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Study on the Control Rod for High Burnup Core of "Monju'"*!

_ Yoshiro Kamishima*? Iwao Ikarimoto*® Masako Tanaka*?

Abstract

Although the "Monju" control rod is carrying out the research and development for
the long-life control rod, before a long-life control rod is loaded in the reactor, it is
necessary to load the present control rod in the reactor as 1 cycle in the high burnup
core (148 days/cycle) from 1 cycle in the low burnup core (123 days/cycle) by
improvement.

Although it is planning installing the shroud tube which prevents relocation of B4C
pellets in order to secure the life of a 1 cycle in the high burnup core, since it is a
helium bond (seal) type control element, we are anxious about the temperature of a
shroud tube becoming high. For this reason, while researching the required gap from a
viewpoint which prevents the mechanical interaction (Absorber Clad Mechanical
Interaction : ACMI) of a clad and a B4C pellet, and deciding the size of shroud tubes,
shroud tube temperature evaluation was carried out, and it was judged that the tube is
realizable.

The result is as follows.

(1) Swelling and thermal expansion of a BsC pellet and a clad are estimated under
the conditions of a 1 cycle (148 days) high burn-up core, and the wall thickness
of a shroud tube which can be installed between a pellet and a clad is set up.

(2) The shroud tube specification for a practical control rod is established.

(3) The highest temperature of a shroud tube became 660°C or less which is the
permissible value less 700 C, when heat expansion was taken into
consideration, as a result of carrying out temperature distribution analysis for

_control elements. It was checked that the shroud tube is realizable from the

result.

*1  Work performed by Advanced Reactor Technology Co., Ltd. under the contract with
Japan Nuclear Cycle Development Institute.
Contract Number : 1302A03939
JNC Liaison : JNC Tsuruga Head Office, International Cooperation and
Technology Development Center, Core development Group

*2  Advanced Reactor Technology Co., Ltd., Engineering Department

*3  Kobe Shipyard & Machinery Works, Mitsubishi Heavy Industries, Ltd., Nuclear
Plant Component Designing Department
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Case3 "fﬁ%ﬁ‘@iﬁﬁl‘ﬁ]iﬁﬁ’ Al
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B B4C $aSuKE  BEE

L &
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B4C
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800.
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Ly b
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650. fEE
BO0.

550,

Aial—&
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BE ()
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M4—14 BEILEE (5F—X3)
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7] 0 1 ] T T 1] [} [ 1 1 1 1 ] 1 1 [} L] 1 1 b 1 ] t ] 1 1 1 [] )
K Case?2
700

— B R N
o [ \ > a7 FEREI0. 2mmEE
B 690 :
g X ]
{IE i \ i
IR 680
o N ‘\\\\\\\\\ ]
7 - E
~ . ]
670 : < ]
) _ \ i
N 6e0 :
650 i 1 i 1 1 i L L 1 1 1 1 1 1 1 1 1 1 1 ] ). 1 1 1 1 L 1 1 1 ]

12.69 12.70 12.71 12.72 12.73 12.74 12.75 12.76
2277 KEAE (m)

H4—16 YaZvFEmeREEY 177 FEMEORR

5
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5. F&®

MO AT 9 ) HITHIES A L0 ORISR 2RI TS 505, EAMHENEE
BAT BRI, BROHEHROKRICE D, EMBEFDL (123 B/ 3170 132
VB EIMEREIRD (148 B/ Z)1) 194 VM ETDBEND S,

BIRBEEEDL 1 91 2V OBRERET BEDIC, B,CRLy hOUDr— 3%
MET B 257 REEZRET A E2HEL TSN, AUTARYE (@) Ho
HEBERTHBCERE, Yady REORENEL BB LIEAINTNS, Z0
., HEEEB,CALy FOBRWHENREM (Absorber Clad Mechanical
Interaction : ACMD ZB51ET BESM 5 BEEy v TERM L. 257 RELREE
BB EHIT, a5y REREFMEZEMLL, RItEHUELE.

FORBERLTOREDTH S,

(1) EMREEEEIRD 19 7)) (148 H) O&HTB,CRLy ORI 27, R
BIWBEOALY 7 SPERETMEL. <Ly FEREEZOMIRBTE
3325 REREERDT.

