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LIVIELA: Visco-elastic Stress Analysis Program
Using Finite Element Method

Takeshi IKUSHIMA
0ffice of Power Reactor Projects, Tokai, JAERI

(Received October 4, 1974)

Computer program LIVIELA has been prepared for analyzing
the visco-elastic stress of two dimensional or axis-symmetric
structure. The features of the program are as follows:

(1) Calculable items are temperature, and stress due to
jrradiation strain, thermal strain, external load, displace-
ment, pressure and their conbinations.

(2) It can be applied to the transversely anisotropic
materials.

(3) Creep function is considered for the transient creep
and the steady creep.

(4) It can treat time-depend material property.

(5) It is considered to make easy input data and mesh
generation of elements.

(6) Numerical analysis is performed by the displacement
method and the successive overrelaxation method.

(7) Calculation results can be represented with a graphic

plotter.
(8) Limitations of the calculation are as follows:
Maximum elements 1200
Maximum nodes 800
Maximum materials 40
Maximum calculation steps 60

(9) Only the input data and results which users request

can be printed.
(10) It can be output various check prints
The program is written in FORTRAN IV and can be used with

FACOM 230-60, and usable memory is about 100 k words.
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Table 3.1 iisage and Used file number

Descriptions

o

(]

R
e

".'O
4

<

Work

file(relaxation matrix storage).

Work Fi]e(on]y'umable if demperature calenlation).

Work file{only uwsahble if temperature calenlatien).

Wark

Waork

file(stress,strain data storage).

S . ~
file{stress,serain data storage).

input data file for temperatnure.

Work [ile(relaxation matrix and strain data Storagc).

Work file{temperature data storvage].

Waork

file(results’ storage lor [ile No. 16).

Work file(only usable il temperatore is caleulated).

Data
Work
Worlk
Work
Work

Waork

storage file for results’ plotting

file(editing file).

file(only usahle if prohlem is plane strain}.

fileConly usable il problem is plane strain),

file(stiffness matrix storage).

fite(only usable if temperatire is calculated).

Inpat data file for element data and nede coordivate.

Work Filef{external load data stoTage).

Variabl

o> Thess

g unit nwnber = 1, 2, 3

files need usunally.

94:98;18 5'19-‘

...21,.7
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Table 3.2 :Input data cards and meaning,

} Card Deseriptions
i ogroup
i Prohlem identification.
b O_pi:.ilnn cards. Cards 2~8.
2 Opt-ién for structure.
3 Option for input data.
4 Option t'oz"ma.t-erial identified.
5 Option for caleulation.
6 Option for convergence.
7 Option for printout.
8 Opt—ioﬁ Cor regults 'plotf-irigr.
% Miscellanecous data. |
9 Miscelluneous data.
>l<'. ]a.l.culatl_io#.step -<'L:l1ta. .Cards 10and 11..
10 Time‘(:and/or f'a‘s_t_nle._utronrdosc)of analysis.
11 Pressure histories data.
%k Material data. Cards 12~16.
12 Materiel numher of groups.
13 Yoﬁﬁg’s moedulus , OTE . and. poisson’s ratio.
14 Creep data.
15 Creep data.
16 Creep data.
% Irradiation indueced fimensinal change data. Cards 17~22.
17 Material numher.
18 Number of data set.
19 Temperature.
20 Fast neutron dose.
21 Data for perpendicalar.
22 Data for parallel.
*% Element grouping data. Cards 23 and 24,
23 Number of groap.
24 Element index in group.
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Table 3.2 .(Ogntinued)

Card
group

Descriptions

)

26

[3%]
~3

28
29

30

31

32

36

38
39
4 0
41
42
43
44

sk

o+

Mesh generatton data. Cards 25~29 ..
Number of blocks.

Number of element and node.

Number of clement and node.
Coordinate.

Heights.

FElement data. Cards 30.

Elements cards.

Nodal poimt data. Cards 31.

