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Critical experiment on the decrease of power gradient

with a "Gray Nose Control Rod"

Iwao KOBAYASHI, Harumichi TSURUTA, Takenori SUZAKI,

Akio OHNO, Kiyonobu MURAKAMI, Mikio SAKURATI ,

Hiromi MARUYAMAT Masao YAMAGUCHIT Kazuo KAWAKAMI*
(Received November 29, 1978)

In order to lower the large power increase rate of fuel
rods adjacent to a control rod in a BWR, a "Gray Nose
Control Rod" (GNCR) is proposed; it was examined experiméntally
with a critical assembly TCA in the Japan Atomic Energy
Research Institute. The GNCR has a weak thermal neutron
absorber ''gray nose'' about 20cm long at tip of a conventional
control rod. Axial and radial power distributions were
measured by gamma scanning method. A reactivity worth curve
of the control rod was measured by pulsed neutron technique
and this was'compared with the conventional curve, With the
GNCR, the impact of control rod withdrawal upon the fuel
is reduced such that the local power increase rate with
control rod withdrawal is decreased by 43% from the conven-
tional. The yearly power plant capacity factor can be improved

by 1.5% due to better performance of the control rod.

Keywords: Gray Nose Control Rod, Neutron Absorber, Axial
Power Distribution, Reactivity Worth, Rod Withdrawal Impact,

Power Increase Rate, Critical Experiment, BWR

* Hitachi Ltd.
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Table 1 Fuel rod, Channel box and Grid plate

Fuel rod
?35U enrichment w/o
0/M
Diameter, mm
Density, | g/cm3

Stack length, mm
Cladding

Material

Inner diameter,mm

Thickness, mm

2.596 or 2.013

2.04 2.00
12.50 12.50
10.40 10.40

1441.5 1441.0
Al Al
12.65 12.64
0.76 0.76

Channel box

Material Zircalloy-4
LxWxZ (outer L,W),mm 138x138x1860
Thickness mm 2.0
Grid plate
Material Al
Lattice pitch mm 18.75 square
Dimension mm 580x860x6
Diameter of hole mm 14.48
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Table 2 Specification of the gray nose control rods

{A) Conventional control rod with a U handle

Neutron absorbing rods

Neutron absorber B,C powder, 30+3 g-rod
Cladding of B,C Material SUS 304
O0.D. - 4.8x02
Length _ 1,665+ 2
Number of rods 21 rods wing

toetal 84 rods

Sheath
Material SUS 304
Wing width 1185+12
Length 1,71942
Thiekness 1.47
Tie reod Material SUS 304
Length 1,720+£2
Width 397+ 07
U type handle Material SUS 304
L.ength 70.0
Width of
Cruciform wing 2476412
Control blade Thickness 7.9

Width 2476

(B) Conventional type

The U type handle is detached from (A).

(C) Sheath type (1L)
A sheath type adapter of 1533mm length is attached to (B)

in between the absorber and lower adapter.
Sheath (1L) Material SUS 304
' Length 153.3

(D) S8 type (1L) _
Four stainless steel plates are enclosed in the sheath type (C).

S8 plate Material SUS 304
Length 102.0+1.2
Width 101.5+1.2
Thickness 4.5+ 05



(E)

(F)

(@

JAERI-M 8020

Zr'y type (1L)

Four zircalleoy—4 plates are enclosed in the sheath type (C).

Zr'y plate Material Zircallog—4
Le_ngth 1020+1.2
Width 101.5:{:_1.2
Thickness 45+ 0.5

Cruciform handle type (1L)

A cruciform handle is attached to {(C) inplace of the lower

adapter. _

Cruciform handle Material SUS 304
Length 1524+ 1.2
Width 24764 1.2
Thickness 7.0

Al type (1L} or (2L}

A aluminum adapter of 63.5(1L) or 153.3mm{ 2L) length is

attached to {C) inplace of the lower adapter.

Al adapter Material Aluminum
Length 63.5 or
153.3

Width of cruci-
form wing 247.6
Thickness 80

Sheath type (2L}

A sheath type adapter of 2553mm length is attached to (B)
in between the absorber and lower adapter.
Sheath (2L) Material SUS 304

Length 255.3
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Table 4 Critical configurations of cores
—_— Gomere L Symbor |Oriuicn! [Temperature) Core

Type ?il;?g;:g(aclm) rods level (em) (c) pattern
6179 — Full out 289 14359 13.0 1
6236 — Full o.ut. 576 41.47 120 14
6191 | Conventional 8703 312 106.25 123 2
6190 v 79.53 324 99.27 125 3
6180 " 7203 330 94.17 131 5
6188 y 7203 330 9395 150 5
6174 C‘”}}’eﬁggd‘“{gl with 7203 | 330 | 10977 145 5
6238 | Conventional “Full in 576 14325 lé.l 15
6231 " Full in 676 73.64 120 16
6202 | Sheath ( 1L) 87.03 326 9899 122 4
6199 v 7953 336 91.61 125 7
6196 v 7203 356 8811 123 9
6215 | Sheath (1L) with 7203 | 364 87.29 122 11
6225 | Sheath ( 2L) 7203 369 89.19 121 12
6208|888 (1L) 87.03 326 10327 122 4
6205 " 79.53 336 96.6 4 123 7
6204 " 7203 360 8573 123 10
6228| 88 (2L) 7203 374 8872 11.9 13
6212 | Zr'y (1L) 87.03| 326 9499 122 4
6211 " 7953 334 9511 123 6
6210 ’ 7203 352 94.00 122 8
6271 Sheath {1L) 7203 2.0&%2562 9615 147 17
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Table 6
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Calculational conditions for few group constants

Energy boundary of few groups

10MeV—5.53 keV, fast group

5.53keV—0.625eV, epi— thermal group

0.625eV—0ev, thermal group

Control rod

Temperature 20T
fast and epithermal
Number of groups - 68
groups thermal groups 30
geomét,ry slab

calculation | nethod 5 group transport
Table 7 Atomic number densities
X 10** em™®
Fuel Boron carbide
Fuel t .
Noiin TR 5 6 w0 O, Nuclide B,C
¢
B o 6.086 x 107* "B 2.091 x 107
238y 5 255 X 10-? B 8578 X 107°
o 4.725 % 1072 © 2951 x 107"
Controel rod structure
Cladding
Nuclide SUS 304
Nuclide Al
‘ » Feo 5.960 X 1072
Al 6.034 X 10
Cr 1.767 X 1072
Ni 7.411x 1073
Channel box -3
Mn 1.760X%X 10
Nuclide Zr' y— 4
Zr 4248 X 10_2 Moderator
. x10*
Sn 499310 Nuelide Water
Fe 1.415% 10 *
Cr 7.599 X 10 ° 6.676 x 107

3.338%x10°?
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Table 8 Few group constants
Material Group D 2a v 231 P
Homogenized 1 1.55276 0.00333 0.00511 0.04487 0.00177
fuel, '
cladding & 2 0.58084 0.02273 0.01121 0.07302 0.00460
moderator
3 0.19965 010344 0.16627 0.0 0.06842
Water 1 1.53270 0.00016 0.0 0.07906 0.0
2 0.568084 0.00092 0.0 0.14846 0.0
3 0.13666 001508 0.0 0.0 0.0
Stainless i 1.28570 000139 0.0 0.00169 6.0
steel 2 0.37511 | 0.01129 | 0.0 0.00307 | 0.0
3 0.33065 0.16625 0.0 0.0 0.0
Zr’yf4 1 1.60532 0.00008 0.0 0.03123 0.0
{ channel ) 2 0.83514 0.00374 0.0 0.05304 0.0
3 0.35886 0.00981 0.0 0.0 0.0
Black absorber boundary constants
D d¢
group s dx
1 0.0
2 0.09728
3 0.29851
Table 9 Calculated effective
multiplication factors
Case . Hs¢ (em) Kott
C. R. full out 41.5 0.995
C. R. full out 1441 0.990
C. R. full in 738 1.0OO
Sheath type 72Zcm out 1441 0.980
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Fig. 32 Three dimensional power distribution in an assembly with
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23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23

Test region

1-28 ; Homogenized fuel,moderator & cladding
29,30 ;  channel box
31,32 ; Water gap