@) FMOL T RELREERELE,

@) HNERERSE ULRESTRFZERLARR, Y a5T REORWRES
EeBE, Ty RERENRIMEOBERTHS 700CLUTD 660CLATFTHS
CENB, BIIEDOBD T & EHELL.

_28_.
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6. BEIHE

(D) #K, fng M 2 9 7 GO Wn Tl PE-B0027,
Bi714F - BRARRIPH RN, M9 E8 A 20 H

(2) BTHE, R#, x, B T IbACes HEEOEELRE)
HEPEINARERNAE, 199843 A

(3) HTH, RE, BEE, B [ IbAUw) WEEOoBELRE (1D |
HBFRIRPIR RS, 199943 A

(4) ETH, #EF, HP [ TvACw) HEEORE/ES () |
FEER MRS, 200043 A

(5) #E4AR, fEk, BP, B [ FbAC ) HEEOREE/LRET V) )
BRSNS, 2001 £3 A
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ff&1-1  B,CHtEiE

H B W E

B4C ALY T

LR (V32 F0+20)
AD/D = %(0.163-3:; +5.70)

J 2 ihEg .
AD/D=§(0.163-Bu)

o(BIHE(H25)=0.949
AD/D : BHIFIATLY >4 (%)

Bu : ¥3EBE(1026cap/m?)
18 F i B
BECC) : 600~1500C
YABEEE (cap/mB) =240 X 1026cap/m$
ByCEBIRE  |AL/L =-6.02257x1073 + 2.58708x10~* - T
+3.50228x10~7 -T2 - 6.05586 10711 . T3
AL/L @ (%)
T: RE (C)
12 FR 4 B
BE : >20C
1-P

HEFAESREC E = (046 x10° ~7.38T ~3.96x 1037 )————
| 1+2.13P

E: HEEEAE(N/mm2)
P 2B (BEIOUTD L& 0.1, ATV 743 (AvV%) &

MmA3.)
T: |BE(C)
B4C BumBR K =0.532K(BU )x (K (T} K(T = 25°C))

BU<15X10" cap/m®
K(BU)=0.02109—1.058 X 16-3BU+3.813 X 10-5BU2—4.033 X 10-7BU3

15X 10" cap/ m*<BU<38X 10" cap/ m’
K(BU)=0.0143—1.167X 104BU

26 3
BU=38X10" cap/m

K(BU)=0.01 @
k(r)=(1- P)/(1 + gP)- (0.0457 +9.69x1075T —1.05x107872 4

+1.00x1071173 +1.87x107 574
K : BEEE (calfem s C)
BU: #& ¥ B (X1026 cap./m?)

M

f-1(1)
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T (\E. (©
P : &KFLE (=0.05)
B8=1.0

i R A B

PRYUEEE (cap/m®) : < 200X 10? capfm’

B4C REL#  |Cp=2299+540X 103T —10.72X10-5T2
Cp! S FE L (cal/mol -~ K)
T : BEC K)
B4C HBEE p=pox_2_x{a-Bo+(1—a)Ba}x4+C
(.H:E%) 100 Bax4+C
o BE (gemd)
0, : 100%T.D.10B JHE B4C DEE (g/em?)
D 1 RVy FOHEBEEGSTD)
o Btk (10B100at% D &EEa=1)
B,: 10BJRT& 10.012938
B, : UBFTH 11.009305
C : REBEETE12.01

4-1(2)
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& 1-2  SUS316 iEfE

B B ot B
FRER K=0.132+13X104-T
K : #REE(w/emC)
T: B E©
TEEHE Cp=0.1044+0.1586X 10-3 T —0.2967 X 10-6 T2+0.2123 X 10-9 T3
Cp : BEHEcal/g' C)
T :# B
® K 0 =7.977—3.547X10-4- T
(HER) p 8B E(g/cmE’)
T:# B
fiz% 1-3 Na#piElE
H B ¥ g
R K =54.306—1.878 X10-2: T +2.0914 X 10-6- T2
K : BUnEEBu/mr-fti” F)
T:8 E(F)
HDWNEE
K =79.9136 —5.06588 X 10-2+ T +1.00829 X105~ T2
K : #rEHE (Kcal/hr-m* C) '
T: & B
SEFE 3 Cp=0.343253—1.38686 X104+ T +1.1055X10°7- T2
Cp : BEHH(calg C)
T :#® _EX)
® K p =0.95001 —2.2977 X 104 T —1.4605 X 10-8 T2+ 5,6380 X 10-12T3
(LER) o ®H  HE(gemd)
T:8| B (100~1400C)
%*&;ﬁ%& = (10(22q.65;cr+273.15}z.4392)) / (((T +273‘15)D.4925) ' p )