Nodel points coordinate and initial load.
Neutron Flux data. Cards 32 ..
Relative neutron flux of. elements.
Boundarg condition data, Cards 33.
Boundary conditien.

Pressure data. Cards 3 4and 35 .
Pressure data.

Pressized elements.

Additional load data. Cards 36 .
Additienal load data.

Element temperature data. Cards 37~44.
Element temperature histories.
Additiconul elements , nedes and groups.
Additional elements.

Additional nodes.

Heat generation rate.

Thermal conductivity data.

Convection data.

Boundary temperature data.

Plotting data. Cards 45~64

Optien for plotting.
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Table 3.2 (Continued)

gf;‘:}p Desc!‘ipti.ons
46 Figure size.
47 Option for contour values,
48 Option for geometry drawing.
49 Optioa for temperatnre contour drawing.
50 Option for principal stress drawing.
51 Option for max. stress contonr drawing.
52 Cption fer min. stress contour drawing.
53 Opiion for Ur(ox) stress conmtour draming.
54 Option for G045(0,) stress contour drawing.
55 Option for Gz(Gy) stress contonr drawing.
5 & (‘,pniun for O'”(:ny) stress countour drawing.
57 Option Ffor displacement drawing.
58 GPtion foer shear stress circle drawing,
59 Option for shear stress contour drawing.
60 Blank card.
61 Jption for contour drawing.
§ 2 Title of each steps.
6 3 Number of contour lines.
6 4 Value of contour lives.
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Table 3.3 Input list
g:nrjp FORMAT | Variables Descri pt 1ons
1 I1 TITLEO Option for calculatien continuity,
=0 . Continue,.
=1.8top,
18A4 |TITLEI{I) | Problem identification.
(1=1,18)
2 916 ISTR (1) Number of elements (NUMEL ) .
L, ISTR ( | Number of nodal points (NUMNP) .
E ISTR (3 | Number of group (NGROUP) .
ISTR () { Number of boundary points (NUMBQ) .
ISTR (8 | Option for structure,.
=0 Axisymmetry.
=1 .Plane stress.
=2 .Plane strain,
I8STR (& | Option for mesh generation,
=(0:No mesh generation.
| =1 .Partial or total mesh generation,
ISTR (] Option for additional load data,
% =0 :No additional load data.
=1  Number of additional data,
15TR (8 Optien for the preblem is related or not
rclated to meutron dose,
=0 .Related,
=1 !Not related,
| o ITSTR (9 | Optien for neutron flux distribution.
i =0 Neutron tlux is constant,
% =1 !Neutron flux digtribution data are
| ) read from cards,
| 3 316 | 1INP (1) | Option for each time step.
. =0 . KRead time step days.
=1.Read time step days and time step
dnse$(1013 n/cmz)
=2 Read time step doses,
IINFP (9 Option of input data device for el.ement
data and nodal point coordmnate,
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Table 3.3 (Continued)

.Card
group

FOREMAT

Variables:

Desceriptions

616

1016

IINP

LINP

IMTD

. IMTD

IMTD

IMTD

IMTD

IMTD

ICLC

(4

{13

(4},

{51,

{6)

()

=0 1nput data are read {rom cards.

=24 Input data are read disk or tape

file unit No, 24,

Option for coordinate dimension of
input data.

=0 Dimeusion is centimeter,

=1 :Dimension is mieron,

Optien for input data check,
=0:No,

=1:Yes,

Optien for antsotrpic creep,

=0 .Donot consider anisotropic,
=1-Consider anisatropic.
i-Option for temperature dependence of

~material creep data,

=0 ! Not dapend on temperature.

=10 Depelid on température,

. Option. for anisotrepic material data,

=0 . 1lsotropic data.
=1.Anisotropic data,
Option. for temperature dependence of

materical dafa,

[ =0 . Not. depend on temperature,
.71 IDepend on temperature,
L QOption for ‘time (or dose rate)

~depsndence of material data,

=0 Not depend on time(or dose rate),
=1 . Depend op time(or dose rate),.
Optiop for irradiation induced
dimensional data.