33 ; Control rod tie rod

35 ;s Control rod blade

Driver region
13 ; Homogenized fuel,moderator & cladding
23 i Water gap
Fig. 5¢ An example of FASMO material map
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Fig. b1 Geometry and mesh points in one bundle

Control rod tie rod /Mesh point number
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Fig. 52

Geometry for FASMO calculation (horizental}
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Pattern N id A.1.1 £ © Core pattern N IKCHILL TV D,
M@ B 5% Pattern 17 £HIC L T Fig-A.1.1 IK7RT
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Fig. A.1 1
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®o 55 % Pattern 17 £%C L TFig. A. 1.1 /RS
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Table A.1.1 Critical configurations of cores
Run o oaere, of fuel waer . [Tomperature| Coro

e [Hisntety | e |edn|(€) |
6179 - Full out 289 | 14359 130 1
6236 — Full out 576 4147 120 14
6191 | Conventional 87.03 312 | 10625 123 2
6190 » 79.53 324 9927 125 3
6180 " 7203 330 94,17 131 5
6188 v 7203 330 9395 15.0 5
6174 | Conventional with 7203 | 330 | 10977 145 5
6238| Conventional Full in 576 14325 121 15
6231 » Full in 676 73.64 120 16
6202 | Sheath (1L) 8703 326 9899 122 4
6199 ’ 79.53 336 91.61 125 7
6196 ’ 7203 356 8811 123 9
6215 | Sheath (1L) with 7203 364 87209 122 11
6225 Sheath (2L) 7203 3609 89.19 12.1 12
620888 (IL) 87.03 326 | 10327 122 4
6205 v . 79.53 336 96.6 4 123 7
6204 ’ 7203 360 8573 123 10
622888 (2L) 7203 374 8872 11.9 13
6212|2zry (1L) 87.03 326 9499 122 1
6211 v 79.53 334 9511 12.3 6
6210 v 7203 352 94.00 122 8
6271 | Sheath (1L) 7203 2.0&2153; 96.15 14.7 17
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List of Figs.
Plan view of core and fuel rods of power distribution
measurements (Run No. 6239, radial, C.R. full out)
Plan view of core and fuel rods of power distributuon

measurements (Run No. 6163, axial, C.R. full out)

Plan view of core and fuel rods of power distribution

measurements (Run No. 6232, radial, C.R. full in)
Plan view of core and fuel rods of power distribution
measurements [{Run No. 6242, axial, Conventional type,
(72) em withdrawal)

Plan view of core and fuel rods of power distribution
measurements (Run No. 6241, radial in assembly,
Conventional type,(72) cm withdrawal)

Plan view of core and fuel rods of power distribution
measurements (Run No. 5240, radial, Conventional type,
{72) em withdrawal)

Plan view of core and fuel rods of power distribution
measurement s (Run_No. 6252, axial, Conventional type,
{(7247.5) em withdrawal)

Plan view of core and fuel rods of power distribution
measurements (Run No. 6254, axiél, Conventional type,
(72+15) cm withdrawal)

Plan view of core and fuel rods power distribution
measurements (Run No. 6255, radial in assembly,
Conventional tyﬁe,(72+15) cm withdrawal)

Plan view of core and fuel rods of power distribution
measurements (Run No. 6327, axial, onventional type,
(72-15) e¢m withdrawal)

Plan view of core and fuel rods of power distribution
measurements (Run No. 6244, axial, Seath type (1L},

{72) cm withdrawal)

.Plan view of core and fuel rods of power distribution

measurements {Run No. 6263, radial in assembly,

Sheath type (1L}, (72) cm withdrawal)
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Plan ;iew of core and fuel rods of power distribution
measurements .{Run No. 6246, radial, Seath type (1L),
(72) cm withdrawal)

Plan view of core and fuel rods of power distribution
measurements (Run No. 6260, axiel, Sheath type (1L},
{(72+13) cm withdrawal)

Plan view of core and fuel rods of power distribution
measurements {Run No. 6261, radial in assembly,
Sheath type (1), (72+15) cm withdrawal)

Plun view of core and fuel rods of power distribution
measurements (Kun No. 6259, axial, Sheath type (1lL),
{72+30) cm withdrawal)

Plan view of core and fuel rods of power distribution
measurenents (Ruﬁ No. 6274, axial, Sheath type.(1lLl),
(72) cn withdrawal, mixed 20PA fuel rods)

Plan view of core and fuel reds of power distribution

neasurements  (Run No. 6273, radial in assembly, Sheath

tvpe (14), (72) ¢m withdrawal, mixed 20PA fuel rods)
Plan view of c¢ore and fuel rods of power distribution
measurements (Run No. 6265, axial, Sheath type (2L},
(72) cm withdrawal)

Plan view of core and fuel rods of power distribution
measurenents {Run Ne. 6262, axial, 358 type (1L),
(72) cm withdrawal)

Plan view of core and fuel rods. of power distribution
measurements {Run No. 6264, axial, Zry type (L),
{72) cm withdrawal)}

Plan view of core and fuel rods of power distribution
measurements (Run No. 6325, axial, Al type (2L),
(72) cm withdrawal)

Plan view of core and fuel rods of power distribution
measurements (Run No. 6326, axial, Al type (1Ll),

(72) cm withdrawal)

o e et St A B £,
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Fig. A.2.2.24 Plan view of core and fuel rbds of power distribution
measurements {Run No. 6250, éxial, Cruciform handle
type (1L), {(72) cm withdrawal)

Fig. A.2.2.25 Plan view of core and fuel rods of‘power distribution
measurements l(Run No. 6267, radial in assembly,
Cruciform handle type (1L), (72) cm withdrawal)

Fig. A.2.2.26 Plan view of_ﬁore and fuel rods of power distribution
measurements (Run No. 6266, axial, Cruciform handle
type (1L), (72) cm withdrawal)

Fig. A.2.2.27 Plan view of core and fuel rods of power distribution
measurements (Run No. 6320, axial, Cruciform handle
type (1L), (72+15) cm withdrawal}

Fig. A.2.2.28 Plan view of core and fuel rods of power distribution
measurements (Run No., 6319, axial, Cruciform handle

type (1L), (72+30) cm withdrawal)
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A2 3 BESER
HOAHORERESBTNTEBGEIN TS, FAVEAVEARERZRTNTRIA T B H,
rszeltid, REWEZIOKBROATWE, HBICEESEKADOA B, C, DH B CEITAH
Nk 3REMICERD L TRBICH LA, AIEEONIGAET, $8¥6bLne 2, &k
EZS5 (Run )% 2285850081\,
AEHEROHTCPRCOBAINTWLIRBSIELTEHO#AD TH 5.

() Water Level - HELEZWLOR, KWHOHKL2T1800mm ( AHEHELH I

»109mm ) THd b, Bt Lk b0, KA O#HAI TS 5,
2 C.R.Position -

i) 1,2 D B, CAEWMPBBEHETMLI L 7203 mm

i) 1,24+150 : 1,2 &b 150mm5|ik

i 1,2 +300 : 1-2%b% 300mm5|ik

v) 1.2+ 75 1,2 tb  75mm3ik

v) 12—150 : 1/2Xb 150mm#EA

(880 Measured Point - Radial HHAA X THBRXXOERE 3 25

(A) : AEAHETHID 20 0omO M H

(B) : HNAYETHID 40 0mmOWE

(C) : BEHHETHID 600mmOKHE

(D) : BREAHRTHID 800mmD KM

i) Axial : ZI—F—my FOEY—7fE% 1.0 CHE

i) Radial in assembly : BRNE TOREFETFHHNIE L0 CHE

i) Radial in core overall : BKMEZ 100 CHEE

i) One point normalize : CH¥EOI—F—oy FOfETEEEL T 5,



List of power distribution measurements

JAERI-M 8020

C.R.
; Power .
withdrawal Run M distribu- ilggﬂ' szzleam Remarks
type distance ( em) t 1on o o
Conventional Full out 6239 Radial 1, 37 1 W.L. = 6643
6163 Axial 2 W.L. = 1665.0
Full in 6232 Radial 3, 38 W.L. = 987.3
72 6242 Axial 4 2
6241 Radial in 56
assembly 39
6240 Radial .7, 8
724+ 7.5 6252 Axial 9 3
72 + 15 6254 Axial 10 4
6255 Radial in 11, 12
assembly 40
72—15 6327 Axial 13 5
Sheath (1L) 72 6244 Axial 14 6
6263 Radial in 15, 16
assembly 41
6246 Radial 17, 18
724 15 6260 Axial 19 7
6261 Radial in 20, 21
assembly 42
72 + 30 6259 Axial 22 8
72 6274 Axial 23 9 Enrich (26.20)
6273 Radial i 24, 25 .
ial in 24,2 Enrich (26,20)
assembly 43
Sheath (2L) 72 6265 Axial 26 10
88 (1iL) 72 6262 _Axial 27 11
Zry(lL) 72 6264 Axial 28 12
Al (2L) 72 6325 Axial 29 13
Al (1L) 72 6326 Axial 30 14
Crusiform 72 6250 Axial 31 15
handle (1L) 6267 Radial in 32 33
assembly - 44
| 6266 Axial 34 16
72+ 15 6320 Axial 35 17
72+ 30 6319 Axial 36 18
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Table A.2. 3.1

C.R. FULL OUT SUICHOKU (34POINTS)
RUN NO. 6163 (1977,12,9)

-

WO~

JAERI-M 8020

rod full out

GMEMO EO036

AXTAL POWER DISTRIBUTION

DIST.

