 82 1.80908
167 84. 35 1.77986
168 89. 44 1.74813
169 94. 42 1.71647
170 99.15 1.68414
171 98.51 1.65355
172 93. 80 1.68693
173 89.13 1.72060
174 84.62 1.75344
175 78.88 1.79336
176 T4. 49 1.82526
171 68. 14 1.86481
178 63. 43 1.89263
179 58.173 1.92000
180 52.25 1.95200
181 48. 50 1.97053
182 49. 30 1.97793
183 42.37 2.01406
184 39. 11 2.02851
185 34. 71 2.04903
186 29. 75 2.07415
187 24.15 2.10208
188 19. 74 2.12560
189 15.56 2.14913
190 11. 06 2.17870
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2.5 iELFEFAE
HORRORTCEATZRERMC DO TRT, FARHTR. BBEL O
ﬂﬁﬁ‘]’ﬁﬁ’&#fﬁ LcRBEBERZTOEEEMIc R U, X8k, H
EDLCHRINEBR-IIOBRHF— ¥ 28BIMOATHAS [EX a—
FEBRA Uk, $c. STEXT— Fid M%) MK - 1o M AR EFEE (8]
201 81-19 %] BERBREZOBNEETHORMEN) TERA LT L
.

2.5.1 BWHE
ZITR, HAGRBOBR KB 3REFMICHEALLSIEXa— K
KOWTHEIZ RS,

1) #E

SIEXRRIVBRBE LV OBRHBELER LT, # - EHEHER
EfT33—-FTH5, SIEXTRDIIBBELO—BHIA A b Y
—%BE2.5-1 KFT. BRCLIHAHIEREAHIN. HEL L Vb
TRIAM—RABRBEFIEREZE, F /40 MErashs gl
B, Ro&EBsbTHS,

a) BHAHERE

b) HEENINTBEE

¢) ¥Frv7THEERH

A BEXXLy FPAANERE

e) BEHFASLARER

D BRBIUHBEZORER. XUV LV ITk3ER

g) FPHAOERERHY

LEHEHD Y, HEROBRAFPELAIEAZIOR Y vy T
505 AORBETSH B, FORRIIZER. TEONE 5 —%
EERALTEN, SIEXDEFAVTRFECESETHAERE 7 -
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Tvb, STEXZAVEORKRABECREFBIKRILLILE
BHMELTHEYD. ChEERFvyvyFar¥F 75 Y XOFEMIT. Fvv
TEOEH. FPHRAOBMEDOHRESTDLIIELRAET 5,
PTISITEXOREHNUAHBSITODOTHBINZFRET,

2) BEFTOBEEBIUXY Y7 ICLETHEER (CDELD)
BEEORBER. BEICHIIRERHTHE LS, 2ED. B
FEEAELTRRATEZINS,
AL
— = (@ ta+T(T-Te)
L
Tr : E&
BEEOR7 2 ) 7T 20TR. RAZHL 3,
< SUS-316 (20%4mmMI)> >

AV
—_— = f(T){ ¢ t}N {T)
Vc:
et 0.0022 0.006
f(T) = { f }
1te® ite? l+e®
2+3e?
N(T) =
1+e?
A = (.05(T-600)
B = 0. 06(T-460>
C = 0. 09(T-340>
3] = (. 05(T-475)
T : BF (°K)

gt : ZNx R (n/ai X 10722) (E>0. 1MeV)

HEEFRE. RA»reTFHEINS,
AL AY

%" = ro (1t —)(+—)
L 3V
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ro : &R

3 MERLy FOBRER (FDELD)
MEBRBRI. BRI IBFOTFHEME LTHET S, &6
B — FTORME. RAL BB ERFHESE - THEZLS,
a’ = aoftaqtT
EREHBERE., RKAroiHEZH 3B,
AD JCAD/D)r dr

<— >4y =
D Jrdr

J-rro(a uf'z‘a T‘T)I' dr

BEA7 ) 27 ADsld. ERAN—-FUFSWELISHEINS,
EERIIBUIBRHERE, KEXHSKDH B,
AD
rt’ = (ro "+ AD (14 —— > 4v)
b

s EEEAE (Hot Fuel)dE

4 FryT7EOHERK (FSWEL)

Fro7aAavsy s/ sV AOFMOLDIFE y vy 7TEOHBRENEBR
-l oPETF - hoBlEEINI,

COEFNICBI2F vy TRERRFREN. BREE, BEBF v
TR, EEY S I NVEKETIEOIRATH B,

6 = 6{1-La (Ire "*9)1e,(1-¢ "% B) 1 (6,- a ) (1-e"67By 1)

a = G1Q(Q‘G2)
G : HEEFES » » 7 (Cold Gap):  (cm)
Go : BTy v S (cm)
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q
B

¢

. BHEHN (W)
: RPTREE (M¥d/t)
: BEY M 7 VE

Gi~G, : BE (£2.5-1 2/DESHE)
I BIEHZEEY M 7 VEFREERL. RV y b Sy F U7
ODHREEFEL F2HBFPHRALLBEZA Y2 ) VIR %, Tl B
SHIZMEHEFPIRKXEZRAVzY VIR THELEBRRTE 5,

5) BRE-HEE Fvo 'BEEREH (HGAP)
SIEXa— FTIlE. Ross and Stoute DF¥F vy v FTa ¥y 2 E

FNEEEA LIz, HGAPO 7o0—F +— bZ2H2.5-2 IZ57-F

FyowlavdF sy s A2FNRE. 3 20MIALINTA—5ZFF L.
IhoRBRHEF—SFIHATEF VT L—va Y THFMEEINTH S,
BRELEEEOERNRNRTNEESE;
BHBAEE+Fr vy TEBLTORES
BB EREENEBLU TS EEE
LIRBER+ R LBFEEZT OB -BABESE
COBE. BHULTOTHEBBICTEAF RO M5 v 7 pockets”
EFBULTOBEGEENRTFET 5.