0 =0.95001—2.2977 X104 T —1.4605 X 10-8 T2+ 5,6380% 10-12 T3

p:H  HE(yemd)
T:8 B 100~1400C)
v : B HER B (m®fs)

£-1(3)
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f1& 14 BEER

IR B ‘ o ot |
=R Nu=0.625pe0-4 (PREBEW)
(BEE, FEBENE—|Nu=80+0019Pe08  ({REEH)
Na) hfilm=£Nu
(REENE, ENE— D

hfilm : $5ER (cal/em?-sec’C)  Nu: X vtV MK
K #EE# (cal/em secT) Pe: "7 V¥
D :REES(m)

Na)

Na R REBURER |- X8
GAP

. %ﬂﬁl\l/\y K =79.9136—5.06588 X 102+ T +1.00829 X105 T2
) b ¥y TAIFY I A(kealhrm2-T)

K : Na OFEH AR (keal/hr-m- C)
GAP : L vw h—#HEERY bFv v 7(m)
T - %)

He K> REigmg® | | _ K

(HEE, By GAP

by K =a,+aT +a,T*

a, =1.3084x107°

a, =3.6961x107°

a, = -5.848x107°
h : Ry w FALY VI 2 Awiem?-C)
K, :He DBEER(w/m C)
GAP : Ly F—HEERY bF v v T(em)
T H B

f+-1(4)
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1% 1-5

PNC316 8, SUS316 IAA{LALEH

" H

B % B

ALY T

PNC316 ¥ AV/V=R{¢t+ix[1+exP(ax(r_¢t))]}
a

1+ exp(a X r)
AVIV : ALV 7 (%)
R=5-{y fenpl((T - R YR 2 )}
7= {2i=0_ (7 {T/500) }/5

7 0=-71004.773(FIER), -71012.065(/ X 7)), -71019.357 (L

FR=0)
(r-az)/a3[1‘75)+a4}

a5 {al/exP(

ot : PHEFRERE(X1026n/m3, E>0.1MeV)
B =(T-500)/100
T : FB&HEECC)
15 FH 1R
FREHREE : 369.5~619.0C
BEE :23X10%n/mé, E>0.1MeV

AT TR

1+ exp(a X 1:)

SUS316 BHALAER | 5pr 1y R{ g+l [1+ expla x (r - w))]}
' a

AV : ZAx) 57 (%)
R=09 exp(— (/3 + 0.25)2 / 0.7)-}- exp(A)
A=-1.917+11.278 -12.8982 + 6.5398% —1.88*
7 =2.18268 + 4.149 30
o =0.5542
a =075
bt : PHEFREE0/mS, E>0.1MeV)
B=(T-500)/100
T : BERE(C)
& i L PR
VBSHELEE : 380~850C
BHE  : 0~13X10%Bn/ems, E>0.1MeV

By U—T7K

PNC316 §=By-¢ o+D-eg-o+K-117"

- 24

e : BEZU—7 09 (mm/mm)

¢t 1 kT IR B(10% 0/, E>0.1MeV)
o : ARIE71(MPa)

K: 82 ) —7REe™ - MPa™%)

f-1(5)
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£ : VRS R (R)
By : B2 V) — 4R (10% /i)y | (MPa) ™!
T : BRHREK)

D: A1)

Es . ZIU

> B R & O EMER R MPa)?
T HRE)

Bg D K

/=4 JLK][3.98 % 107° |5.5 % 10 |2.20 % 10" exp(-23900/T)

FERst  [6.36x107° 8.2 x 107 |2.88 x 10 exp(~23900/T)
TEz [2.17x107° (3.8 x 107 |1.76 X 10 exp(~23900/T)
o P 4 B

TBSHEEE 405~670C
i FRESHER : ~40X10%0/m® (E>0.1MeV)

SUS316 IE (LB
B 7 U —7R

e=(By g +DS) o

¢ : B& V) —709 % (an/mm)

o F%H kel /mm?)

