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FUEL ROD FAILURE DUE TO MARKED DIAMETRAL EXPANSION AND FUEL RQOD
COLLAPSE OCCURRED IN THE HBWR POWER RAMP EXPERIMENT

Kazuaki YANAGISAWA

Department of Fuel Safety Research
Tokai Research Establishment, JAERI

{Received November 8, 1985)

In the power ramp experiment with the BWR type Tight water
toop at the HBWR, the two pre-irradiated fuel rods caused an
unexpected pe]Tet-c1add1ng interaction (PCI).

One occurred in the fuel rod with small gap of 0.10 mm,
which was pre-irradiated up to the burn-up of 14 MWd/kgU. At
high power, the diameter of the rod was increased markedly without
accompanying significant axial elongation.

The other occurred in the rod with a large gap of 0.23 mm,
which was pre-irradiated up to the burn-up of 8 MWd/kgU.The
diameter of the rod collapsed during a diameter measurement at
the maximum power Tevel.

The causes of those were investigated in the present study by
evaluating in-core data obtained from equipped instruments in the
experiment.

It was revealed from the investigation that these behaviours
were attributed to the local reduction of the coolant flow occurred
in the region of a transformer in the ramp rig. The fuel cladding
material is seemed to become softened due to temperature increase
caused by the tocal reduction of the coolant flow , and'co11apsed
by the coolant pressure, either locally or wholly depending on
the rod diametral gap existed.

Keywords: In-core Failure, Diameral Expansion, Collapse,
Pre-irradiation, BWR, Fuel Rod, PCI, HBWR, Power Ramp
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Table 1 Characteristics of the fuel rod: BWR 9

1. Fuel
Density (% T.D.)

Quter diameter {mm)
Length {mm)
End form

Enrichment (wt %)

2. Cladding
State
Quter diameter {mm)
Inner diameter {mm)

Wall thickness {mm)

3, Fuel rod

Diametral gap (mm)

Filler gas pressure (MPa)

Length of enriched column (mm)

Plenum volume {c.c.)

94.80
10.440
16.274
Chamfered
13.0

Fully annealed and autoclaved
12.279

- 10.549
0.865

0.100
0.1 with pure helium
447.5

5.7

Table 2 Characteristics of the fuel rod: BWR 14

. Fuel
Density (% T7.D.)
Quter diameter (mm}
Length (mm)
End form

Enrichment (wt %)

2, Cladding
State
Quter diameter (mm}
Inner diameter (mm)

Wall thickness {mm)
3. Fuel rod
Diametral gap {mm}

Filler gas pressure {MPa)

‘Length of enriched column (mm)

Plenum volume {c.c.)

94.80
10.31
10.160
Chamfered

13.0

Fully annealed and autoclaved
12.271
10.547
0.862

0,236

0.3 with pure helium
446.7

3.9
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Fig. A.38 Diameter profile of BWR9 at the run number
8872: DG-Z
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Fig. A.42 Diameter profile of BWR9 at the run number
8874: DG-2




PROMIL

PROMIL

- =304

JAERI—-M 85—-107

PERIODIC. IFA = 05201 : RUNNO = 0BB75 : PIN MOVING = UP

&+ = O0=1

=124
144
e

] T

-204

| \

24
1

-264

-28+

) 20 e & 40 ko
LENGTH RATE (i}

Fig. A.43 Diameter profile of BWR ¢ at the run number
B875: DG-1

PERIGDIC. IFA = 05201 : RUNNO = 08875 : PIN MOVING = UP

+ = D0O0-2

-] 2

4

—1 4

- | B

20

-224

ye

-26+

-2B4

-32 T

0 20 80 100

4D BO
LENGTH RRTE (¥}
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x%% POWER HISTORY OF BWRO9 DURING POWER RAMPING xx*x

COVERD 25 . JUN . 1983

TIME ALHR Pr EC
HOUR KW/ M MPA MM
&.00C 0.196 -59.999 4L.784
7.000C 0.152 -9 _999 4 .701
8.000 0.152 -9% .999 4L.688
9.000 0.167 -99 669 4,688
10.000 0.094 -99_.99¢9 L.672
11.000 C.065 -99.999 L.6TT
12.000 0.10¢9 -9%.69¢ 4L.675
13.000 0.065 -99.999 L. 675
14.000 0.109 -94.999 L. 675
15.000C 0.094 -99.99¢% L.673
16.0C0 0.080 -32.9%9 L.673
17.000 0.123 -99.999 L6732
18.000 0.0%4 ~-9%9 . 999 L.678
16.000 0.123 -99 _.999Q 4L .651
20.000 0.123 -99.999 4L . 657
21.000 0.138 -9%9.999 4.657
22.000 0.138 —-99_99¢ 4L,.654
23.000 0.123 -99,999 L. 646