O BEHEZE
BHICLZ2DORLHBOESOREZEORFEE LT ;

Q1

LY

1 As 1
= ol t ( DI (T )]

Ef A: € ¢

T, ,T.! : BABMEBFEEOREEE (K

Ay LAc ” OBEEEXY-HOZBH®HE
E 1, € ¢ ” D HE
C : Stetan Boltzman E#
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BTy Fvov P BREEEHRE L TR,

Q. /A
He =
Tf_T:i
1 Ay i
“H= ool t ( SDITT e 24T )2 T 4T, ']
Et Ac € .

@ FroTHRAZIEBLTORER
Ross and Stoute OF A ¥ v v F#BEZEIZX. KR TEZ SN 5,

Kn
Hgas =

C+{g +g. }+GAP
K ¥y TARET RO BEYER
GAP  : BEE X ¥ v i (Hot Gap #E)
g:,8. : Jump Distance
C BB EBRBEOXREAHIERSE
Jump Distance g;.g. I XHMEARABMICHB T B3 RN FEHROF
EEIOHERELT, BB LBHEEOXRTEIBI3BEELREET,
ChEROEHIILET,
2-a Kn
g = — v @2zRT)
a (147 )CPs
a  IRANVFELBARERBUCBERY
Rn : BEBOHIEH
Pr + Fy o FTHRE

v : Co/Cy
T : ¢ CHT2RBERHEE. 70,
BT AHBEERTERE

Cv : BREROERILS
COERRILBgr. 8. OFEHEETB .
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2-a v (27 Ryn)
getge = (ku 'V (T tknv (T 5]
a (1+')’ )CvP:

EREEEIE T=1/2(T4T.") |, kuka(D) EULTHRBOES

kay (T) B &L

2-a v Q2zR) _ _
getg. = kav (T)
a (1"’?’ )CVPP
LUFOEREAERT 3,
(1494 ) = 1.659
Ru = 8.308/¥
Cy = 2.988/¥

V: BAAAFHEFE
‘ﬁﬂf\ A

g = (gitg.) = 1373 (cm)
a Pp

WEREa B, ROLHITEE S,

} Ale(—[ln(ﬁ)—Azjzms)

a
A Az As » ERDSHFBONFE (F2.5-1 Y/DESR)
WERHC B ROLIFITERDIORDSNTI 5B,

¢ = 66, HG2Pr)

B(HGZPP) S E!(—EFPD-HG,,) DEEI.

C - HGIe(_EFPD'HGd)

Ps : BEHAE  (dyne/ci)
HGl,‘HGz,HGq H (§2-5—1 (2/4)%%%)
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@ HFRABMEHE: K,
Frv  ’WRETZAOEBRE L TIE. He, N, Ar, Xe, Kr 2 ER L T

Do

%ﬁz@ﬁﬁﬁﬁ%ﬁ&@ 2IREAMTEBT 3,
k: = Ai+BiT+CiT2

A

Bin G BB (X2.5-1 (2/4) 23R)

HRABEMOBRIEHEL, "Brokaw s” Bl A - T

Lo

X:

1 1
—(Exikﬁ
2 ZXik;

)

: mols H&

PEdxick I3, Fe o Favd iy v 2B EEEHEBIC X
NEBTS, THoDOBEAR2.5-3 iwxrT.

® B-BE&EZEY

Ross and

LT,

Stoute EFNTIE. H-BEHREEREZL To LS50k

k.P
—_— (W/ed °C)
AOW/_(I‘)H
2k .k
= (W/cm°C)
k.tk,
1
=V [ —(r.*+r:%)] (cm)
2
: ERE (dyne/cit)
: Meyeri# 1t (dyne/cif)

P 74T 4 VT ER (v cm)
: ARG EEE (¥/emnC)
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LPRBTAICHZOE EBrinellifBb2= KA L THEALT Z L.

Ak P

Y
Y $#EEORRRSH
A: F—SsHBXOREZ AT A —%
A = ACY, A0, v (r),Brinellif®{L)

H.

6) MEBEEEEL (STRUCT)
S1EXTRERRE (Grain CGrovth) BEEANE L. LHY5 3
FERETNVERALTL 3,
KR U ROES BB HICKETIHRRERED 7L b BRT
%35,
Teor = Fry-Fr.¥

T., = Fry
Teot r BB EREE (C)
Teq : ¥ EREBEE (°C)
¥ : R A (¥/cm)

Fri,Fre,Frs : E3 (%£2.5-1 (3/4) BH)
STRUCTOZ7o0—F +— F%B2.5-4 iITF77F,

7 FPHRABMHOMEME (FISGAS)
STEXIZTHEIAEARERY (ULTFPERLT) FAKHKETFILO
REE
O© HMAREERTH. ERIAALFPHTABBEBELAL,
@ BEBHAZLIBISTVERTR. HYEOFPH AINRERE
N, BRHBREBHFTIA BT oL ARKE-> T3,
@ BMHEINBFPHRAOHESBIKRATEZSN 3,
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F = FrAr+Fudu
Fr : BHBELPRI -EROFPHFIKLHS
Fu : BHEELIBI->TORVEBOFP A BB ES
Ar : BHBZECIBI--EROMERL
A FHBELESEI ST R OCEROKERE
Fr,Fu GEBR-II Bt F—-s@HdroBoH 1,
ﬁﬁ&@&ﬁbﬁﬁéo
[ B/F,<30 o0& & )

Pr = Fut(1-F)[1-Fs(1-e ¥ F1)R, /B]
[ Fr<F, O & & ]
Fr = F,
[ Z0fip &% ]
Fr = 1.0
FoldiRD EBHTH B,
[ B>F; DEE ]

Fu = 1-F,(1-e” B-Fa)/Fay Fea g p p s
[ Fs<B<F; 0&x ]

Fu = 1_F4(I_e_(B'F3)/FS).e_qu.eFG(B"FS).FS/(B_FS)

[ B<F; D& & ]
Fu = 0.0
[ Fu<0.0 & & ]
Fu = 0.0
B D R (H¥d/t)
q : Rprmi (Wem
Fi~Fe : EH (F2.5-1 3/)Dfg,~fg. %L H)
FISGASOD7a—F+— F%H2.5-5 iCFF,
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2.5.2 MBiIsH
IITH. REEHBRCHIIBAAREET NV, EEBE. AR
BB ICEEAFARIAHTELCOVTTRT,

D #EEmETNV
BEFE TR, BAMICFOREY (G5er) 211/ — FRBESH
LTETFMEL, AmMETFNER2-6 IKFT. A Yalb—FA
Ly MIEDLTHE. MENDBFLOBORUTHE LS, ZRHT
ORBEHRITTFTNVERIERTEIEELR,

2) EEBELLIUVBRHRE

BOVA 7 NOEEEHE. 2.3 HAGRKBAEZROBE) TRLU
mEHI. BENKCHEHIEREREER LT3, ERF TR, HO0H
A7 NVDBEEBEATEAKETEECETFMELE, BEFGHHERAK
EFVEULIEREBEX$2.5-2 ~F2.5-0KFT, ERF vy TOWA
FHEBERTIBEBAEL. HORBRKHAZABRLTEO —n A 7 VO
BEHARREL,