=0 :Data are used built in data( see
Chaptar 330 .

=1 !Data are used input: data,

Number of itime ipncrements (NT) .
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Table 3.3 (Continued)

Card
group

FOEMAT

Variables

Descriptions .

ICLC

1CLC

1cLe

1CLC

1CLO

1CLC

I1C¢1LG

1QLC

(2}

{5

{f?

(7

(8}

tm

Opt.ion {for Joading conditions,

=1 .:Pressure,external load .and
displacement load,

=9 . Thermal and irradiation strain,
externel and digpiacement load,

=3 ! Pressure,thermal and irradiation
strain,external and disgplacement load,
=4 > FExternal and displacement load,
Time step number of steady state
temperature (NSTEP) .

Option for temperature input.

=0 Data are read from cards.

=1 .Data are read from disk or tape
file unit No, 9,

=% ! Temperature are caleulated in the
program;

Option for temperature calenlation
data,

=0.Data are set 1 time,

=1 :!Data are set each time step,
Gption ftor caleculation,

=0 :Calculation deo according

to loading conditions.

=1: Only temperature calculation,and
its data are stored in Disk or Tape
file unit No, 9§,

Cption of shut-down conditien,

=0 . (Calculations are all operating
condition,

=1 8tep of shui-down condition,
Gptien of caleulation methods.

i :O:L\-ODGEE’S methed,

=1 IRashids method,

Iteration number For tcmperature

calculation,
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Table 3.3 (Continucd)

Sfﬂ‘;}l FORMAT | Variables Descriptiens
1¢LC fe Number of pressure group,
6 416 1evag (0 Maximum number of iterations.
I1CVG (7 Cvele number of Pnnver,éence starts.
1CVG () Cycle number of acceleration of
convergence,
I1COVG ) Unbalanced force printout interral,
7 716 TFRT (1} Option tor ipput data printout,
=0 ! Printed, |
=1 :NO‘-.[).I'i]‘lf-Gd,
ITRT & 'Option for results printout.
=0 Resulis are all printed.
=1 Displacements are not printed.
=2 . 8trains are not printed,
=3 :Displacements and strains are not
printed, |
=4 8tresses are not printed.
IPET 3 Option for results printont intervals,
=0 .Printed at each time step,
=1 Printed at IPRETIH step,
IPRT (&) Option of check sheet for mairix map of
SOR,
=0 No check sheet.
=1 .Printout of check sheet,
IPRT (3 | Gption for check sheet of relaxation
matrix;
=0 .N6 check sheet.
=1 ! Frintout of check sheet,
LFHT (& Option for cheeck sheet of SOR
convergeénce
=0 :No check sheet,
=1.Printeut of check sheet,
IPKT (1 [ Cpiion for caleunlation time printout,

={ :Not printed,

=1 .Printed,
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EZNM (I}

ATNM (I

AZNM (1)

XTNM (I

Table 33 (Continued)
Card FORMAT| Variables Deseriptions @ 730
group
8 16 IFPLT dI) | Optien of results storape fror ptotting,
=0 Not stored,
=1.8tored in Disk or Tape file unit
: No. 1€,
9 5E125 |FLXN Fast neutren flox ( 107 0/ em? 3.
TOLER Tolerable unbalace ftorce {kg),
XFAC Gver relaxation factor,
TSEUD Shut-down temperature{C) .
If this column 1s blanks,
THHUD=20T
10A | 6E125 DTIM (D Time of analysis(day).
RN P (I=1,NT)
EIOB |. 6E12.5 DOSE: (D Fast neutron dose of analysis
(I=1,NT)! (10% 5/ em®)
{if TINP(1)=0, cards set are } 0A, if
ITINPO¥=1, cards set are 10A and 105,
j and it TINP)=2, cards set are 10B)
i1 6F12.2 ;PGCY(N,1) | Relative value of the pressure,
(1=1,NT); (Only usahle,if 1OLCEZ=1 or 3.1f NT=1,
(N=1ICLCI 1 cards 11 are omitted),
12 16 MNMM @D Material index numer of group,
6XF120 ] TTBSIE (I) | Tase temperature (CJ .
13 7F 1 0.0 ETNM I) .Young’s modulus of radialCrorx) and theta

‘ . . 2
(fory) direction(kg, em” ).
Vs
Youngs modulus of axial (z) direction
(kg om” )
o em’ ).
Thermal, expansion cneffiecient of radial

(ror x) and theta (# or y) direction

(r-c).