¢t PHEFIREE (/m, E>0. 1MeV)

By : &7 U — 7 E3(10%0/m) ' (MPa) !

D: A1

7B (MPa) !

Bo D

JEFNA

3.98%x10° [5.5% 107

LR

6.36 x107° [8.2x107®

THR=

217x10° [3.8x107°

T F s pR
TBSHBEE
BEE

380~850C

: ~1.3X10%(@/m’°, E>0.1MeV)

f+-1(6)
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7% 2-1 FERERRERAR GREHE

By . GWHEREH)

SRR | 181 7L (1A 20V |18 2 )b

HHE BOC MOC | - EOC
m (B Ly MRRRER 139.3 1044 67.1
B ry s 2.1 15 0.9
g ?B BEEOUN VESDRRBRE | 150 10.7 6.2
] RBERARR 5.2 3.8 2.2
;E g REE~RNERTNIASFERR 1.8 1.3 0.7
o | mnmmmna 9.6 6.9 3.9
R | mREMIT M) ULARERR 2.3 1.6 0.9
WA SN (BD5 I : 80cm) 175.3 130.2 81.9

B TROE: D TEORRSR T
- SUS| 749 84.5 89.0

M BB L D ERORERE 2.3 1.8 1.3
AR 265.6 283.7 195.2
BiAmE—F T REC:Fz (B2F1ED) 2.567 3.006 3.575

fF-2(1)




@e-1

fl& 2-2 HMRAEBRERAGERUOY & VB(o)RnR (FREHE

B4T : [reaction/s]

AR A BOC MOC EOC
HE R AFEh &R Rt RN SR A ARSI
Rekr 2.653 X 1017 +15% 2.004 X 1017 +15% 1.309 X 1017 +15%
HLE D% 1.201X 1016 +20% 8.991X 1015 +20% 5.748 X 1016 +20%
55 1B L 1.243X 1016 +20% 9.314X 1015 +20% 5.977 X 1015 +20%
B 2 B Y oww 1.489X 1016 +20% 1.129X 1016 +20% 7.449X 1015 +20%
* 19

** BHYE MY
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1% 2-3 HHEFREKE GXEHE)

BAHL : nfem?2's
BOC MOC EOC
TR 5.93X1015 6.06 X 1016 6.12X 1015
E R R
(0.1MeV L _E) 3.60X10% 3.68 X 1015 3.74 X 1015
AENSIEL10%

£+-2(3)




5§

3/

QWn T
Byc

/\o

L

w7

-

NODE DIST

NO.

veE~NOM R DWRNRO

(CM)

T b
NOROFEPRO®ODND
oooopooDooOO

46.0

£0.0
52.0
54.0
56.0
5s.c
60.0
62.0
64,0
66.0
68.0
70.0
72.0
74.0
76,0
78.0
80.0
82.0
8%.0
86.0

WD D DD 0 WD D D WD D N D DD WD D D A D D A0 D WD D D ND N G D D MDD DD D WD D D D D D D

3R 9-4(1)2)

MONJU  CCR(BOC)

x-uuchLANT*~~:<:;;;§y

S.C.TEMPERATURE
NG.

{DEG C)
412.300
412.29%
412,299
412.299

412.299 -

412.299
412.299
412.299
G12.299

- 412.299

#l2.299
£12.299
412.299
412.299
%412.299
412,299
417.925
422.440
426.416
429.871
433,127
436,518
439.070
441,367
443,632

" 645,754

447 .507
469,135
450,782
451.443
452.819
454,034
455,286
456.666

. 457.619

458,621
459,224
459,426
459.256
458.882
458.636
457.738
458.372
458.881

WA RS (BOC. Pin No.10)

(DEG C)
412,300
412.299
412,299

- 412.299

412.299
412.299
412.299
612,299
412.299
412.299
412,299
412.299
412,299
412.299
412.299
412.299
426.738
431.168
434,106
436.831
440.271
443,618
445,493
447,234
449,729
451,880
452,957

| 454,202
455,923
456.672
457.200
458,017
459.343
460,543
460,972
461,441
462.310
462.362
461.715
461.109
460.832
459.748
450.031

460.354

OUT TEMP.