E2THA 7 NVFLNE, FRBESGLHARESHOREFLTS
60%27#47wﬁb%m%ﬂ%%¢®ﬁﬁﬁﬁéiz&Huﬁ?o
FARESEAIR L ROARESEEPLMLTHD . F1 I¥A70h
LEELTVE, f-T. B25- 12K TR TEEBEZ €7 WL, %
fos BEAEOBBEASEIZ., in-outd vy 7 ) 7BITDIR T3S
DT Yo w7V o IREBHENAHBLCPETFRGTEORSBE
ETEDBRETBEITETNVEL I,

3) HFEHti

BERLy MIE. BEEAAESORRF—5. P uBE. B
BEEDRE R D THREEE T — & 28 Ui
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4) HMOLW. BEPHEFELSH .. SHSER
BRMED. BARBLASE. B OEEPEFREIA. BAHER
FIZO0 TR EEER2—-F TMAGI | OHBEREFEALE,

) BARHEH

REZFHERCBOCTFPHRERBEZRDI DO SR ERIZ.
BOFA 7 NOPMOFLHRTHELLEHNOFHEEER Lic, #¥
FHANTTER L | BEARBERZ E2.5-13IKFR ¥,

FBOFA 7 VEHD ELRERBRBOFLPLOFLCRBEARORBEHR
FORET— 5 %%E2.5-14ILF T,



2.5.3 AR

FRHATCE. B0V 7 NVHALRRBRBI TR, FLORBESH
Bilks X CHBEMBRAE UK OWTREEHBEFEFTO. 213 X7y
FOERTy TORBEE. REERESICHIHAEEM AR/ — F
BirHE Uz, . B2THA7NVEBTH, FORBIESEMED
FUBBRRBESK KON, AROAREHBFETVEZXF v 7
ORNEE. RECEESIURHAHBELHFN /) — FECHE L,
BR#ELU TR, ‘

1) BEBFERERIAT v 7

EFFOodh ERECAREZHEELIEE. SHEFR. ERAE
HBRBLIVP, vy —FRA FERKRBROICERSH., HBEAOHR
RBILKT 3,

EOFA NS EARREORBEDHENITEIIBERERAT
vy 7% E2.5-15X 7, FOBLOFLRBESE (0X PFDOOL T
LW S EIRITH5MY (0RF vy 7H) TROKEREZL. EREFARD
vy —F4 FPERZHTUN (325 v 7 B) THRAICERINT
W5, BOPLERATELBESERIB LA ITHART 3, FLPLOFL
BREEAETREEREEIEEZR2FLERL TS, FLPLOFL
RELLAOFEREROEREKRT 52BBEH2.5-T ~K2.5-14i7R
T BAACREESER ($HEAR) BPEREINE03 3 XDOFL
BEESGEREITTHB, . BREFERBIF £ 5 —K 1 FEED
EREINZOF2XOFLBRBEEHEELTTH 5,

—H.E2TH A7 NTRE, £22.5- 116205 E 51X, FLBHRE
SHEOEEAERIn-MD Y vy 7Y VI ET > T 5. HFRBRESHE
OEFHELELT, FFLPLES (0 XK1 X) IKERHSN.
FOH FLOOARMIT Y vy 7YV IEIRTS, #-T. FIRRBES
HELAIE., BEALOBRBEESENE2 TH A4 7 VUK ARERE&D
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ERENT0E, SO &S, E2THA 7 VRBEBTELEROR
PHEAGERFLEARIIEARLTOARZ ENEHEVZ B,
F2THAINVEBIIHBHERBRIOTIITLHKTHD. 0XB
FUPLXOFLPLEFLEFINTVSE, TO4LHORRNBEEREDLE
BBELICHEARBEFEDOBBER, EOV A I/ VTRLERERED
ERElEB,

2) HEEE

FLHLDOFLBRESERIIB LT, ABOBELERIERI M
BO—6% A/ VHH LARRBEOM AR DL ) — FORBFEYEEL
SURBPLEEERL5-15IEFT, BRI Y5 — K1 FERPER
NI BRTRHEEO LRARPET NI LT B I &8
BB Fic, BO-THA 7 NOHH ERRBICE T3 HA EREQD
BLUBA TREOHGE F 0/ — FORMFHRED L R POE
EEBAFMABICE2.5-16~K2.5-2TICFF, £0 ~ 744 Z T
TR WY 7V TCRBOBEENEI > T3 2nic. ABEFICA
ERBERBROAEL,

B2THA VOB YBENLRB I KRBT 3 HEANT
BREOCBMAE DL/ ~ FORBFEHERSICAB T OEEER A
BICE2.5-28~[2.5-30IT R T, HIABESGEUAE. BREETAS
RERBRSAT L,

ERNTEAELT. BHOBHERL/RI VL4 —Ha FERNAE
RENTHATHRBEESEALTHEZ ERS NS,

BOVFA7NICBOTHE, H2.5-15KFRT0XOFLRBESEDTS
K¥m5, B2.5-165 X PH2.5-1TICRT 0 X B LK1 X DSOMNEE.
2.-BRXFRT 2 XDINVGEFTREEE(IR SN, EEJ:%'-’QEJIJ{%:F
MELB>THBIERRNE, Zhiz, % —K41 FOERB LT
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BRICEBSOTH B, —BHIC. ABROBEF LA TS LARBOHE
HERECLLIN, SHAARPLICEREFARIFERZIN I EBHO
FREELZVAPNOBRGEBEIRSLLAERMIIH S, AHAOEITE
v —KA FHRERINIZITCREBEZLVELAETVEHEETNS,
—HE2TH A7 NTHE, WELALEIIC, HIRBESELELS
ODELBHESFIIFIEAERIN-utD Y + v 7 Y VT ET> T 5,
T GRBESEUNE, BEALOBBEGURRE2TIHA I
DA EESRNERINTH3 )T, BHECCESRIEEL
ﬁﬁﬁﬁﬂﬁk%&ﬂﬁéﬂahotﬁb\@ZF%K$?$5K\ﬁ
BRESKTOVTR. BROBERARERCI 0B TRABRERD
ZePRoh B,




#2.5-1 Y ERUWEER (1/4)