Thermal expansion coefficient of axial i

{z) direction (1.0C).

’ T
Poissong ratio of radial {v or x)} ..

direction and theta (f or v) dirvection,
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Tabhle 3.3 ( Continned)

Card | ¢ORMAT | Variables Desecriptions
group _1
o XZNMm I Po‘.s:son’s ratio of axial (z) direction,
KGNM I} =G, E,, G, is shear modulus and E, is
Ynung!s modulus of axial (z} dirvection.
14 3F160 AONM (I | Coefficient of transient creep, A, in
eq.{266)
AEKNM (I) | Coefficienti of transicent creep (em®/n),
A, in eq.(266) .
AENM () ! Coefficient of steady crec[‘:—(cmz/n) .
(cmz/l«'g) A, in eq.( 2646 ) .
(1f N¥=1,cards 14 are omitted)
15 6F 100 XCRV (I Creep pnissnnfs ratio, ¥, in eq,.('2'5‘4—2‘3)';'."E
XS2AV (I) | Crocp peissons ratio, ¥, ,, in 0q.(2.4;8) .
XFZV (I) | Creep poissons ratio, ¥, in eq.(2048) .
CFNM (I) | Factor of crecp compliarce, £, in eq.
(246 .
CTNM () | Factor of creep compliance, £, in eq,
(2.46) .
CYNM (D) Factor of crecp compliance, K,; in eq,
{(2.46),
(1f NT=1 or IQLCS=0, cards 15 are
Omitbed) '
16-1 71040 ANMI1 (I} Factor of o, 1in eq. {2.84).
ANM2 (D | Factor of &, in eq. (2084, "~
ANME {D Factor of 0, in eq. {2.84 ),
ANM4 (I | Factor of &, in eq. (2.8% ),
ANMS (D} TFactor of @y in ecqg. (2.84) .
ARNMG (D Factor of (¢, in eq, (2.84) .
ANM7 (I} | Factor of @, in eq. (2.84 ).
(it NT=1 or IMTDi2=0, eards 16-1:
are omitted. .
16-2 ¢ TTF10.0 AETI ) Young’s modulus factor of radial{r or x)
and theta (f or v) direction,.f, in eq.
(285) .
AET2 (| 8, in eq. (285).

b m S
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Table 3.2

JABDI-M G88C

Continued)

Card FORMAT | Varialbles Pregreriptions
group
AET3 O B, in eq. (2.85),
AET4 (D | B, in eq. (2.85) .
AETs D f. in oq. (2.85) .
AETs6 (I B in eq. (2.8353),
AET7? (T d, in eq. (2.85) .
16-3 7F10.0 AEZ1 (D ‘Y(iung’s modulus foctor of axial («)
dia‘cc?xifm, A, in eq..“ ¢ 2.85) .
CAEZ2 M ] A, in eq. (2.85).
AEZ3 (D B, ineq. (285)
AEZ4 (B~ A, ineq. (285).
AEZS (D] 8, in eq. (285) .
AEZE (I | B, in eq, (285),
AEZT (D | B, in eq. (285).
16-4 TF100 AFT1 (I Thermal expansion coeefficient ‘factnr
of radial (r or x} and theta (f or v)
“direction, A, in e(‘1.-( 2.85) .
AFT2 (V[ #, ivn eq. (2.85).
AFT3 (] A, in eq. (5.85).
AFT4 () 4 ibn eg, (2.85).
AFTS (D s irn eqg. (2.85).
AFT6 (1] Fg in eq. (2.85),
AFT7 ()] H, 'in eq. (2.85) .
16 -5 TE1CGO ATZ1 (D Thermal expansion coefficient factar of
axial (2) direction, #, in eq. (2.85),
AFZ2 @ | B, in eq. (2.85). |
AFZ3 (b | F, in eqg. {(2.85).
ATz 4 (D B, in eq. (2.85)I.
AVFZ5 (D | F. in eq. (2.85).
AF¥Ze6 (I B, in eq. -(.2.;85)_,
AFZ7 (| £, in eqg. (2.85).
16-6 7100 ANT1 (D }’Oissn.n:"s rotio of radial (v or x} and
thota (fl or v) dirvection, ..3] in ¢g.( 285
(2.85).
ANT2 D B, in eq. { 2.85)
ANT 3 (D B, in e {2835)
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Table 3.3 (Continued)