~ NOMINAL -~ 1985.7. 2 PAGE = 97
¥ PIN NO, 10 #x
——eeme ELADDING e et PELLET H  H-———-POWER-——-—-H SODIUM CLAD PELLET
MID TEMP. IN TEMP. OUT TEMP. CENT TEMP AV. TEMP. CLAD PELLET NU K K
(DEG C) ° (DEG C) (DEG C) (DEG ©) (DEG CI (Y/CH) {¥/CH) (W/CH.C) (W/CM.C)
412,300 412,300 412.300 412,300 412.300 0.9 6.0 3.8031% 0.1856 0.08828
- 412,299 - 412,299 412.299 . 412.29%9 412,299 0.a ¢.0 4,013 0.1856 0.08828
412.299 - 412.299% §1z2.299 412Z.299 412.299 a.0 0.0 3.9533 0,1856 0,080828
412.299 . 412.299 412.299 412.299 412.299 a.0 0.0 3.7872 0.1856 0.08828
412.299 412.299 412.299 412,299 412.299 0.0 0.0 31,8907 0,1856 0.086828
" /12,299 412,299 412,299 412.299 412,299 0.0 1.0 4,2661 0.1856 0.08828
412,299 ° 412.299 412.299 412,299 412,299 0.0 0.0 4,1772 0,1856 0.08828
412.299 4l12.299 4l2.299 412.299 412.299 0.0 0.0 4.0D48 D.1856 0.08828
412,299 412.299 412.299 412.29% 412.299 0.0 t.0 4,2361 D.1856 0.08823
12,299 412,299 412.299 412.299 412.299 0.0 a.u 4,.3017 0.1856 0.08823
412.299 4§12.299 412.299 - 412.299 412.299 0.0 u.n 4.2987 0.1856 0.08828
412,299 412.299 412.299 412.29% 412.299 0.0 4.0 4.0094 0.1856 0,08823
412.299 412,299 412.299 412.299 412.299 0.0 t.0 4,1507 0.1856 0.08823
412.299 412,299 . 412.299 412.299 412.2%9 0.0 .0 4.2674 0.18546 0.08828
412.299 412.299 412.299 4l2.299 412,299 0.0 0.0 4.1000 0.1856 0,08828
412.299 412.299 412.299 . 412.29% 412.299 0.0 0.0 3.9069 0.1856 0.00823
460,303 496,796 1145.083 1405.014 1275.048 31,004 200,358 4,167) 0.1856 0.08828
461.699  494.892 1111.919 13556.299 1234.109 29.10%  271.106 4.3276 0.1918 0,08823
© 462.849 494,099 1081.964 131Z2.256 1197.110 27.506 255.477 4,2361 0.1920 0.08828
466,179 493.913% 1058.504 1277.793 1168.149 26,192 243,271 4.1314 0,1922 0.088Z8
466.431 494,873 1039.080 1249.027 1144.053 25.076 232.907 4.2322 0.1923 0.08828
468,653 495,870 1020.801 1222.019 1121.410 24,033 22%,225  4.4226 0.1926 0.08828
469.447  495.49%0 1002,115 11%4.937 1098,526 23.031 213,909  4.2467 0.192% 0.08328
470,171 495,107 983.902 1168.633 1076.267 22.064 204.93¢  4,1608 0.1930 0.08828
471.672 495,527 966.415 1143.222 1054,819 21,110  196.143 4.2429 0.1931 0.08828
472.830 495,607 948.730 1117.714 1033.222 20,183 187.464 4.3323 0.1933 0.088286
472.928 ° 494.641 - 930.233 1091.448 1010.841 19.256 176.847 4.,1722 0.1935 0.08828
473,222 493,500 911.901 1065.445 988,673 18,339 170.33%6  4,0257 0.1935 0.08528
473,995 493.644 893.822 1039.746 966.784 17.429 161,883 4.2112 00,1935 0.08828
473,596 492,214 B874.75¢ 1013.096 943,925 16.524 153,472 4,3372 0.1936 0.08828,
473.393 490,998 855.646 986.425 921.036 15,620 145.082 4.1883 0.1936 0.083828
473.290 489,895 836.661 959.996 B%B.326 14,731 136.826  4,1273 0.1935 0.08828
473.703 489.315 B817.97¢ 933,928 B75,951 . 13.850 128.636  4.2927 0.1935 0.08828
473.996 4B88.621 799.156 907.811 853.403 12,978 120.539  &.4324 0.1936 0,08828
© 473,523 487.17Q¢ 779.601 881.002 B830.302 1z.111  112.492 4,2195 0.1936 0.08828
473,105 485.787 . 759.958 854.160 807,059 11.252 104,506 4,1699 0.1936 0.08828
473,090  484.809% 740.419 827.452 783.936 1D0.395 96,552 &,28682 0.1935 0.08823
472.289 483,083  720.755 800.911 760.833 9.574 88,922  4.3282 0.1935 0.08828
470.815 480,709 700.681 774.115 737.398 8.771 8l.466 4.1273 0,1934 0.08828
© 469.424 - 478.465  681.271 748.303  T714.787 8,006 74,363  4,0253 0.1932 0.08828
468.619 476.669 663,269 T24.377 693,823 7.299 &67.792  4.,2740 0.1930 0.08823
G646.606 474,059 644,299 699.483 671,891 6.591 6l.220 4.3468 0,192% 0.08828
466,286 473.087 629.395 679.679  654.537 6,006 E5.,784 4.145% 0.1927 0.08828
466,015  472.170 6l4.675 660,172  637.423 5.434 50.475 4.1323 0.1926 0,08828