Fortran #BHY VMR Y PIIBEIEL
Ei=2 EE Ptk EE
CP Cen 1. 263 WEIH (I /2°C)
- ALPHAQ Qo 1.416x10°® HEEBWEREE (a2 (1/°C)
ALPHAS a.c 6.342x10°® a=a.ta T
CK1 k,® 0.13283 HEEBEEE k° (¥/enC)
CK2 k,© 1.3x10°* ke=k %tk T
YHODO E.* 2. 0793 x 10¢ HEEY B E° (kg/ed)
YHODS E.- -8.86x10% E<=E . *+E.c+T
PNU pe 0. 32 HEERT/VH
YEO Y.*© 4.82x1p® BERERKE (dyn/cid)
YES Y.© -1. 078 x 107 Yo=Y, 54Y . T
EMC E e 0.90 B RS
FALFO a.t 0.8578x 10-° BB Ly MARIRGE caf
FALFT arf 2.997Tx10-* afza,tar!T
FKD kpf 1.133 BERVy PMEERE kT (W/eC)
FK1 k,! 0.78 k'=Kkpf{1/(k "tk !+T)+Kk 4+T?]
FK2 k! 0. 02935
FK3 k!t 6.6x 1018
YMODFQ E.f 2.5x102 BEASN Ly M7 (B! (dyn/cif)
YMODES E.! -4. 455 % 10°® E=E H{E ., T
FMF £ 0. 80 EA Ly MEER
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#2.5-1 PHEERVHHER (2/0

Fortran #HEREY PR O R R
Evecd B2 Mt e
AL AC 1.3084x10°*  Fission Gas HERDOMEER (1/°C)
A2, 1) ALS 5.7392x 10°®
A3, 1) AsS 9.5598x10-° ki%=A;%4B;%T+C¢-T?
A(4, 1) A,S 2.570 x10°*
ACS, 1D AsC 1.716 x10~* AL, 3
ACL D) B,€ 3.6961x10-° izl He#H R
A(2,2) B.S 1.4509x10°7 i=2 NAX
A(3,2) B,° 2.1357x10°7 i=3 ArF A
A4, 2) B¢ . 5.851 X107 i=4 Xe#H R
ACS, 2) Bs® 4,122 x10°7 i=h Kr#H A
ALY C.° -5.848 x10°!°
AC2, D) C.* -2.3229x 107! =l A
AC3,3) C.° -3.5057x 107! 32 B
A4 D) C.¢ -7.336 x10°** =3 C
A5, 3 Cs° -8.015 x1i0-*!
RG1 G, 3.8782x19-°® Gapkg Correlation Model
RG2 G: 126.0 [CrackingiZ & 2Gap Closure]
RG3 Gs -0.522 012G, P (P,-G,)(e Gt Yoo Ga )
RG4 G, 0. 395 [Transient SwellingiZ & %Gap Closure]
RGS Gs -0. 01684 04=G,(e CsF1Be o G PyB,
RG6 Gs 0. 600 H{Gs-[G1P;(P;-G2}
RGT G 0.11x 10~ (e GrBo.o-GsB,
HG1 hg 1.1095x107%  GapBMniE{%%l Correlation
BG2 hg. -0.3394x10"? (Rly b 75y FEREHX]
HG3 hg. 13. 7 EPS=zhg,he,+(g,42.)
HG4 hg, 3.0x 102 hg,=e P8P e
hgy.= e-EFPDhg4

hg.x<hg. D& = hg.=hgux
[§ -8 Gap Conductance
HS:HgsKs(Pgap-PRM}C)/Y




#£2.5-1 PEERUWEER (8/4)

Fortran #Ef) MEEE T R E%
Fvi=2 E W MEEH
FR1 Fr, 1886.0 Fuel Restructuringiz{#fi 4 2 {%%k
FR2 Fr, 0. 4895 Teor=Fr,-Fr,w
FR3 Fr, 1570. 0 T.o=Fr;
FG1 fg 5890.0 Fission Gas&: 5% Correlation{®¥f
FG2 fg. 0. 86498 BUDEP=B,/fg,
FG3 fgs 3515.0 if(BUDEP < 30)
FG4 fg, 7.3451 $2=1g,+(1- f g, 2[1-(1- e ~BYPE?)
FG5 fgs 4917.0 (f g./BUDEP)]
FGB fgs -0. 0002883 if(p2<fg:) : p2=1g,
FGY fgs 0.0824 pl=¢2
FG§ fgs 0.001248 BUDEP=(B;-fgs)/fgs
$3=1-[(1- e ~PwoEr) f g, o~ T8 Py
(1/BUDEP) ]
ZZ=1gs(B;-fgs)
if(ZZ<0.0) : $3=¢8e??
if(Bj<fgd) : 63=0.0
if($3<0.0) : $3=0.0
¢ 1 ; COLDOEAHFRY - ) DOFission Gashiig
$2 ;EQAD ”
#3 ;IR @ #
FYU5X FYusx 0.21749 Xe(U235) Fission Gas£B% Correlationf®#f
FYU5K FYysx  0.0482 Kr(u235) U235, U238, PuthXe, Kr, Total
FYU5 FYus 0. 26569 Total(U235) Fission gasfpRE)l4
FYUSX F¥uwex  0.2135 Xe(U238)
FYU8K FYusx  0.03085 Kr(U238)  [fission gasAmREED e
FYU FYu: 0. 24435 Total(U238) Vfg-Fission{FuzssF Yus
FYPUX FYrux 0.23314 Xe(Pu) 1P uzssF Yus
FYPUK FYrux 0. 0238 Kr(Pu) tFre F Y05,
FYPU FYru 0. 25694 Total(Pu)




#2.5-1

MR UHEEY (4/4)

Fortran #EEH) P ER Or B A R
By Eivi=g otk B R
EUZ235 Epus 203.0 U235 1fission 7z H D H T RNV F—
EU238 Epus 201.0 238> ”
EPU EDFU 211.0 Pu ”
ELGAMA ELOS; 9.2 y-{BEIc kBB LD RN FE—HE
Al A . 8121 Accomodation
. - - 2
A2 As 4.5167 a=h, e -IAW-A2)?/As )
A3 As T1.7139




#£2.5-2 BEEFMBHAEOO -1 VA7 V0OEERRE
AET - HE7T | BEFFRHREH R
5 &= Q'L DI (h)
1 1 2.12 1.0
2 2 10. 88 1.0
3 3 14.93 1.0
4 4 19. 21 1.0
] 5 23.31 1.0