1.57
7.57
13.57
19.57
25.57
31.57
37.57
43.57
46.57
49,57
52.57
55.57
58.57
6l.57
64.57
67.57
70.57
73.57
76.57
79.57
82.57
85.57
88.57
91.57
94.57
97.57
100.57
106.57
112.57
118.57
124.57
130.57

136.57

142.57

ROD NO.1

0.194
0.299
0.411
0.521
0.621
0.721
0.799
0.872
0.898
0.925
0.953
0.960
0.974
0.986
0.964
0.998
1.000
0.989
0.979
0.971
0.958
0.942
0.920
0.888
0.849
0.827
0.788
0.713
0.621
0.525
0.433
0.334
0.229
0.141

ROD NO.2

0.132
0.200
0.280
0.352
0.421
0.485
0.538
0.582
0.598
0.619
0.631
0.646
0.649
0.665
0.666
0.666
0.661
0.658
0.654
0.646
0.638
0.614
0.599
0.586
0.568
0.544
0.525
0.465
0.412
0.350
0.287
0.222
0.154
0.101

Axial power distribution for control

SUIHEI 3POINTS

ROD NO.

0.101
0.137
0.191
0.241
0.289
0.331
0.369
0.398
0.414
0.425
0.434
0.440
0.448
0.448
0.451
0.455
0.453
0.450
0.448
0.443
0.432
0.423
0.414
0.399
0.385
0.373
0.354
0.323
0.284
0.240
0.197
0.150
0.106
0.065
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Radial power distribution

in on the section at 36.18

active zone

for control rod full
cm from bottom of fuel
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Table A.2.3. 2 Axial power distribution for conventional
type, (72)cm withdrawal

JURAI C/R 1/2 OUT SUICHOKU{ 34POINTS) SUIHEI 5POINTS

RUN NO. 6242 (1978.2.24) GMEMO EO13

F 636 I 3636 36 3¢ 26 36 36 35 36 3 36 36 336 36 636 3 3636 P 066 I 33 3 36 9 e 3

»* *
% AXITIAL POWER DISTRIBUTION *
* *

FE 36 3366 36 3636 T 36 6 3 76 V6 636 I I6IF 3 66 -6 I6 36 36 I W36 IE I N 336 W

K DIST. ROD NO.1 ROD NQ.2 ROD NO.3 ROD NO.4 RQD NO.5 ROD NO.6 ROD NO.7
1 1.57 0.317 0.223 0.148 0.235 0.140
2 7.57 0.473 0.323 0.215 0.322 0.201
3 13.57 0.641 0.438 0.2%99 0.434 0.252
4 19.57 0,776 0.533 0.350 0.525 0.311
5 22.57 0.839 0.565 0.375 0.563 0.340
6 25.57 0.885 0.607 0.403 0.588 0.363
-7 28.57 0.932 0.630 0.412 0.616 0.370
& 31.57 0.963 0.649 0.433 0.635 6.392
9 34.57 0.985 0.662 0.441 0.642 0.358
10 37.57 1.000 0.670 0.642 0.639 9.397
11 40.57 0.992 0.664 0.432 0.655 0.397
12 43.57 0.%76 0.657 0.439 0.640 8.389
13 46.57 0.957 0.649 0.413 0.628 0.383
14 49.57 0.913 6.617 0.400 0.5%% 0.358
15 52.57 0.850 0.587 0.385 0.571 0.353
16 55.57 0.818 0.548 0.361 0.540 0.329
17 58.57 0.744 0.501 0.338 0.491 0.302
18 61.57 0.650 0.456 0.311 - 0.430 0.278
19 64.57 0.475 0.506 0.278 0.358 0.252
20 &67.57 0.321 0.334 0.252 0.262 0.218
2l 70.57 0.221 0.274 0.222 0.193 0.184
22 73.57 0.1%1  0.222 0.187 0.14% 0.153
23 76.57 @.1c8 0.183 0.162 0.106 0.127
24 82.57 0.072 0.134 0.118 0.071 0.090
25 838.57 0.049 0.0%% 0.050 0.050 0.065
26 94.57 0.035 0.056 0.059 0.035 0.044
27 100.57 0.027 0.047 0.042 0.024 0.035
28 106.57 0.019 0.035 0.032 0.018 0.02%
29 112.57 0.014 0.027 0.025 0.016 0.021
30 118.57 0.012 0.021 0.017 0.60% 0.014
31 124.57 0.010 0.013 0.015 0.009 0.011
32 130.57 0.007 0.00%9 0.008 0.005 0.006
33 136.57 0.006 0.006 0.007 0.005 0.4907
34 142.57 0.004 0.005 0.005 0.003 0.005



RELATIVE PONER
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Fig. A2 34 Axial power distribution for conventional
type, (72) em withdrawal
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Table A.2.3.3 Axial power distribution for conventional
type, (72+75) em withdrawal

JURAI C/R 1/2 YORI 1/2NOTCH HIKINUKI SUICHOKU(Z®POINTS) SUIHEI 5POINTS

RUN NO. 6252 (1978.3.10} GHMEMO EO19

2630 2 D06 96 3696 96 3638 9606 96 16 3696 6 36 7636 36 3 36 I 36 6 I 7k 28 2 96 34 3¢ 36 3

* *
% AXITIAL POWER DISTRIBUTION *
* *

3636030 0k 9696 96 9 0 3 50t 9500 B 96 6 36 000096 36 0F 36 9696 3 6 36 00 3E 36 3

K DIST. ROG NO.1 ROD NO.2 ROD NG.3 ROD NO.4 ROD NO.5 ROD NO.6 ROD NO.7
1l 1.57 0.238 6.203 0.139 0.215 0.137
2 7.57 0.451 0.308 0.20%9 0.302 0.186
3 13.57 0.605 0.416 0.277 0.406 0.252
4 19.57- 0.751 06.517 0.338 0.49%9 0.314
5 22.57 0.807 0.555 0.362 0.541 0.336
6 25.57 0.871 0.592 0.385 0.581 0.359
7 28.57 0.918 0.623 0.407 0.610 0.378
8 31.57 0,944 0.652 0.627 0.626 - 0.389
9 34.57 0.978 0.666 0.437 0.648 0.397
10 37.57 0.993 0.682 0.441 0.647 0.404
11 40.57 1.0600 0.687 0.4462 0.661 0.406
12 43,57 0.991 0.683 0.444 0.663 0.410
13 46.57 0.986 0.683 0.433 0.650 2.410
14 49.57 0.966 0.666 0.435 0.644% 0.397
15 52.57 0.936 0.647 0.416 0.622 0.388
16 55.57 0.897 0.620 0.405 0.605 0.3182
17 58.57 0.845 6.5%0 6.384 0.573 0.350
18 &1.57 0.792 ©.553 0.358 0.542 0.330
19 &4%.57 0.729 0.517 0.339 0.489 0.307
20 67.57 0.650 0.471 0.301 0.440 0.271
2l 70.57 0.525 0.409 0.277 0.374% 0.245
22 73.57 0.350 0.355 0.248 0.281 0.216
23 76.57 0.2641 0.293 0.21% 0.211 0.188
24 82.57 9.118 0.191 0.160 0.115 0.133
25 94.57 0.049 0.09%9 0.084 0.045 0.063
26 106.57 0.023 0.044 0.041 6.022 0.029
27 118.57 0.011 0.022 0.019 0.011 0.013
28 130.57 0.005 0.009 0.007 0.003 0.007
- 29 142.57 90.002 0.003 0.003 0.601 0.0063
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Table A.2.3 4 Axial power distribution for conventional
type, ( 72+15 ) cm withdrawal