§00-1002 O¥PPrL ONT
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/ / JCm)_—\L-_

NODE OIST

NO.
54
45

M

88.0

90.0

22.0

94.0

96.0

98.0
100,0
102.0
104.0
106.0
108.0
iio0.0
ll1z.0
114.0
115.0
118.0
120.0
i2z.0
124.0
126.0
ize.0
130.0
132.0
1324.0
136.0
138.0
140.0
142,0
144.0
146.0
148.0
150.0
152.0
154.0
156.0
158.0
160.0
162.0

MONJU CCR(BOC)

e COOLANT =¥  H¥—cm—meeee——CLADOING

5.C.TEMPERATURE | QUT TEMP.

NO. (DEG C) (DEG C) (DEG C)
9 459,339 460,807 | 465.921
9 459,841 461,172 | 465.810
9 460,201 461,282 | 465.449%
9 460.516 G661.492 | 465.275
9 46D.653 | 461,651 | 465,066
9 460.0615 460.926 | 464.021

10 459,809 460.844 | 463,692

10 459,632 460.582 | 663,181

10 459,407 560.312 | 462.778

10 459.227 460,081 | 462.427

10 459,274 460.126 | 462.466

10 459,300 460,169 | 462,556

10 459,358 439,358 459,358

10 459,507 459,507 459,507

10 459,725 459,725 459,725

10 459,878 459,878 459.878

10 459,945 459.945  459.945

10 459,662 459,662 469,662

10 459,338 459,338 459,338

10 458.910 ‘ 458.910 458,910 °

10 458.477 458.477 458,477

10 458,062 458,062 45D.062

10 457.810 . 457,810  457.810

10 457.598 457.598 457.598

10 457.563 457,563 457,563

10 ' 457.607 - 457.607  457.607

10 457.739 457.739 457,739

10 457.811 457.811 457.811

10 457.812 457.812 ° 457.812

10 , 457.513 457.51% - 487.513

10 457.176 457.176  457.176

10 456,755 456,755 ' 456,755

10 456,329 456.339 456,339

10 455,937 455,937 485,937

10 455,651 455.651 655,651

10 455.456 455,456 ° 455.456

10 455.403. - 455.403 455,403

10 455,419

fiE2-4@2)  BIEFHREST (BOC. Pin No.10)

455.419

455,419

‘- NOMINAL —

1985.7.

2

e3¢ PIN NO. 10

MID TEMP. IN TEMP.