6 25.00 93. 95
£2.5-3 BEFBAE -2 A 7 VOEERE
BET -9 FrE 5977 RFFEHEN R FEE
F5 F9 (M¥) (ho
6 7 3.21 1.0
T 3 11.79 1.0
8 9 16. 40 1.0
9 10 20.60 1.0
10 11 25.03 1.0

12 25. 00 43. 47

$£2.5-4 BEETFWHAEI -3 44 7 VOEBEERE

BET -5 | SHEAT9 BRrFaillh HAORFRB

FS F5 (¥V) (h)
11 13 6.09 1.0
12 14 11. 45 1.0
13 15 15.57 1.0
14 16 20.74 1.0
15 17 25.21 1.0
16 18 29.28 1.0
17 19 33.176 1.0
18 20 37.90 1.0
19 21 44.93 1.0
20 22 49.73 1.0
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#2.5-5

BEEFHEAFOO 4347 VOEERE

e -4 St E A747° EFF&#H U D HAORFEER

55 '5 (MW) (h)
21 23 2.40 1.0
292 24 21. 39 1.0
23 25 29. 88 1.0
24 26 39. 28 1.0
25 27 49. 55 1.0
26 28 49. 05 18.63
27 29 43. 85 1.0
28 30 40.02 1.0
29 31 44. 24 1.0
30 32 49. 26 1.0
33 50. 0 50,49

£2.5-6 EEFMAEOO -S54 7 ILVOEERBE

#HET -7 -y BEFEFR&EN HOREHHA

&5 5 (M) (h)
31 34 5. 40 1.0
32 35 10. 80 1.0
33 36 15. 33 1.0
84 37 19. 75 1.0
35 38 24. 99 1.0
36 39 30. 32 1.0
37 40 35. 25 1.0
38 41 40. 38 1.0
39 42 44. 83 1.0
40 43 50.08 1.0

44 50.0 72.27
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BEFHABABEO-S6H 147 VOEERE

FrE 7477 EFFEa&ain o R
55 (M¥) (h)
45 2. 46 1.0
46 11.28 1.0
47 16.58 1.0
48 20. 04 1.0
49 25. 70 1.0
50 29. 99 1.0
51 35. 43 1.0
52 39. 94 1.0
53 44,39 1.0
54 50. 50 1.0
55 50. 0 12. 79
56 49. 01 1.0
57 54.93 1.0
58 59. 96 1.0
59 64.57 1.0
60 68. 95 1.0
61 74. 54 1.0
62 75. 0 17. 29
63 77. 07 1.0
64 68.68 1.0
65 70. 0 6. 43
66 69. 22 1.0
67 4. 00 1.0
638 75. 0 97.68
69 73. 96 1.0
70 76. 97 1.0
71 81. 18 1.0
72 80. 0 11.15
73 80. 40 1.0
74 84.92 1.0
75 85. 0 .00
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EEFMAEO -7 47 V0o EERE(1/2)

WEF-7 | 82727 | EFF& LN WO RFEEM
F5 5 (M) (h)
66 76 3.87 1.0
67 77 12.06 1.0
68 78 16. 45 1.0
69 79 20. 38 1.0
70 80 25. 85 1.0
71 81 30. 35 1.0
72 82 35. 46 1.0
73 83 40. 10 1.0
74 84 44.93 1.0
75 85 49. 46 1.0
76 88 54.61 1.0
77 87 59.63 1.0
78 88 63.97 1.0
79 89 69. 06 1.0
80 90 73. 66 1.0
81 91 78. 62 1.0
82 92 83.58 1.9
83 93 88.02 1.0
94 88.0 6.30
84 95 87.93 1.0
85 96 93. 66 1.0
97 94.0 1.28
86 98 93. 68 1.0
87 99 97.20 1.0
100 97.0 18. 84
88 101 96. 33 1.0
89 102 98. 25 1.0
103 98. 0 1.14
90 104 97. 173 1.0
91 105 93. 11 1.0
92 106 88.12 1.0
93 107 83. 85 1.0
94 108 78. 52 1.0
95 109 72.98 1.0
96 110 68.90 1.0
97 111 63.51 1.0
98 112 58. 21 1.0
99 113 52.56 .0
100 114 48. 48 1.0
101 115 44.175 1.0
102 116 39.92 1.0
108 117 34.26 1.0
104 118 29. 26 1.0
119 29.0 8.23
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£2.5-8 BEWEAKO - T 4440 0EERE(2/2)

BEF =) | 857 | EFF&HBH O BRFER
g5 &= (M¥) ' (h)
105 120 28.170 1.0
106 121 22.28 1.0
107 122 19.00 1.0
108 123 14.038 1.0
109 124 13. 41 1.0
110 125 19.18 1.0
111 126 25.82 1.0
112 127 30.38 1.0
128 30.0 15.74
113 129 31.63 1.0
114 130 35.12 1.0
115 131 40. 34 1.0
116 132 45.08 1.0
117 133 49.66 1.0
118 134 55.73 1.0
118 135 61.09 1.0
120 136 69.10 1.0
12] 137 73.63 1.0
122 138 78.88 1.0
123 139 34. 45 1.0
124 140 89.15 1.0
125 141 93.78 1.0
126 142 89. 46 1.0
143 100. 0 54.27
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£2.5-9 BEFHEAEOC -8V A7 NVOEERREE

BlEF -7 | GER727° BRFF&H N R R

55 %5 (H¥) (h)
127 144 3.83 1.0
128 145 11. 70 1.0
129 146 16. 47 1.0
130 147 20. 48 1.0
181 148 25.33 1.0
182 149 31.33 1.0
133 150 35. 41 1.0
134 151 40. 18 1.0
185 152 44. 81 1.0
136 153 49. 86 1.0

154 50. 0 12. 00
137 155 49.50 1.0
138 156 54.52 1.0
139 157 59. 01 1.0
140 158 59. 52 1.0
141 159 63.17 1.0
142 160 68. 15 1.0
143 161 73. 94 1.0

162 74. 0 41.16

144 163 73. 29 1.0
145 164 - -~ 78. 94 1.0
146 165 84.43 1.0
147 166 89. 47 1.0
148 167 94.61 1.0
149 168 98. 71 1.0

169 100. 0 24.00
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£2.5-10 BERMASO0 -0 9 A 7/ VOBERE