COVERD 26 . JUN . 1983

TIME ALHR PF EC
HOUR o KW/M MPA MM
0.0 0.123 -99.999 4,646
1.000 0.094 -2%.999 4L.5646
2.000 0.094 -99.999 4.638
3.000 0.152 -99.999 4.638
4.000 0.138 ~-99.999 4,633
5.000 0.109 -99.999 4.633
6.000 0.152 -99.999 4.633
7.000 0.123 -99.999 4L.625
8.000 - 0.138 ~99.999 4.625
9.000 6.123 -99.999 4.625
10.000 0.123 -99.999 4.4630
11.000 0.152 -99.9%9 4.630
12.000 0.152 -95.29% 4.622
13.000 0.152 -99.999 4.622
14.000 2.526 -99.999 L o647
15.0060 2.934 -99.999 4.651
16.000 2.934 ~95.G99 4.64L9
17.000 5.191 -99.999% 4,658
18.000 4.433 -99.999 4.647
19.000 4.055 -99.999 4.645
20.000 2.206 -9%.999 4.608
21.000 4.885 ~-95.79% 7.137
22.000 1.609 -99.999 7.163
23.000 0.240 -9%.999 4.611
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x%%x POWER HISTORY OF BWRO9 DURING POWER RAMPING xx*xx

COVERD 27 . JUN . 1983

TIME ALHR PF EC
HOUR KiW/M MPA MM
2.0 0.211 -99.999 4.617
0.130 1.041 -99,999 4.636
0.300 6.224 -99.999 4.707
0.450 7.739 -9%.999 4.726
1.000 9.894 -99.999 4.724
1.150 11.117 -95.999 L.710
1.300 12.471 ~39.96¢ 4.751
1.450 17.058 -96.59¢ 4L.834
2.000 20.043 ~96,999 4.853
2.150 21.354 -$9.999 4.773
2.300 20.655 -99.999 4,776
2.650 22.635 -99,.999 4.819
3.000 23,494 ~9%.999 4.851
3.150 23.611 -99.999 4.B46
3.300 24.033 -95.999 4.857
3,450 23.727 -99.999 4L.833
4.000 23.596 -99.99¢ 4.833
L.150 23.451 -99.,999 4 .B33
4.300 23.378 -99.9%9 4,833
4.450 23.305 -99.999 4.819
5.000 23.247 -99.,999 4,814
5.150 23.159 ~99.99¢ 4L.819
5.300 23.116 -99.99¢ 4.819
5.450 23.145 -99,999 4L.806
6.000 23.087 ~-39.99¢ 4L.814
6.150 22.941 -99.999 4.800
6.300 22.868 -99,.999 4,800
6.450 22.824 -99.999 4.792
7.000 22.737 -99.999 4,787
7.1590 22.606 —-99.999 4L.787
7.300 22.504 -99.999 4.795
7.450 22.388 -99.999 4,803
8.000 22.358 -99.999 4L.795
8.150 22.242 -99.99% 4,795
R.300 -$9.999 -99.999 -99.999
8.450 22.169 -99.999 0.362
$.000 26.086 -99.999 7.110
9.150 24.018 -9%.999 16.100
9.300 27.557 -99.999% 10.897
9.450 30.382 -99.9%% 10.758
10.000 35.056 -9%.99¢ 2.350
10.150 30.804 -99.99¢ 3.322
10.300 26.974 -99,.99¢ 3.835
10.450 20.276 -99.999 4,131
11.000 12.966 -99.,999 4.186
11.150 5.380 -99.999 4L .809
11.30C 0.138 -99.999 L.BB7
11.450 c.211 ~99.999 5.044
12.000 0.225 -95.999 5,155
12.150 0.269 -$9.999 5.053%2
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xxx POWER HISTORY OF BWRO9 DURING POWER RAMPING xxx