(DEG C)
471,481
470.852
%465.969
469,389
468,779
467.386
466.789
466,009
465.460
464,977

465.011 |

465,151

- 459,358

459,507
459.725
%59.878
459.945
459.662
459,338
458.910

458.477

458,062

457 .810 .

457 .598
457.563
657.607
457.739
457.811

457,812

457 .513
457,176
456,755
456,339
455.937

" 45b,651

455,456
455.403
%455.419

P

AGE = 98

*® PELLET H M POYER K SODIUM CLAD PELLET
CUT TEMP. CENT TEMP AV. TEMP,. CLAD PELLET NU K- K
(DEG C) {DEG C) (DEG C} (W/CM) tW/CH) (W/CiM.C) t¥/CM.C)
601.097 642.192  621.645 4.908 45.590 46,3599 0.1926 0.08828
£89.327 626.393 607,740 4,451 41.343 4.4407 0.1926 0.08823%
576,795 610,234 593,515 3.99% 37,096 4,1603 0,1926 0.08828
B66,987 597.378 582.183 3.630 33.716 4.1696 0.1925 0.08828
557.329 B84.759 E71.044 3,276 30.431 4,3629 0.1925 0.08828
548,059  572.914  560.487 2.969 27.57% 4.,3287 0,1925 0.08828
541.261 564.119 552,690 2.730 25,359 5,5307 0.1923 0.00828
B34.247 555,106 544.677 2,492 23,143 5,5022 ¢.1923 0.08828
530.321 550.103 540.212 2,363 21.946 5.4766 0.192Z2 0.08528
526,765 545.571 5346.168 2.296 20.86% 5.5086 0.1922 0,08828
526.653 . 545.413 536,033 2.241 20,813 5.5110 0.1921 0.08828
527.971 547,104 537.538 2.285 21.227 55,5087 0.1921 0.08828
459.358 459,358 459,358 0.0 0.0 5.5578 0.1921 0.08828
459,507 459.507 459.507 0.0 - 0.0 8.5925 0.1917 0.08828
459,725 459.7256 459.72% 0.0 0.0 ‘5.5944 0.1917 ©.08828
459.878 459.878 459.878 ¢.0 0.0 5,5703 0.1918 0.03828
459.945 459,945 459.945 0.0 c.0 5.5814 0.1918 0.08828
459,662 G59.662 459.662 0.0 ¢.0 5.5584 0.1918 0.038238
459.338 459,338 459,338 0.0 a.0 5.5280 0.1918 0.08828
458,910 45B.910 458.910 0.0 0.0 5.4991 0.1917 0.08828
458.477 45B.477 458,477 . 0.0 0.0 5,4735 0.1917 0.08828
458,062 458.062  458.062 0.0 0.0 5.5083 0.1916 0.08828
457.810 457.810 457,810 0.0 0.0 5,5101 0.1915 0.08828
457.598 457.598 457.598 0.0 0.0 5.5079 0,1915 0.08828
457.563 457,563  457.563 0.0 0.0 5.5576 0.1915 0.08828
457.607 457.607  457.607 0.0 0.0 5.5922 0.1915 0.08828
457.739  457.739 © 457.739 0.0 g.0 5.5938 0.1915 0.08828
457.811  457.811 457.811° 0.0 0.0 5.65678 0.1915 0.08828
457,812 457.812 457.81%2 0.0 0.0 © 5.5771 0.1915 0.08828
457,513 457,513 457.513 0.0 0.0 5.5538 0.1915 0.08828
© 457,176 457.176 457,176 0.0 0.0 5.,5225 0,1915 0.08828
456.755 456,755 456.755 0.0 0.0 5.49%7 0.1914 0.08828
456.339 456.339 4§56.339 0.C 0.0 5.4684 0.1914 0.08828
455,937 455.937 455,937 0.0 0.0 5.5063 0.1913 0.08828
455,651 455,651 455.651 0.0 0.0 5.,5079 0,1%913 0.08823
455,456 455.456 455,456 Q.0 0.0 5.5061 0.1932 0.08828
455,403 455,403 §55.403 0.0 0.0 55,5563 0.1912 0.08828
455,419 455.419 455.419 0.0 8.0 5.590% 0.1912 0.08828
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