ME -5 | 582527 | BFFP BB D o R FEFE

F9 &5 (H¥) (h)
150 170 : 2.65 1.0
151 171 5.63 1.9
152 172 10. 46 1.0
153 173 16. 86 1.0
154 174 21.54 1.0
155 175 26.18 1.0
156 176 30.54 1.0
157 177 35.87 1.0
158 178 42.67 1.0
159 179 46. 42 1.0
160 180 51.30 1.0
181 50.90 8.86
161 182 53.96 1.0
162 183 60.97 1.0
163 184 66.05 1.0
164 185 T70.77 1.0
165 186 76.00 1.0
166 187 79.82 1.0
167 188 84.35 1.0
168 189 89. 44 1.0
169 190 94.42 1.0
170 191 99.15 1.0

192 100.0 64. 44

171 193 98.51 1.0
172 194 83.80 1.0
173 195 89.13 1.0
174 196 84.62 1.0
175 197 78.88 1.0
176 198 T4. 49 1.0
177 199 68. 14 1.0
178 200 63.43 1.0
179 201 58.73 1.0
180 202 52.25 1.0
181 203 48.50 1.0
204 50.0 6.73
182 205 49.30 1.0
183 206 42. 37 1.0
184 207 39. 117 1.0
185 208 34. 171 1.0
186 209 29.75 1.0
187 210 24.15 1.0
188 211 19. 74 1.0
139 212 15.56 1.¢
190 213 11.06 1.0

105




£2.5-11 2TH A 7 VFOLHRBRBRESEORY BE

satpp | 1o | 20 | 20 | 2 22 23 b 23~ | 24 | 24 | 25 | 25 | 28 27

PFD24D 000 | 4DZ | 4D2 | 4D2 | 402 | 4D2 | 4D2 | 4D2 | 402 | 4P2 | 4D2
PFD244 R21 | 3a1 | 3A1 | 3A1 | 3A1 | 3A1 | 3A1 | SE3 | SE3 | 583 | SE3I
PFD245 3c1 | 3c1 | 3c1 | sB3 | sB3 | sB3 | 583 | SB3 | 5B3 | s5B3 | SB3 | se3
PFD247 ROG | 381 | 31 | 4a2 | 4a2 | 4n2 | 4a2 | aaz | 4A2 | 4A2 | aA2
PFD248 a1 | 3at | 3a1 | aan
PFD249 SF3 | 5F3 | SF3 | 5F3
PFD250 2E1
PFO404 | 2F1 | 2F1 | 2F1 § 2F1 | 5B4 | 5B4 | 5B4 | 5B4 | S84 | 5B4 | SB4 | sB4 | SB4
PFDA09 1€t | 1E1 | 1E1 | 4c2 | 4c2 | 4c2 | dc2 | 4c2 | 4c2 | dc2 | 4c2 | 4c2
PFDMD 101 | 101 | 101 | 1Dt | 101 | 4F4 | 4F4 | 4Fs | 4F4
PFDA4%Y 282 | 282 | 282 | 3C1 | 4A4 | dA4 | 4ad | 4Ad4 | dAd | aad4 | 44 | 4m4
PFD412 101 | 1D1 | D1 | 483 | 483 | 483 | 4E3 | 4BE3 | 4E3 | 4E3 | 483 | 4E3
PFD413 B | 32 | 32 | 3a2 | 3az | 3A2 | 5A3 | 5A3 | 5M3 | 5A3
PFD414 2c2 | 2c2 | sc3 | 261 | sc2 | sc2 | sc2 | se2 | sc2 | sc2
PFD415 222 | 2A2 | 2A2 | 4C3 [ 4C3 | 4C3 | 4C3 | 4C3 | 43 | 4C3 | 4c3 | 4c3
PFD415 W1 | 4P | ac4 | 3e2 | 381 | 3E% | 381 | SE1 | SF4 | SF4
PFO501 000 | 1At | 201 | 201 | 201 | 2Dt | 3D2 | 4F1

PFD502 F1 ) R 1Rt L IR ] 4t | 4A1 | aar | oams
PFD503 2c1 | 2¢1 | 2c1 | 2¢1 | 2c1 | 2¢1 | 201 | 4Bi
PFD504 2c2 | 2c2 | 2c2 1 2c2 | 2¢2 | 2c2 | 3B2 | 382
PFD505 32 | 3A2 | 3az | aa2
PFDS07 261 | 000 | ooo | 1a1 ] 4a3 | 4a3 | 4a3 | 4A3
PFD508 . 301 | 301 ) 301 | 301 | 304 | 301 | 301 | 301
PFD509 a1 { 381 | 381 | 381 | 31 | 3m1 | 381 | 381
PFD510 3ct | 3¢1 | 3c1 | 3ci | 3¢t i 3c1 | 3c1 | 331
PFDS11 282 | 282 | 282 | 262 | 262 | 262 { 3Ei | 4E1

PFDS12 202 | 202 | 202 | 202 | 202 | 202
PFLI513 ic1 | 1c1 | 11 | 11 ] 2E1 | 3R
PFD514 B1 | 181 | 184 | 1B1 | 2¢2 | 2c2
PFD515 2A1 | 2at § oza1 | 2at | 2a0 | 21
PFD516 1E1 | 1E1 | 4E1 | 1E1 | 2D1 | 3Et
PFD517 261 | 261 | 261 | 281 | 261 | 3D2
PFDS518 Ri8 | 1Bt | 1B1
PFD518 R21 | 2a2 | 2a2 | 282 | 2A2
PFDS20 R22 | 281 | 281 | 281 ] 281
PFDS521 ROS | 282 | 282 | 282 | 282
PFD522 RO7 | 1Ci | 2E2
PFD523 000 | 1at | oo0 | 201
PFD524 Ro7 | 401 | 1D1 | 1D1 | 201
PFD525 R17 | 1F1 | 1F1 | 2F2 | 272
FFD526 ict | 3F1 | 3F1 § 3F1 | 3F1 | 3F1 | 3R | 3F1 | 5D4 | SD4
PFO527 000 | 000 | 4E4 | 3F2z | 3F2 | 3F2 | 5D3 | 5D3 | 503 | SD3
PFD528 R18 | 1E1 | 1E1
PFD329 RG2 | 1F1 | 1D1
PFD530 R21 | 2/ | zM
PFDS31 R2z | 3E2 | 3E2
PFD532 382 | @82 | 3B2 | 382 | 382 | 382 | 32 | 4F3 | 4F3
PFD533 000
PFD534 302 | 302 | 302 | 3Dz | apz | 302 | 302 | 302 | 482 | 482
PFD535 201 | 201 | 4E2 | 42 | 42 | 42 | 4E2 | 42 | 4E2 | 4E2
PFDS36 201 | 201 | 201 | 201 | Rod | RO | 4D3 | 4D3 { 4D3 | 4D3
PFDS37 11
PFD538 261 | 261 | s02 | RO3 | RO3 | RO3 | 5C3 | 5C3 | 563 | 5C3
PFD539 282 | 282 ) 2Bz | 282 | 282 | 4c1 | 4c1 j 4C1 | 4C1
PFD540 1F1
PFD541 2F2 | 3e2 | a2 | aE2 | 32 | 3E2 | 3E2 | 3E2 | SE4 | SE4
PFD542 2F2 | eF2 | 2F2 | 2F2 | 2F2 | 272 | 2F2 | 4D4 | 4D4
PFD544 1B | 181 | 181 | 4B4 | 4B4 | aB6 | 484 | 4B4 | 4B4
PFD545 282 | 2a2 | 2A2 | 282 | 2a2 | 4F2 | 3F2 | 483 | 48B3
PFDS46 1E1 | 1E1 | 1E1 | 5D4 | 5D4 | SD4 | 4F2 | 4F2 ) 4F2
PFD547 2a1 | 2at | 241 | 4E4 | 4E4 | 4E4 | 4E4 | 4E4 | 4E4
PFDS548 2F1 | 2F1 | 2F1 | 2F% | 2F1 | 2F1 | 2F1 | 3F1 | 5Ad
PFD548 281 | 281 | 281 | 2B1 | 281 | 4D1 | 4Dt | 4D1 | aDi
PFDS50 ic1 | 1c1 | 1c1 | 404 | 4aca | 404 | 4c4 | 4c4 | 4C4