JURATI €/R 1/2 YORI INOTCH HIKINUKI SUICHOKU(31POINTS) SUIHéi 5 POINTS

RUM NO. 6254 (1978.3.13) GMEMO E021

A0 3 T3 20 2006 K53 PEIE I W I NI 6 D I I I I M I3 I I3

* »*
% AXITIAL POWER DISTRIBUTION *
» »*

D DI 96 E DEIEIEE D TE T I 36 36 IS I I T I I e W

K DIST. ROD NO.1 ROD ND.2 ROD NO.3 ROD NO.4 ROD NO.5 ROD NO.é& ROD NO.7
1 1.57 0.280 0.190 0.130 0.198 0.125
2 7.57 9.423 0.282 0.186 0.280 0.174
3 13.57 0.585 0.381 0.254 0.3585 0.238
4 19.57 0.716 0.469 0.307 0.475 0.238
5 22.57 0.772 0.511 0.334 0.502 0.318
6 25.57 0.831 0.546 0.356 0.548 0.328
7 28.57 0.881 0.576 0.378 0.574 0.349
8 31.57 0.922 0.601 0.393 0.602 0.3465
9 34.57 0.949 g.619 0.408 0.626 0.385
10 37.57 0.97% 6.637 0.418 0.635 0.3%0
11 40.57 0.990 0.640 6.419 0.651 0.394
12 43.57 0.998 0.653 8.424 ¢.650 0.39%
13 46.57 1.000 0.649 0.424 0.655 0.403
14 49.57 0.99% 0.641 0.423 0.647 0.401
15 52.57 0.974 0.63% 0.415 0.641 0.392
16 55.57 0.5953 0.613 0.402 0.626 0.330
17 58.57 0.915 06.595 0.391 0.601 0.366
18 61.57 0.878 0.572 0.378° 0.579 0.358
19 64.57 0.822 0.541 0.357 0.549 0.336
20 67.57 0.783 0.512 0.334 0.513 ¢.342
21 70.57 0.725 0.471 0.303 0.477 0.319
22 73.57 0.6549 9.432 0.284 0.424 0.289
23 76.57 0.562 0.339 0.256 0.372 0.263
24 82.57 0.273 e.277 0.202 0.218 0.240
25 88.57 g.125 0.182 0.152 0.114 0.178
26 94.57 0.071 0.120 0.109 0.068 0.128
27 100.57 0.046 0.081 0.077 0.055 0.039
28 106.57 0.032 0.058 0.052 0.032 0.039
29 1138.57 0.915 0.027 0.024 0.014 0.019
10 130.57 0.006 0.0I11 0.012 0.006 0.003
31 142.57 0.002 0.004 0.009 0.002 0.003
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Table A.2.3.5 Axial power distribution for conventional
type, ( 72—15) cm withdrawal

JURAT C/R{U-NASHI) 1/2-0UT-150 SUICHOKU(&1PQINTS) POWER(SUIHEX,3POINTS)

RUN NO.6327 (1975.5.31) GMEMOD EO041

B I e FE IE-3 I I D0 I 3 36 M IE 3 3 9636 36 3 34 P I I I 36 3 I 3 I I E W

* *
* AXITIAL POWER DISTRIBUTICN *
»* *

60 V636 36 36 36 36 36 6636 30 0-DE I J6 I 36 W I 36 K I JEHE I 36 I 363 M 36 33636

K DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD NO.4 ROD NO.5 ROD NO.6 ROD NO.7
1 1.57 0.385 0.277 g.282
2 7.57 0.569 0.40% 0.39%6
3 13.57 0.759 6.540 0.521
4 19.57 0.893 0.627 0.620
5 22.57 0.364 0.670 0.659
6 25.57 0.930 0.686 0.687
7 28.57 1.000 0.699 0.69%
8 31.57 0.998 0.706 0.695
9 34.57 9.990 0.693 0.635
10 37.57 0.956 0.673 0.674
11 40.57 0.904 0.653 0.645
12 63.57 0.838 0.613 0.59
13 46.57 0.741 0.566 0.536
14 49.57 0.563 0.506 0.43%
15 52.57 0.378 0.435 0.334%
l6 55.57 0.271 0.369 0.255
17 58.37 0.183 0.303 0.132
18 61.57 0.135 0.258 0.138
19 64.57 6.112 0.z222 0.119
20 67.57 0.095 0.189 0.059
21 70.57 0.077 0.165 0.085
22 73.57 0.068 0.143 0.071
23 76.57 0.057 0.119 0.064
264 79.57 0.050 0.102 0.054
25 82.57 0.051 0.085 0.Ca6
26 85.57 0.036 0.073 0.039
27 88.57 0.031 0.066 0.031
28 91.57 0.026 0.053 0.031
29 9%4.57 0.023 0.Ct50 0.023
30 97.57 0.020 0.0461 g.022
31 100.57 0,017 0.035 0.019
32 103.57 0.014 0.030 0.016
33 106.57 0.012 g.c26 0.013
34 1069.57 0.010 g0.022 0.011
35 112.57 0.c09 0.020 0.011
36 115.57 0.007 0.016 0.909
37 118.57 0.006 0.01% 0.008
38 124.57 0.004 0.008 0.0Cé
39 130.57 0.003 0.066 Q0.005%
40 136.57 0.002 0.004% 0.003
41 142.57 0.901 0.002 0.002
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Table A.2.3 6 Axial power distribution for sheath
type (1L), {72) em withdrawal

CHUKU 1L GRAY NOSE C/R 1/2 OUT SUICHOKU(34POINTS) SUIREI 5FOINTS

RUN NO. 6264 (1978.2.27) GHEMO EO015

s

L LN I

369696 96 96 26 3636 200636 16 06 36 J6-56 96 3636 06 0606 0 96 6 96 36 39636 6 96 36 96 36 36 34

*

# AXITIAL PCWER DISTRIBUTION

*

*
#*
*

UG 636 M 0T HI 306 B I 3 T D696 I 63 36 36 3 3 36 3 236 96 3 36 38

DIST. ROD NO.1 ROO NO.2 ROD NO.3 ROD NO.4 ROD NO.5 ROD NO.6 ROD MNO.7
1.57 0.352 0.254% 0.173 g.252 0.166
7.57 0.526 0.358 0.253 0.356 0.224
13.57 0.713 0.475 0.336 0.477 0.300
19.57 - 0.854 0.573 0.404 0.585 0.357
22.57 8.903 0.611 0.423 0.603 0.389
25.57 0.550 0.637 0.448 0.634 0.388
28.57 0.992 0.653 0.465 0.4659 0.393
31.57 0.999 0.668 0.4%68 0.653 0.416
34.57 1.000 0.659 0.469 0.667 0.421
37.57 0.%84 0.651 0.466 0.659 2.409
40.57 0.552 0.642 0.452 0.651 0.399
43.57 0.908 0.614 0.438 6.620 0.386
46.57 0.809 0.581 0.418 0.578 0.371
49.57 0.617 0.529 0.403 0.475 0.3541
52.57 0.473 0.479 0.369 0.398 0.319
55.57 0.442 0.437 0.354 . 0.362 0.29%6
53.57 0.409 0.407 0.320 0.357 0.269
61.57 0.371 0.376 0.2%5 0.336 0.243
64.57 0.317 6.33% 0.263 0.286 0.216
67.57 0.255 0.283 ¢.239 0.218 0.184
70.57 0.195 0.242 0.205 0.177 0.160
73.57 0.134% 0.199 0.173 0.125 0.139
76.57 0.1¢1 0.168 0.159 0.193 0.116
82.57 0.048 0.120 0.120 0.071 0.080
88.57 0.048 0.083 0.086 0.052 0.066
94.57 0.037 0.065 0.063 0.033 0.044
100.57 0.026 0.047 0.047 6.024 0.03%
106.57 0.020 6.036 0.032 ¢.020 0.022
112.57 0.015 0.026 0.029 0.01% 0.021
118.57 0.012 0.0i8 0.016 0.013 0.011
124.57 0.010 0.014 0.015 0.011 0.01%
130.57 ¢.008 0.011 0.012 0.008 6.011
136.57 0.C06 0.9006 0.008 0.006 0.005
142.57 0.004 0.004 0.006 0.006 0.C06
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JAERI-M 8020