COVERD 27 . JUN . 1983

TIME ALHR PF EC
HOUR KW /M MP A MM
12.300 0.211 -99.999 0.575
12.450 6.211 -99.999 C.574
13.000 0.211 ~99.999 0.58%
13.1350C 0.196  -99,999 0.579
13.3C0 3.502 -99.999 0.596
13.450 9.079 ~99.999 0.633
14.CC0 15.791 -99.,96¢ 0.670
14.150 21.572 -99.999 0.723
14.300 26.232  -99.999 0.803
14,450 29.144  _99.909 0.903
15.000 20.717 -23.,10C4 0.907
15.150 34.313 40.301 2.379
15.300 30.527 7.478 0.673
15.450 30.251 3.150 0.710
16.000 28.897 Z_.143 0.737
16.150 29.290 2.132 0.727
16.300 29.421 2. 114 0.738
16.450 29.508 2.858 6.734
17.000 29.275 -2 743 0.718
17.150 29.989% ~-2.271 0.759
7.300 30.236 -2.781 0.771
17.450 30.105 -2 _.752 0.751
18.000 29.974 3,151 0.748
18.150 35.566 2% _LAD 3 408
18.300 30.950 4L.205 0.802
18.450 30.047 Z_1R9" 0.747
19.000 29.901 5.65¢& 0.775
1%9.150 30.324 5.725 0.791
19.300 30.251 3.590 0.770
19.450 20.018 5.030 0.767
20.000 306.076 3145 0.753
20.1590 29.537 2.846 0.724¢
20.300 29.392  2.59?2 0.715
20.450 29.2%90 1.249 0.720
21.000 29.435 2.594 0.726
21.150 29.537 2.853 0.739
21.300 29.8453 2,133 0.75%9
21.450 29.668 3,134 0.754
22.000 29.756 3 _ 143 0.7869
22.150 29.727 3.134 0.754
22.3C0 29.508 2. 1364 0.754 -
22.450 29.697 3,130 C.754
23.000 29.683 3,126 0.749
23.150 29.610. 3.125 0.744
23.300 29.71¢2 4L.501 0.749
23.450 29.712 2 134 0.744
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x%xx POWER HISTORY OF BWR0O9 DURING POWER RAMPING #*xx

COVERD 28 . JUN . 1983

TIME ALHR PF EC
HOUR Kid /M MPA MM
0.0 29.668 3.13¢% C.754
0.150 2%9.595 3.157 C.754
0.300 29.4G4 3.152 C.754
0.450 29.421 3.143 G.754
L.000 32.013 24 .160 2.379
1.150 30.484 3.133 C.728
1.300 29.595 3.150 C.733
1.450 29.479 3.130 C.733
2.000 29.406 3.111 0.718
2.150 29.581 3.150 0.748
2.300 29.814 1.501 ¢.728
2.450 29.4697 3.150 0.743
3.000 29.450 3.121 0.723
3.150 29.392 3.152 0.733
3.300 29.290 1.497 0.723
3.450 29.275 3.143 0.727
4.000 29.290 4L.549 0.727
4,150 29.261 2.888 0.71¢2
4.300 29.275 3.139 0.723
4.450 29.348 3.141 0.721
5.000 29.421 3.144 0.727
3.150 29,4664 3.145 Q.733
5.300 29.464 3.140 0.733
5.450 29.392 3.139 0.727
6.000 2P Lb4 3.136 0.723
6.150 29.348 3.123% 0.717
6.300 29.290 1.502 0.723
6.450 29.304 3.121 0.728
7.000 29.697 1.4%7 0.734
7.150 29.377 2.877 0.718
7.300 29.231% - 2.873 0.712
7.450 29 .537 2.866 0.739
8.000 29.959 2.858 0.739
8.150 30.280 2.849 0.745
8.300 30.338 2.844 0.741
8.450 30.469 3.152 C.759
$.000 30.513 3.13¢9 0.75%
9.150 30.047 2.893 0.765
g.300 30.629 4,493 0.771
9.450 30.862 3.148 0.786
10.000 30.833 3.157 0.817
1C.150 30.760 1.505 0.802
10.300 30.921 3.144 0.812
16.450 30.848 3.159 0.806
11.000 30.746 2.139 0.802
11.150 30.773 3.140 0.796
11.300 30.789 1.509 0.802
i1.450 Z0.833 3.158 0.796
12.000 30.833 8.514 0.806
12.150 30.935 13.821 2.379
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xx% POWER HISTORY CF BWRO9 DURING POWER RAMPING #*xx