R2.5-12 BU~2THA 7 LOBERE

AN EZEH (EFPD)
19 - 63.698
20 39. 989
20 3. 701
21 68. 837
22 68. 710
23 52.845
23 0.241
23"° 0.005
23"’ 7.199
24 41.522
24’ 0. 166
25 68. 849
25 3.328
26 39.513
27 30. 085
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#2.5-13 1®WAELUESRTEH

EaRBE® ( barns )

U-235 U-238 Pu
0X 1.683 0.0701 1. 776
1X 1.679 0.0704 1.774
2X 1.677 0.0707 1.774
3X 1. 690 0.0705 1.783
4X 1. 748 0.0695 1.814
5X 1.598 0.0708 1.967




#£2.5-14 BBEHEHT - SIEX" OABF—FH —000(pfd00)— (1/2)

siex analysis

input parameters used for this analysis

description

active fuel column length
extrapolation distance
fuel diameter
fuel central annulus diameter
pin dizmeter
cladding thickness
peak linear power
coolant mass flow rate
coolant specific heat
filn coefficient
gap coefficient
cladding conductivity
inlet coolant temperature
temp. at columnar (sintering) boundary
temp. at equiaxed grain boundary
fraction of theoretical density-unsintrd
fraction of theoretical density-sintered
fuel theoretical density
fraction of fuel volume occupied by dish
fraction of metal which is pu239 + pu24l
fraction of metal which is uranium 235
number of axial segments
peak burn up
operating time-effective full power days
mmber of calculations/printouts
fission gas release - columnar zone
fission gas release - equiaxed zone
fission gas release - unrestructured zone
sorbed gas per gram of fuel
fraction of sorbed gas which is nitrogen
parts per million water vapor
effective plenum length
percent of xenon in the fill gas
percent of krypton in the fill gas
coef linear expansion - intercept
coef linear expansion - slope
youngs modulns - intercept
youngs moduius - slope
poissons ratio
peak flux (energy > .1 mev)
material(1=annealed type 304 ss
2=annealed type 316 ss
3=20x cw type 316 ss )
external pressure
fission gas release/plenum press. option
pin delia d/d option
hot gap coefficient option

elastic stress option

name value
flen 5. 5000E+01
e -1. 1000E+01
fd 4. 6300E-01
void 0. 0000E+00
dp 5. 5000E-01
ct 3. 5000E-02
pm 3. 4057TE+02
cof 7. 0250E+01
cp 1. 2630E+00
hf 1. 5000E+01
hg 5. 6770E-01
ck 0. 0000E+00
ti 3. TOOQE+02
tb 0. 0000E+00
temp2 (. 0000E+00
denlo 9. 3T00E-01
denhi 9. 9000E-01
td 1. 1020E+01
dish 0. 0000E+00
pu 2. 2520E-01
u235 8. 6400E-02
segnun 1. 1000E+01
pbu 0. 0000E+00
efpd 2. 3029E+01
steps -2, 1300E+02
zl L. 0000E+00
72 1. 0000E+00
z3 -1. 0000E+00
cepgn 4. 4600E-06
fn 2. 1700E-02
ppm 1. 0000E+01
epl 4. 97T40E401
xefil 0. 0000E+00
krfil 0. 6000E+00
alphao 1. 4160E-05
alphas 6. 3420E-09
ymodo 2. 0793E+06
ymods  -R. 8600E+02
pnu 3. 2000E-01
pflux  3.1190E+15
tmswe 3. 0000E+00

exterp 2. 5100E+00
itabl 1. 06OOE+00
itab2 1. 0000E+00
itab3 1. 0000E+00
itab4d 1. 0000E+00

cl

cm

¥/cm

g/sec

i/ g-deg ¢

W/ cok2-deg ¢
w/cmxk2-deg ¢
v/cn-deg ¢
deg ¢

deg ¢

deg ¢

gn/cc

nwd/mtn
days

fraction
fraction
fraction
mol/gm

4]

cn/cu-deg ¢
co/cn-{deg ¢)%x2
kg/cmik?
kg/cmik2-deg ¢

neut/cmkk2-sec

kg/co¥k2

I=calc {=bypass

1=calc (=bypass

1=calc

0=hg from above is used
l=calc (=bypass



F2.5-14 BEEHEI—F STEX" OANT—#H —000(pfd001)— (2/2)

--- axjal flux,and power distributions used for this analysis ---

axial peutron linear heat
position flux(>0. 1MeV) ratio
(relative) (relative) (relative)

0. 045 0.606 (. 689

0.136 0. 756 0. 796

0.227 0.871 0.887

0.318 0.950 0. 958

0. 409 0.993 0. 996

0.500 1. 000 1. 000

0. 591 0.970 0.970

0. 682 0.908 0.907

0.773 0. 811 0.814

0. 864 0.687 0.703

{. 955 0.541 0.578
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TTT

#2.5-15

WOV 1 7 NI B DS H R ES.