Table A.2.3 7 Axial power distribution for sheath
type (1L), ( 72415 ) em withdrawal

CHUKU 1L GRAY NOSE C/R 1/2 YORI INOTCH HIKINUKI SUICHOKU( 3¢POINTS) SUIHEI SPOINT

RUN NO. 6260 (1978.3.27) GMEMO E024

63630 3 FEE 20 6T I 266 3 I 336 JE-3h I I 336 316 3 36 2 36 96 36 I I 3¢ 36 30 36 36

» *
# AXITIAL POWER DISTRIBUTION *
* *

0600 96 00206 36 36 36 336 I6- 30k 36 396 I I I3 I6 36 3 63 362 6 636 2223 I

K DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD NO.4 ROO NO.B ROD NO.6 ROD NO.7
1 1.57 0.307 0.211 0.147 0.21% 0.140
4 7.57 0.465 0.308 0.209 0.314% 0.184
3 13.57 0.428 0.419 0.289 0.425 0.253
4 19.57 0.772 0.510 0.351 0.513 0.311
5 22.57 0.882 0.580 0.404 0.592 0.359
6 25.57 0.%60 0.631 0.434% 0.636 0.382
7 28.57 0.999 0.653 0.661 0.666 0.39%
& 31.57 1.000 0.652 0.456 0.662 0.402
9 34.57 0.985 0.644 0.445 0.640 0.381
10 37.57 ¢.956 0.620 0.438 0.637 0.379
11 40.57 0.92% 0.600 0.426 0.610C 0.370
12 43.57 0.874 0.573 0.401 0.578 0.349
13 46.57 0.5811 0.536 0.396 0.536 0.329
14 49.57 0.557 0.448 0.340 0.404 0.283
15 52.57 0.407 0.403 0.315 0.322 0.255
16 55.57 0.370 0.358 0.285% 0.2%% 6.219
17 E58.57 0.334 0.328 0.25% 0.283 0.215
18 61.57 0.295 0.295 a9.232 0.248 0.133
19 64.57 0.247 0.256 0.207 0.211 0.168
20 67.57 0.1%96 0.21& 0.180 0.173 0.137
21 70.57 0.146 0.184 0.157 0.130 0.11%
22 73.57 0.099 0.148 0.138 0.039 0.057
23 76.57 0.07% 0.118 0.114 0.071 0.087
24 82.57 0.057 0.101 0.093 0.048 0.070
25 88.57 0.047 0.085 0.083 0.049 0.060
26 94.57 0.0338 0.068 0.067 0.039 0.051
27 100.57 0.031 0.053 0.061 0.033 0.041
28 106.57 0.027 0.050 0.049 0.023 0.035
29 112.57 0.019 0.035 0.033 0.019 0.02%
30 118.57 0.013 0.02% 0.025 0.01% 0.017
31 124.57 0.009 0.016 0.017 0.007 0.011
32 130.57 0.007 0.012 0.010 0.005 0.006
33 136.57 0.004 0.006 0.0907 0.004 0.003
1% 142.57 0.002 0.004 0.004 0.001 6.001
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CHUKU 1L GRAY NOSE C/R 1/2 YORI 2NOTCH HIKINUKI SUICHOKU(34FOINTS) SUIMEI(SPOINT

Table A.2 3.8

Axial power distribution for sheath type

JAERI-M 8020

(1LY, (72+30 ) em withdrawal

RUN NO. 6259 (1978.3.24) GMEMO E023

x

VRNV W

DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD NO.4 ROD NO.5 ROD NG.6 ROD NO.7

1.57

7.57
13.57
19.57
22.57
25.57
28.57
31.57
34.57
37.57
40.57
43.57
46.57
49.57
52.57

06 T I D63 I 63 3606 3 360336366 3606 JEIE 3636 303 3636 3 36 3

*

* AXITIAL POWER DISTRIBUTION

*

*
*
*

96906 60 66 D 236 36 3676 76 38 36 363696 36 36 3 26 3 I I I I 2D MWW

0.269
0.408
0.563
0.695
0.813
g.902
0.965
0.9%6
1.0060
0.992
0.98%
0.971
0.948
0.877
0.834
0.778
e.711
0.625
0.47%
0.340
0.304
0.278
0.245
06.210
0.162
0.118
0.079
0.058
0.03%6
0.023
0.016
0.010
0.007
0.004

0.182
0.266
0.3467
0.4560
0.533
0.595
0.631
0.653
0.658
0.654
0.64%
0.633
6.622
0.5580
0.546
0.517
0.432
0.444
0.35%3
0.343
0.308
0.277
0.250
0.213
c.182
0.147
0.117
0.055
0.066
0.045
0.030
0.0290
g.012
0.007

0.12%
0.180
0.243
0.303
0.355
0.391
9.421
0.438
0.437
0.439
0.440
0.426
0.418
0.392
0.371
0.351
0.333
0.308
0.280
0.257
0.227
0.204%
0.182
0.157
0.139
0.117
0.099

0.086 -

0.060
0.040

6.028

0.018
0.011
¢.006

0.1389
0.269
0.369
0.456
£.528
0.579
g.622
0.652
0.64%4%
0.650
D.64l1
0.631
0.615
0.565
0.543
0.503
0.473
0.423
0.345
0.276
0.242
0.239
0.212
0.182
0.138
0.104
0.075
0.056
0.035
0.025
0.016
0.019
0.006
0.004
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Table A.2.3.9 Axial power distribution for sheath
type (1L), (72)cm withdrawal,

(2.0w/0UQ, fuel rods are loaded)

CHUKU-1L GRAY 1/2-DUT(2.6/2.0} SUICHOKU{34POINTS) POWER(SUIKEI,5POINTS)

~

D@ NP e

RUN ND.6274 (1978.4.24)

DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD NO.4 ROD NG.5 ROD NO.6 ROD NO.7

GMEHO EO035

3696 3696 9636 96 0616 26 36 9636 36 96 06 36 36 36 36-38 36 2698 36 36 36 3 36 9 36 30636 3 234

*

#* AXITIAL POWER DISTRIBUTION

»*
*
*

!I*!****i**i*****i!*********ili******

1.57 0.349 0.299 0.181 0.2%2 0.188

7.57 0.527 0.372 0.261 0.412 0.261
13.57 0.710 0.489 0.347 0.557 0.343
19.57 0.853 0.585 0.419 0.66% 0.404
22.57 0.509 0.631 0.441 0.709 0.432
25.57 0.956 0.459 0.459 0.757 0.460
28.57 0.98% -0.680 0.476 0.779 0.467
31.57 1.000 0.687 0.484 0.793 0.485
34.57 1.000 0.697 0.489% 0.795 0.477
37.57 0.990 0.653 0.484% 0.791 0.438
40.57 0.966 0.680 0.480 0.767 0.4569
43.57 0.919 0.651 0.460 0.733 0.458
46.57 0.825 0.621 0.441 0.630 0.423
49.57 0.628 0.574 0.424 0.572 0.411
52.57 0.479 0.527 0.398 0.470 0.378
55.57 0.445 0.477 0.363 0.440 0.348
£8.57 0.417 0.449 0.342 0.422 0.321
61.57 0.378 0.412 0.310 0.39% 0.289
64,57 0.32% 0.367 0.279 0.349 0.256
67.57 0.261 0.311 0.252 0.271 0.231
70.57 0.199 0.268 0.230 0.207 0.202
73.57 0.133% 0.224% 0.201 0.153 0.168
76.57 0.103 £.139 0.177 0.119 0.146
82.57 0.068 0.134° 0.133 0.082 0.110
88.57 0.050 0.100 0.100 0.060 0.078
94.57 0.036 0.074 0.074 0.042 0.055
100.57 0.026 0.056 0.055 0.033 0.042
106.57 0.0z0 0.040 0.040 0.022 0.031
112.57 0.014 0.029 0.028 0.018 0.023
118.57 0.010. 0.022 0.022 0.01% 0.019
124,57 0.007 ¢.015 0.015 0.010 0.012
130.57 0.006 0.011 0.010 0.007 0.008
135.57 0.003 0.007 0.008 0.004 0.004
142.57 ¢.002 0.905 6.004 0.002 0.005
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JAERI-M 8020