COVERD 28 . JUN . 1983

TIME ALHR PF EC

HOUR KW/ M MPA MM

12.300 33.658 7.881 0.776
12.4350 35.405 22.089 2.37%9
13.000 31.692 -3.877 0.791
13.150 33.644 -4 144 0.974
1%2.300 39.075 -3.978 0.965
13.450 346.104 -4.003 0.950
14,000 35.988 -4 .,003 0.%965
14 .150 L0.633 ~0.748 2.379
14.300 £1.609 -0.616 £2.379
14 .450 42.613 ~3.851 1.072
15.000 £0.982 -3.901 1.056
15.150 45.861 21.078 2.408
15.300 L 433 -3.952 1.236
15.450 50.520 ~3.995 1.162
16.000 4L6.356 -3.919 1.113
16.150 46.516 -4.,199 1.123
16.300 49.210 -3.835 1.091
14.450 50.127 -22.9%90 2.011
17.000 55.04% ~-1.312 1.03C
17.150 57.131 16.758 2.379
17.300 51.103 -1.279 1.043
17.450 57.277 -0.630 2.408
18.000 5B.747 -0.616 2.379
18.150 58.398 -0.844 2.379
13,300 50.928 -1.244 0.979
18.450 49 443 -1.211. 0.960
19.000 LG .603 -1.213 0.961
19.150 LG .9%96 -1.192 0.998
19.300 50.782 -1.21¢ 0.996
19.450 S9.344 -0.749 2.37¢9
20.000 51.088 . -1.207 0.98¢4
20.150 50.637 -1.197 0.970
20.300 50.768 -1.216 0.980
20.450 50.753 -1.214 0.99%
21.000 50.797 -1.207 . 0.984
21.150 S0.826 -1.213 0.98¢9
21.300 50.8B26 -1.211 0.974
21.450 50.972 -2.282 0.356
22.000 49,326 -1.255 0.971
22.159 43,836 -1.251 D.926
22.300 38.492 -1.251 0.930 .
£2.450 36.920 -1.265 0.940
23.000 37 .662 -1.272 0.940
23.150 39.774 -1.263 0.940
23.300 38.274 -1.254 0.940
23.450 40,546 -1.263 0.950
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xx*x POWER HISTORY OF BWRO9 DURING POWER RAMPING *xxx

COVERD 29 . JUN . 1983

TIME ALHR PF EC
HOUR KW/M MPA MM
0.0 LD 672 ~1.252 0.960
0.150 44 157 —1.252 0.935
0.300 Lb. 142 —1.229 0.930
0.450 Lbt.084 —L.233 0.936
1.000 44,055 -1.226 0.931
1.150 46.128 -1.21¢9 0.937
1.300 44,244  =1.213 0.937
1.450 L4 .419 —1.208 0.927
z2.000 Ld 692 -1.203 0.932
2.150 L4351 -1,209 0.901
2.300 L2 .366 -1.218 0.907
2.450 40.269 —l.262 0.926
3.000 37.4677 ~1.256 0.935
3.150 35.260 —1.283 0.939
3.300 32.974 —1.270 0.935
450 30.047 ~1.258 0.919
4.000 27.499 —~1.261 0.909
4.150 1.754 —1.273 0.808
4.300 0.225 ~1.280 0.813
4. 450 6.313 —1.299 0.813
5.000 0.225 -1.29%9 0.812
5.150 0.298 -1.302 0.817
5.300 2.511 -1.300 0.833
5.450 3.429 —1.290 0.828
6,000 3.341 -1.281 0.828
&.150 3.137 -1.274. 0.824
65,300 z.25¢4 —l.264 0.824
S.4350 %.822 -1.270 0.830
7.000 4,419  ~1.259 0.825
7.150 6.982 -1.246 0.842
7.300 9.646 —1.253 0.857
7.450 10.666 -1.25%3 C.857
8.000 10.739 -1.252 0.857
8.150 10.768 -1.249 0.862
8.300 10.768 ~1.248 0.852
8.450 10.753 -1.254 0.842
$.00C 10.768 -1.248 0.846
9.150 10.724 ~-1.264& 0.851
9.300 10.797 -1.248 0.846
9.450 11.204 -1.258 0.856
10.000 13.563 -1.261 D.867
10.150 14 .947 -1.260 G.873
10.300 15.136 ~—1.276 0.877
10,450 15.121 -1.268 0.872
11.000 15.107 -1.256 0.867
11.150 15.121 ~-1.285 0.867
11.300 15_p78 —1.263 0.872
1.450 15.092 -1.265 0.867
12.000 15.063 -1.255 0.867
12.150 14.990 -1.269 0.862