HRREBRR I vy —H A FEBROERRAF v 7

J — F 0x (000D 1x (1bl) 2x (2bD) 3x (3p1) 4x (4bl) 5x (5b3)
'S5 pfdoot pfd003 pfd0l10 pfd022 pfd036 pfdQ57
1 99- - 99 - - - - - - - - - -

2 T4- 99- 99 93-102-102 99- - - - - - - -

3 63- 93~ 93 T1- 96- 96 93-142-142 142- - - - - -

4 61- T4- 74 6i- 74- 74 T4- 96- 86 96 - - - - - -

5 60- 63- 63 61- 71- 71 63- 96- 96 96- - - - - -

6 60- 63- 63 60- T71- 71 63- 96- 986 94- - - - - -

T 60- T71- 71 61- 71- 71 63- 96- 96 96 - - - - - -

8 61- 74- 74 61- T4- 74 T4- 96- 96 46 - - - - - -

9 63- 93- 93 T1- 96- 96 96- - - - - - - -
10 74- 99- 99 93-142-142 103- - - - - - - -
11 99- - 142~ - - - - - - - - -

aa-bb-cc

aa; FHREREBOEARR T v 7
bb; HIRBREROER T v 7

ce, B8 —FRA FEROEBRXF v 7




FLF A

B2.5-1 SIEXOa— FOBEEVEFN
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® =) ©

Hgay 18 % £ 8 Guess Hot Gap(l)I (i}-lap BE OEE
]. gap I

Fuel EEHSHE

(CALL FSINTR) Fuel-Clad Gap B O &
FP e HE BRBEZICEE ovf—zsb
(CALL FISGAS) o

TVvFLaREHSE

Jump EOEHE QVaAL
(CALL PPRES) o

fuel FAEEFEHHF B z08 *» 88
(CALL FDELD) (ROUGH)

Gas Gap I8 Gas & =4 5518

(TAOL = £ GMOL ) EPS = ROUGH+GVAL
Gas LHE =+ B EHHE HAEEZILLDa K20 b

( GMOL ~ TMOQL ) Bt a8

Gas REEZ A4 it & No

“-i :
Yes

DO60 =5 [ node Fuel-Clad BfEFE D OHE

Clad NEEZTEBEEODHE
( TCHK )

B2.5-2 HGAPOZ7o—F+— b (1/2)
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Ciad BRRAIMTEEDHD

]

BE Py
BE-BREZE set P > Py
Hg = 0.0
KX E - BHEEHEOHHE
(XKM)
B-BEHESICL G303
A rOEHE ; HS
I
t
Gap RE=ZFHOHE
HGAP=HR+~HGAS+HS
fuel REBEDEE
fuel RER
TCHEK = T SFECRAE

< TCHCK

60 COXNTINUE

Hgay = HGAP

Hgap OFHHE, NES 7

( RETURN)

[2.5-2 HGAPOD7ro—F +— b (2/2)




STT

| FP A Ao M HADMENE
Puzan ' Uza's ' U!“ b1 ] K i _l_ ] 3 OX: K+ N l
FP (X, Ke) % % % / mooe T GG
% / i Ni! B ADTR
TP 5D KN J PRS0 OMRENE
—————————————————— ’l :
L. . - .
Ehetich 0 H W A s P—C gap : Putt @#MA
F=FeA + PyAy o K = Uy
—\\\ “H-’lb m G=Gu{l._a(l‘eeac)
T Y CH+ ( F + & Y+ GAP =4
i A - c ~{i5"qQ*
| \\ - i “Gg(l"e(sqn)
| \ - H
; AN -7 ; -Gr'B
! X ' —(Ge-a)(1-€e ")}
¢~ : Jump Distance
20 Ml & o i E 5
f pue— a=G|'Q(q_Gz)
c=(¢, 2? .V=.V[l.?.=1373(2"a) Bm VT W -
! ¢ ; @ P q : REAKREBAE (W m)
-Day+ C Corll - Dayety :"%‘"1—/{;;;“— E—:K) B v R (MWD/TM)
Coe Tt Cibet e ) I f C: #1408
;W-ﬂﬁﬁhlq’-'ﬁ?ﬁ%ﬁ(f/mol) G M cold gap ()
P:RAHAL (dyne/cm) ! Go: HEBF gap (em)

Day © BN HH

= A, exp {-( &, (\;)-Az)z/!\.s}

o]
|

B2.5-3 FrovFav¥rso2LBeOREOME BT




CTITIED 0

COL.EQA # # B B
(Teons Teqa ) 18 %

HORFHT
COLBEULTHSh

No

No

Yes

Tpga T J'deg'l'ﬁ t-d1t

1
Feor ™~ FeolL Toorft) = Tggy (1-41)

No

Teqa LT B rpe®DEtH

Restrictived Density &
EsTD Toy TR fkdT
ot S

2 -~FKAFRBEOEHE

BT DB 3T
EQARELTHEH

No

t t=41
T2 Troa BORETRBT ST IC

BAd At EHMER store.

(RETURN)
No

rEQAh} < g, (-4t

Yes

Fabricated Density &=
TD T, TP K AT DFE

® ®

H2.5-4 STRUCTO7o—F +— b




( FISGAS)

5 node B DD fuel (SR
B )YHEDEHE

W M E 1

DO 20
5@ node ¥

P

£, B Gas 5858

SHEBRAR fuel RREE

20 CONTINUE

GasHE=Fr»EHDE L
B s oSt HE

H2BabEd#leodH

& node BDDER L FEEE

FBEE, B node X DD Gas Hi Y
HhETE

fnode ¥ VD Gas B EHKEHE

& nodeZ ) Retzin X7 Gas

BiHE

(rervan)

B92.5-5 FISGASOD7ao—F%—}
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AYab—%

by b "(!#
FOE o
by b e
A ab—% N+
Rl b v

Eg2.5-6

118

o 11
------- ;"““ 10
"""" o |
"""" . e
_______ ;__-__-_ 7
"""" -
"""" o |
""""" . |
"""" . |
"""" . |
"""" . |

[SIEX| @AMEFIN

BEFEREARET IV



« 0X{(000)—PFDOOG1
-0-6cy HAHLE

- Step No. 60

- RFIFHA 68.95MW
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at ~62.500 MWd (Shields, 1981)) unrestrained swelling-
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