Table A.2.3.10 Axial power distribution for sheath
type (2L), (72)em withdrawal

CHUKU-2L GRAY HOSE C/R 1/2 QUT SUICHOKU( 34POINTS) SUIHEI 5 POINTS

RUN NO. 6265 (1978.4.12) GMEMO

O\ LW x

36303006 360636 38 336 -3¢ 3 26 6 3E 3636 36 36 6 36 36 I 3366 I JEI6-3E I35 3

*

# AXITIAL POWER DISTRIBUTION

*
*
*

3620 0 D96 35 136 36 96 36 M -3 36 36 D6 36 366 U I 96 6 36 3 I 3 36 6 IE I I3

DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD NO.4 ROD NG.5 ROD NO.6 ROD NO.7
1.57 0,381 0.26% 0.189 0.263 0.171
7.57 0.564 0.385 0.268 0.376 0.232
13.57 0.745 0.512 0.355 0.497 0.303
19.57 0.890 0.607 0.420 0.582 0.362
22.57 0.942 0.644 0.439 0.616 0.378
25.57 0.974 0.660 0.453 0.629 0.3%4%
28.57 0.998 0.678 0.471 0.64% 0.40%
31.57 1.000 0.6830 0.472 0.64% 0.407
34.57 0.941 0.673 0.474 0.627 0.400
:37.57 0.848 0.651 0.460 0.581 0.392
40.57 0.620 0.605 0.450 0.493 0.379
43.57 0.545 0.565 0.434 0.4490 0.357
46.57 0.539 0.541 0.413 0.447 0.343
49.57 0.517 0.524 0.404 0.450 0.332
52.57 6.451 0.502 0.376 0.424 0.309
55.57 0.456 0.468 0.352 0.399 0.288
58.57 0.421 0.429 0.325 0.358 0.270
61.57 0.376 0.387 0.2%4 0.329 6.250
64.57 0.332 0.361 0.279 0.250 6.220
67.57 0.260 0.310 0.24% .0.236 0.195
70.57 0.199 0.26% 0.216 0.171 0.174
73.57 0.139 0.215 0.191 0.127 0.143
76.57 0.103 0.18%6 0.165 0.099 0.119
82.57 g.071 0.133 0.127 0.071 0.093
88.57 0.951 0.100 ¢.101 0.053 0.066
9%.57 0.037 0.075 0.071 0.037 0.048
100.57 0.027 0.056 0.051 - 0.029 0.040
106.57 0.021 0.041 0.038 0.022 0.028
112.57 0.014 0.030 0.030 . 6.017 0.021
118.57 0.011 0.022 0.9022 © 0.010 0.018
124.57 0.0038 0.014 0.016 0.011 0.011
1310.57 0.005 0.011 0.013 0.007 0.008
136.57 0.004% 0.009 0.009 0.004% 0.005
142,57 0.003 0.006 0.004 0.002 0.003
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Table A.2.3.11 Axial power distribution for S5 type
{1L), (72)cm withdrawal

CHUGITSY 1L GRAY NOSE C/R 1/2 OUT SUICHOKU(34POINTS) SUINEI 5POINTS

RUN ND. 6262 (1978.4.5) GMEMO E026

606 I6- 360 JIE D TE3E T 6 JEJEI6 J-H6- 6 I I 96 D6 6 I 4 3 606 -2 -0 3 4 K

»* *
# AXITIAL POWER DISTRIBUTION *
» »

T 00 D6 T IO D36 06 D D66 2 06 303630 36 30 98 36 36 26 36 36 96 36 20 94 96

DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD NO.4 ROD NO.5 ROD NO.6 RODB KO.7

1.57 0.358 0.240 0.174 0.2456 0.162

7.57 0.532 0.353 0.245 0.354 0.218
13.57 0.716 0.468 0.329 0.469 0.2%0
19.57 0.859 0.566 0.397 0.566 0.354
22.57 0.912 0.595 0.415 0.604 0.376
e5.57 0.956 0.623 0.435 0.625 0.389
28.57 0.586 0.637 0.445 0.652 0.393
31.57 0.997 0.649 0.452 0.633 0.414
34.57 1.000 0.645 0.460 0.664 0.412
37.57 0.584% 0.642 0.454 0.6548 0.407
40.57 0.553 0.619 8.462 0.640 0.392
43.57 0.900 0.592 0.417 0.611 - 0.372
46.57 0.795 0.558 0.406 0.552 0.359
49.57 0.601 6.511 0.331 0.467 0.326
52.57 0.448 0.458 0.350 0.374% 0.305
55.57 0.3%6 0.410 0.327 0.323 0.281
58.57 0.339 0.376 0.303 0.297 0.244
61.57 0.294 0.337 0.270 0.265 0.224
64.57 0.259 0.301 0.248 0.232 0.200
67.57 0.22% 0.262 0.218 ° 0.197 0.174
70.57 0.172 0.235 0.189 0.157 0.146
73.57 0.119 0.184 0.172 0.116 0.126
76 .57 0.089% 0.156 0.143 0.087 6.109
82.57 ‘0.062 0.110 0.111 0.064 0.083
88.57 0.042 0.081 0.080 0.0435 0.057
94.57 0.031 0.060 0.056 0.032 0.039
100.57 0.022 0.041 0.042 0.023 0.0C8
106.57 0.014 0.030 0.032 0.017 0.021
112.57 0.012 0.022 0.023 0.012 0.018
118.57 0.008 0.018 0.015 0.010 0.009
124.57 0.006 0.011 0.011 0.006 0.007
130.57 0.004 0.008 0.007 0.005 0.007
136.57 0.003 0.005 0.005 0.003 0.000
142.57 g.002 0.004 0.001 0.002 0.001
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Table A.2.3.12 Axial power distribution for Zry type
(1), (72) cm withdrawal

CHUGITSU(ZR~4) 1L GRAY NOSE C/R 1/2 QUT SUICHOKU(34PQINTS) SUIHEI 5 POINTS

RUN MNO. 6264 (1978.4.10) GHMEMO E028

b
WRHOODDO~NGN L WM =

14

DIST. ROD NO.1 ROD NQ.2 ROD NO.3 ROD NO.4 ROD MO.5 ROD NO.é ROD NO.7

EHEIEDE W2 29 36 2693 36 36 I 3E 6 36 I 3¢ 36 36 9 36 16 I3 63696 3 -3¢ 3

* *
* AXITIAL PCWER DISTRIBUTION *
» »

06 E U D6 I 9036 362600 D606 96 303606 9690 36 96 3650006 5 3660 36360 366 - 0

1.57 0.352 0.246 0.174 0.247 0.167

7.57 0.534 0.355 0.248 0.367 0.219
13.57 ¢.721 0.481 0.330 0.476 0.293
19.57 0.852 0.580 0.397 0.574 0.350
22.57 0.908 0.620 0.41%9 0.615 0.380
25.57 0.953 0.650 0.435 0.641 0.387
28.57 0.980 0.680 0.450 0.657 0.404%
31.57 0.998 0.650 0.457 0.675 0.414
34.57 1.000 0.686 0.459% 0.672 0.411
37.57 0.987 0.683 0.462 0.668 0.419
40.57 0.956 0.657 0.441 0.655 0.39%
43.57 0.907 0.64% 0.431 0.629 0.380
46 .57 0.816 0.404 0.409 0.576 0,365
49.57 0.620 0.556 0.392 0.479 0.34%44%
52.57 0.469 0.503 0.368 0.393 0.315
55.57 0.427 0.467 0.343 0.360 0.300
58.57 0.381 0.428 0.311 0.33%6 0.267
61.57 0.347 0.387 0.285 0.312 0.241
64.57 0.303 0.348 0.255 0.270 0.215
67.57 0.248 0.299 2.233 0.218 0.195
70.57 6.185 0.252 0.202 0.173 0.1468
73.57 0.127 0.2038 0.177 0.119 0.142
76.57 0.095 0.176 0.157 0.094% 0.117
82.587 0.064 9.125 0.115 0.064 0.085
88.57 0.045 0.09%0 0.036 0.046 0.061
94.57 0.033 0.064 0.063 0.032 0.042
100.57 0.023 0.047 0,045 0,027 0.033
106.57 0.016 0.033 0.030 0.018 0.02%
112.57 0.013 0.024 0.022 0.014 0.013
118.57 0.009 0.018 0.018 0.012 0.013
1264.57 0.006 0.012 0.012 0.008 0.006
130.57 0.004 0.008 0.608 0.00%6 0.005
136.57 0.003 0.00% 0.005 0.003 0.003
142.57 0.001 0.003 0.002 0.003 0.004
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Table A.2.3.13 Axial power distribution for Al itype