JAERI-M 85—-187

x%%* POWER HISTORY OF BWRO9 DURING POWER RAMPING *x*x

COVERD 29 . JUN . 1983

TIME ALHR PF EC

HOUR KW/M MPA - MM

12.300 14.976 -1.260 0.872
12.450 14.947 -1.25%9 0.867
13.000 14.932 -1.260 0.867
13.150 14.874 -1.262 G.872
132.300 14 .874 -1.268 0.866
13.450 14.801 -1.253 0.862
14.000 14.743 -1.258 0.862
14.150 14,699 -1.259 0.862
14,300 14.961 -1.258 0.867
14.450 14.961 -1.258 0.862
15.000 13.796 -1.273 0.861
15.450 13.753 -1.255 0.852
15.300 13.70¢9 -1.284 0.861
15.450 13.738 -1.2%90 0.875
16.000 13.738 -1.279 C.866
16.150 13.709 -1.265 0.862
16.300 13.636 -1.257 0.862
16.450 13.636 -1.276 0.862
17.0G0 13.622 -1.263 0.866
17.150 13.636 ~1.263 C.B6S
17.300 13.622 -1.277 0.866
17.450 13.593 -1.26¢8 0.866
18.000 13.578 -1.273 0.8642
18.150 13.593 -1.273 0.862
18.300 13.593 -1.257 0.8642
18.450 13.593 -1.254. 0.862
19.000 13.549 -1.264 C.B62
19.150 13.534 -1.247 0.857
19.300 13.534 -1.256 0.857
19.450 13.491 -1.257 0.857
20.000 13.476  —-1.265 0.862
20.150 " 13.403 -1.276 0.862
2C.300 13.418 -1.264 0.866
20.450 13.287 -1.258 0.862
21.000 13.228 -1.26% 0.862
21.150 13.185 -1.257 0.857
21.300 0.779 ~-1.264 0.857
21.450 11.263 -1.277 0.866
22.000 9.23% -1.261 0.857
22.150 5.438 -1.259 0.857
22.300 9.981 -1.260 0.857
22.450 9.923 -1.260 0.857
23.000 11.030 -1.248 0.857
23.150 10.040 ~-1.260 0.857
23.300 9.370 ~-1.259 0.857
2%.450 7.588 -1.256 0.857
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xx%x POWER HISTORY OF BWRO9 DURING POWER RAMPING *xx

COVERD 320 . JUN . 1983

TIME ALHR PF EC
HOUR KW/M MP A MM
0.0 9.617 ~1.260 0.857
0.150 11,787 ~1.251 0.862
0.300 10.433 -1.258 0.862
0.450 11.263 -1.279 0.862
1.000 11.496 -1.265 0.862
1.150 11.568 -1 .263 0.862
1.300 11.554 -1.267 0.866
1.450 12.384 -1.269 0.862
2.000 11.729 -1.259 0.857
2.150 11.845 -1.248 0.857
2.300 11.612 -1.251 0.862
2.450 11.714 -1.266 0.862
3.000 11.903 -1.266 0.862
T.150 11.%03 -1.257 0.862
3,300 11.889  ~1.257 0.862
3,450 11.583  -4.258 0.862
4.000 11.539  -1.257 0.862
4,150 12.122 ~-1.268 0.862
4.300 11.437 -1.266 0.857
4.450 10.957 -1.245 0.862
5.000 13.097 -1.249 0.862
5.150 13.199 -1.260 0.862
5.300 13.214 -1.256 0.857
5.450 13,170  -1.263 0.862
6.000 13.272 -1.259 0.862
6.150 13.243 -1.281% 0.866
6.300 13.258 -1.265 0.866
6.450 13.243 -1,273 0.862
7.000 13.199 -1.268 0.857
7.150 13.214 -1.266 0.862
7.300 13.301 -1.272 0.862
7,450 13.243 ~1.,266 0.866
8.000 13.520 -1.282 0.866
8.150 13.622 -1.248 0.867
8.300 13.898 -1.257 0.872
8.450 15.558 -1.277 0.887
9.000 15.879  ~1.280C 0.892
9.150 15.879 -1.268 0.892
9.300 15.864 -1.269 0.887
9.450 16.039 -1.269 0.897
10.000 18.019 -1.284 0.913
10.150 18.907 -1.277 0.913
10.300 18.354 -1.257 0.887
10.450 15.282 -1.251 0.867
11.000C 14.626 -1.260 0.887
11.150 14.583%3 -1.257 0.862
11.300 14.816 -1.277 0.867
14,650 15.311  -1.261 0.872
12.000 14.044  -1.267 0.866