(2L.), {72 ) em withdrawal

CHUKU-1L GRAY{AL-LARGE) 1/2-QUT SUICHOKU(&1POINTS) POWER(SUIHEI,3POINTS)

RUN NO.6325 {1978.5.26) GMEND E039

3636 36 3 36 96 36 6 3 36 38 36 3 W 36 6 36 30 366 26 IF I 03636 363 3 30 36 33 3k 3 36 W

* »*
* AXITIAL POWER DISTRIBUTION *
* *

263636 3636 3636 J6 96 36-36 3636 363363 60636 3636 6 36 966 26 36 36 26 6.3 36 36 26

DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD ND.4 ROD NO.5 ROD ND,6 ROD NOD.7

1.57
7.57
13.57
19.57
22.57
25.57
28.57
31.57
34.57
37.57
40.57
43.57
46.57
4%.57
52.57
585.57
58.57
61.57
64.57
67.57
70.57
73.57
76.57
7%.57
82.57
85.57
85.57
91.57
94.57
97.57
100.57
103.57
106.57
109.57
112.57
115.57
118,57
124.57
130.57

136.57

142.57

0.347 0.238 0.229
0.51% 0.340 0.340
0.655 0.449 0.445
0.838 0.543 0.535
0.892 0.576 0.5%71
0.934% 0.602 0.602
0.978 0.626 0.623
l1.000 0.642 0.635
0.%986 0.6496 0.637
0.8%9 0.6461 0.607
0.814 0.617 0.567
- 0.763 0.605 0.545
0.725 0.577 0.515
0.634 0.549 0.493
0.612 g.518 0,456
0.536 0.4963 0.407
0.454 0.433 0.37%
0.3%% 0.385 0.334
0.336 0.346 0.285
0.269 0.2%% 0.223
0.197 0.247 0.167
0.133 0.1%6 0.120
0.099 0.161 0.09%
0.077 0.135 0.075
0.06% 0.118 0.065
0.05% 0.099 0.050
0.045 0.035 0.046
0.033 0.071 0.039
0.031 0.060 0.033
0.026 0.051 0.027
0.023 0.042 0.023
€.020 0.036 0.021
0.016 0.031 6.0138
0.014 0.027 0.013
0.013 0.022 9.010
0.010 0.019 0.011
0.008 0.016 0.009
0.006 0.011 0.007
0.005 0.008 0.003
0.003 g.005 0.002
0.001 0.003 ~0.000
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Table A.2.3.14 Axial power distribution for Al type
(1L), (72) em withdrawal

CHUKU-1L GRAY{AL=-SMALL} 1/2-0UT SUICHOKU(4IPOINTS) POWER({SUIHEI,3POINTS)

RUN NO.L326 (1978.5.29) GMEMO EQ4D

FEFE 36 6 IE 2 JEIF FE I 373 I 36 I I3 36 I - 9636 96 6 W WA 36 I 63 I I W 3

* »*
# AXITIAL FOWHER DISTRIBUTION »
N * »*

0 363676 266 I IEJEUE 3T 63636 2636 JEIE 36 3 96363 363 M 666 36 I 3636 3 3

DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD NO.4 ROD NO.5 ROD NO.6 ROD NO.7

1.57 0.350 0.245 0.249
7.57 0.515 0.361 0.354%
13.57 0.701 0.680 0.478
19.57 0.833 0.589 0.569
22.57 0.895 0.625 9.615
25.57 0.939 0.657 0.647
28.57 0.976 0.681 0.670
31.57 0.9%0 0.6%5 0.674%
34.57 l.000 0.701 0.689
37.57 0.998 0.708 0.680
40.57 0.975 0.691 0.665
43.57 2.540 0.676 0.650
45,57 0.865 0.645 0.616
49.57 0.753 0.606 0.548
52.57 0.636 0.560 0.486
55.57 0.538 0.517 0.439
58.57 0.457 0.472 0.403
61.57 8.395 0.420 0.347
64.57 0.339 0.378 0.310
67.57 0.263 0.321 0.237
70.57 0.199% 0.268 0.180
73.57 0.133 0.216 0.126
76.57 0.099 0.183 0.098
79.57 0.079 0.157 0.082
82.57 0.065 0.126 0.068
85.57 0.056 0.110 0.056
88.57 0.047 0.095 0.048
91.57 0.038 0.078 0.040
94.57 0.032 0.067 0.034
97.57 0.028 0.056 0.030
100.57 0.022 0.048 0.026
103.57 0.020 0.0490 0.020
106.57 0.015 0.034 0.019
109.57 0.014 o.028 £.016
112.57 0.011 0.025 .0.C15
115.57 0.010 0.021 0.019
118.57 0.008 0.018 0.010
124.57 0.008 0.012 0.006
130.57 0.003 0.009 0.004
136,57 0.003 0.005 0.001
142.57 0.002 0.004 0.002
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Table A.2.3.15 Axial power distribution for cruciform
handle type (1L}, {72)cm withdrawal

JUGIGATA HANDLE TSUKI CHUKU 1L GRAY NOSE C/R 1/2 OUT SUICHOKU(34CR19} SUIHEI 5

RUN NO. 6250 (1978.3.6) GMEMO E0138

FEIEIE2E 36 2636 26 38 I6-3 6 366 J6-36 3 3636 3636 36 ¥ 6 36 7 363636 96 3 36 36 96 96 3

* *
# AXITIAL FOWER DISTRIBUTION *
* *

36336 30 33 626 32336 6636 36636 336 I 2 6 I3 3 3630 M9 3 36 3 26

DIST. ROD NO.1 ROD MNO.2 RCD NO.3 ROD NO.4 ROD HO.5 ROD NO.6 ROD NO.7

K

1 1.57 0.376 0.287 0.267 0.177 0.095
2 7.57 0.E67 0.379 0.382 0.257 0.147
3 13.57 0.751 6.511 0.518 0.36% 0.185
4 19.57 0.887 0.603 0.613 0.412 0.227
5 22.57 0.935 0.634 0.645 0.0 0.0

6 25.57 ‘0.9567 0.668 0.682 0.452 0.266
7 28,57 0.9%5 0.676 0.700 e.o 0.0

8 31.57 1.000 0.690 0.695% 0.469 0.266
9 34.57 0.984 0.677 0.701 6.0 0.0
16 37.57 6.911 0.659 0.688 0.464 0.256
11 40.57 0.733 0.5%0 0.647 0.0 0.0
12 43.57 0.710 0.512 0.626 0.445 0.249
13 46.57 0.752 0.457 0.573 0.0 0.0
14 49.57 0.702 0.414 0.532 0.398 0.223
15 52.57 0.569 0.392 0.687 0.0 0.0
16 55.57 0.465 0.373 0.464 0.349 0.202
17 58.57 0.420 0.361 0.431 0.0 0.0
18 61,57 0.377 0.345 0.397 0.2%% 0.167
19 64.57 0.324 0.29% 0.353 0.0 0.0
20 67.57 0.259 0.248 0.312 0.242 0.146
2l 70.57 0.1%% 0.191 0.2465 0.0 0.0
22 73.57 0.139 0.139 0.223 0.1a85 0.117
23 76.57 0.104 0.110 0.182 0.0 0.0
2% 82.57 0.070 0.076 0.138 0.122 0.078
25 83.57 0.050 0.057 8.103 0.0 6.0
26 94.57 0.037 0.04% 0.071 0.070 0.044
27 100.57 0.029 g0.029 0.0654 2.0 0.0
28 106.57 0.023 0.023 0.040 0.041 0.025
29 112.57 6.017 0.017 0.031 6.0 0.0
30 118.57 0.012 0.014 0.024 0.019 0.014
31 124.57 0.010 0.010 0.01¢9 0.0 0.0
32 136.57 0.008 0.007 0.012 0.008 0.006
33 136.57 0.006 0.00% 0.012 0.0 0.0
34 142.57 0.005 0.003 0.007 0.006 0.001
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Table A.2. 316 Axial pewer distribution for cruciform
handle type (1L), (72) ¢m withdrawal

JUGI-GATA-HANDLE TSUKI CHUKU 1L GRAY NOSE C/R 1/2-0UT SUICHOKU( 19POINTS JSUIHET7

RUN Nty. 6266 (1978.4.14) GHEMO EO32

F

O ATNE WU

U 36606 36336 363626 30 3636 36 326 636 2 IE-JE 6 3636 36 I 36 3636 3 36 I e 36 926 M

»

# AXITIAL POWER DISTRIBUTION

*

*
*
*

P66 26769 96 36 36 3 363636 I U6 I I 36 36 3 I 33 963 266 I e 3T 363 3 6

DIST. ROD NO.1 ROD NO.2 ROD HO.3 ROD NO.4 ROD NO.5 ROD NO.& ROD NO.7
1.57 0.264 0.268 2.378 0.267 0.268 0.176 0.124
7.57 8.377 0.375 0.557 0.378 0.383 0.236 0.266
13.57 0.495 0.500 0.750 0.507 0.520 0.311 0.356
19.57 8.596 0.599 0.8%2 0.597 0.626 0.366 0.421
25.57 0.655 0.659 0.975 0.661 0.695 0.407 0.466
31.57 8.667 0.682 1.600 D.680 0.718 0.418 0.483
37.57 0.646 0.650 0.927 0.663 0.705 0.408 0.478
43.57 0.577 0.510 0.712 0.501 0.641 0.372 0.442
49.57 0.492 0.412 6.713 0.417 0.536 0.3338 0.406
55.57 0.433 0.360 0.466 0.368 0.472 0.286 0.354
61.57 0.363 0.330 0.373 0.334 0.414 0.240 £.299
67.57 D.288 0.24l 0.257 0.243 0.327 0.193 0.251
73.57 0.200 0.131 0.133 0.134 0.229 0.145 0.187
82.57 0.123 0.071 0.068 8.073 0.139 0.087 0.123
94.57 0.067 0.039 0.035 0.039 9.072 0.045 0.069
106.57 0.036 0.020 0.019 0.028 0.039 0.023 0.037
118.57 0.018 9.012 0.010 0.019 0.019 0.013 0.019
130.57 0.010 0.005 0.006 0.006 0.011 0.006 6.010
142.57 0.004 0.002 0.002 0.002 0.006 0.003 0.005
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Table A.2.3.17 Axial power distribution for eruciform
handle type (1L}, (72+15) em withdrawal

CHUXU-1L GRAY¢X-HANDLE} 1/2-0UT+150 SUICHOKU(4IPOINTS) POWER(SUIHEI,3POINTS}

RUN NO.6320 (1978.5.22) GMEMO EO38

63696 96 3636 96 36 6 3656 96 36 9636 3 JEE 36 5006 B 266 3 9636 36 30 3-8 00 28 0 9 36

»* *
#* AXITIAL POWER DISTRIBUTICN *
* . »

3696 76 3636 36 36 U6 36 3 9636 96 36 36 36 3 I 36 9E 96 3636 I 36 H JEWE 36 I 3 IE I 3 I 36

K DIST. ROD NO.1 ROD NO.Z ROD NO.3 ROD NO.4 ROD NO.5 ROD NO.6 ROD NO.7
1 1.57 0.319 0.22% 0.228
2 7.57 0.481 0.335 0.329
3 13.57 0.651 0.452 0.440
4 19.57 0.791 0.556 0.522
5 22.57 0.843 0.588 0.573
& 25.57 0.%01 6.e22 0.604
7 28.37 6.945 0.650 0.631
& 31.57 0.972 0.672 0.543
¢ 34,57 0.992 0.687 0.661
10 37.57 1.000 0.695 0.665
11 40.57 0.%93 0.659 0.665
12 43.57 0.979 0.679 0.656
13 46.57 0.952 0.660 0.635
14 49.57 0.901 0.638 0.606
15 52.57 0.827 0.611 0.571
16 55.57 0.660 0.574 0.505
17 58,57 0.601 0.530 0.423
18 61.57 0.622 0.475% 0.355
19 64.57 0.575 0.433 0.329
20 67.57 0.454% 0.3%6 0.297
21 70.57 0.349 0.356 0.277
22 73.57 0.310 0.331 0.270
23 76.57 0.272 0.292 0.245
24 79.57 8.233 0.262 0.208
25 82.57 0.150 0.217 =~ 0.159
26 85.57 0.134 0.185 0.124
27 88.57 0.094 0.151 0.086
28 91.57 0.059 0.125 0.068
29 94.57 0.052 0.107 0.055
30 97.57 0.043 0.086 0.042
31 100.57 0.037 .8.072 0.036
32 103.57 0.029 0.062 0.031
33 106.57 0.025 0.049 0.024
14 109.57 0.021 ‘0.045 0.024
15 112.57 0.018 0.035 0.019
6 115,57 0.013 0.032 0.017
37 118.57 0.012 0.026 0.009
18 124.57 0.009 0.018 0.009
39 130.57 0.006 0.012 0.006
G0 136.57 0.003 0.007 0.003
41 142.57 0.002 0.006 0.002
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Table A.2.3.18 Axial power distribution for cruciform
handle type (1L), (72430 )cm withdrawal

CHUKU-1L GRAY(X-HANDLE} 1/2-0UT+300 SUICHOKU(41POINTS) POOWE(SUIHEI,3POINTS) 132

RUN NO.631% (1978.5.19) GMEMO EO037

036 I 36 3696 I 36 J6 3 3 I 3 IF 6 I3 3636 I 3 IE-IE 36 3 3 I3 036 36 M

* *
* AXITIAL POWER DISTRIBUTION b
»* *

FE00 36 36 36 3 636 36 636 2 3 I 6 26 36 2 22 I B I IE M6 I 26

K DIST. ROD NO.1 ROD NO.2 ROD NO.3 ROD MO.4 ROD NO.5 ROD NO.6& ROD ND.7
1 1.57 0.283 0.198 8.192
2 7.57 0.425 9.292 £.278
3 13.57 0.579 0.388 0.374
4 19.57 0.712 0.487 0.459
5 22.57 0.772 0.532 0.499
6 25.57 0.829 0.560 0.533
7 28.57 6.878 t.5%2 0.562
a8 31.57 0.91& 0.611 0.586
9 34.57 0.954 0.638 0.605
10 37.57 0.974 0.650 0.614
11 40.57 0.992 0.656 0.628
12 43.57 1.000 0.668 0.628
13 46.57 0.996 0.667 0.631
14 49.57 0.988 0.659 0.629
15 52.57 0.973 0.644% 0.608
16 55.57 0.9%49 0.4629 0.5%1
17 58.57 0.916 0.606 0.575
18 61.57 0.865 0.578 0.552
19 64.57 0.816 0.542 ¢c.520
20 67.57 0.735 0.498 0.489
21 70.57 0.55% 0.437 0.453
22 73.57 0.514 0.358 0.402
23 76.57 0.527 0.305 0.362
24 79.57 0.471 0.270 0.317
25 82.57 0.375 0.243 0.2%0
26 85.57 0.291 0.226 0.260
27 88.57 0.253 0.209 0.237
28 91.57 0.219 0.187 0.210
29 94.57 0.187 0.156 0.184%
30 97.57 0.14% 0.125 0.152
31 100.57 0.105 0.0%0 0.129
32 103.57 0.071 0.065 0.106
33 106.57 0.051 0.051 0.085
3% 109.57 0.041 0,040 0.067
35 112.57 0.033 0.035 0.057
36 115.57 0.026 0.029 G.048
37 118.57 0.021 0.025 0.040
38 124.57 0.015 0.014% 0.027
33 130.57 0.0190 0.009 0.017
40 136.57 0.006 0.006 0.010
41 142.57 0.003 0.003 0.005
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