=13~ 04—
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PERIDDIC. IFA = 05201 : RUNNO = 0Y91E0 : PIN MOVING = DOWN
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Fig. A.57 Diameter profile of BWR 14 at the run number
9160: DG-1
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Fig. A.58 Diameter profile of BWR l4 at the run number
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Fig. A.59 Diameter profile of BWR l4 at the run number
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Fig. A.60 Diameter profile of BWR 14 at the run number
9162: DG-2
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Fig. A.61 Diameter profile of BWR 14 at the run number
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Fig. A.62 Diameter profile of BWR 14 at the run number
9168: DG-Z
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Fig. A.63 Diameter profile of BWR 14 at the run number
9170: DG-1
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Fig. A.64 Diameter profile of BWR 14 at the run number
9170: DG-2
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Fig. A.65 Diameter profile of BWR 14 at the run number
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Fig. A.66 Diameter profile of BWR 14 at the run number
9172: DG-2
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Fig. A,.67 Diameter profile of BWR 14 at the run number
9178: DG-1
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Fig. A.68 Diameter profile of BWR 14 at the run number
9178: DG-2
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Fig. A.69 Diameter prefile of BWR 14 at the run number
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Fig. A.7]1 Diameter profile of BWR 14 at the run number
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Fig. A.72 Diameter profile of BWR 14 at the run number
9182: DG-2
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Fig. A.73 Diameter profile of BWR 14 at the run number
9188: DG-1
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Fig. A.74 Diameter profile of BWR 14 at the run number
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Fig. A.75 Diameter profile of BWR 14 at the run number
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Fig. A.76 Diameter profile of BWR 14 at the run number
9190: DG-2
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Fig. A.77 Diameter profile of BWR l4 at the run number
9192: DG-1
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Fig. A.78 Diameter profile of BWR 14 at the run mumber
9192: DG-2
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Fig. A.79 Diameter profile of BWR 14 at the run number
9194: DG-2
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Fig. A.80 Diameter profile of BWR 14 at the run number
9194: DG-2
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Fig. A.81 Diameter profile of BWR 14 at the run number
9196: DG-1
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Fig. A.82 Diameter profile of BWR 14 at the run number
9196: DG-2
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Fig. A.83 Diameter profile of BWR 14 at the run number
9198: DG-1

PERIGOIC. IFA = 08201 : RUNNO = 08198 : PIN MOVING = DOWN

+ = D0-2

—14
— 164
_15-
~264
224

-244

-Z8+

-3n4

-32 — T - - T 1
0 20 40 60 8q 100
LENGTH RRTE (%)

Fig. A.84 Diameter profile of BWR 14 at the run number
9198: DG-2
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Fig. A.85 Diameter profile of BWR 14 at the run number
9200: DG-1

PERIOGIC. IFA = 05201 : RUNNO = 08200 : PIN MOVING = DCWN

+ = 00=~2

-12-
-144
=16+
1B
-20+
-22
—24-
-26
-284

=30+

g % ' 0 % & Tho
LENGTH RATE ()
Fig. A.86 Diameter profile of BWR 14 at the run number
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Fig. A.87 Diameter profile of BWR 14 at the run number
9202: DG-1
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Fig. A.88 Diameter profile of BWR 14 at the run number
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Fig. A.89 Diameter profile of BWR 14 at the run number
9204: DG-1
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Fig. A.90 Diameter profile of BWR 14 at the run number
9204: DG-2
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Fig. A.91 Diameter profile of BWR 14 at the run number
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Fig. A.92 Diameter profile of BWR 14 at the run number
9210: DG=2