Card | coRMAT | Variahles Deseriptions L
group ‘
ANT4 D | A, in eq. (2.85),
ANTs (I} B. in eq. -(2.85.3 . |
ANTE M | By in eq. (285).
ANT7 (D | 8, in eq., (285,
16 -7 7¥10.0 ANZ1 ) [ Poissons ratio of axial (7) direction,
1 B, in.eq. (285). |
ANZ2 (D | B, 'in eq. (2.85).
ANZ 3 (D B, in eq. (2.85).
ANZa (D | B, ip eq. (2.85).
ANZ5 (D |8, in eq. (2.85).
ANZ6 (D | By in eq. (2.85).
ANZT (I | B, in eq. (2.85),
(IF NT=1 or IMTD5=0, cards 16—2~
16—7 are Omit’fﬂéd.). |
(Repeat cards 12~16. NGROUP time).
17 16 NNG Index of material number,
BAS8 CNMAT Material identification,
(J,1)
(J=1,8)
18 316 NCTMX Number of temperature data,
KCNmMX Number of {fast peutron dose data,
NVTPS Option for data sef,
=0 Anisotropic data set,
=1.!Isotropic data set,
19 6E125 CTAP (1) | Temperature (C).
(i=1,
NCOTMX ;-
20 6E12.5 CNAP (I) Fast neutron daose (10 n/cmz)'
{(I=1,"
_ NCNMX)
21 6125 CTAAT(L,J) Radiation induced dimensional ehange
cj=1, data {*'or perpendicular direction,
V;‘\*i(,ll\-rl\iiX) {Repeat I=1.NCITMX) .
9 o 6E12.5 CTAAPI,J) Radiation 1ndueed dimengional change
(J=1, data for parallel direction,
NCNMX

—32-
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Tabhle 33 (Continued]
gf(:l(ll)l FOEMAT ! Variables Deseriptions
E (Bepeat 1=1,KNCTMX, 1f NVIPS8=1,
g cards 22 are omitted).
| (Hepeat ecrrds 17~21, I1MTDE times., 1Ff
IMTDR=0, cards 17~22 are amitted),
23 1216 NGEREOUP Number of groups,
?[IHXI:T,“) Mumber of elements in proup,
NGRGIUP)
24 1216 NGR D FElement index in group,
(1=1, {Repeat cards 24, NGROUFP times.
NUME) | If NGRGUP=1, cards 24 sre omitted).
25 316 NNN SNumber of hlocks for mesh generation,
NUMELE Mumber of extra e] ements to-be read in
by hand,
NUMNFPE Mumbher of cxira nocdes to he read in by
hand,
26 216 NUME 1 Number of rows of elements in block,
SNUML Number of columns ‘Of f‘i‘n hlock,
27 1216 NUMFE 1) Number of first nede dn row.l.,
(l=1, Number of first node in rew 2.
B Y0 3 T T Y e B P P
LUMPTI) Number ol lirst element in row 1
(1=1, _Number of first element in row 2
BWUIME T )| orrerree it e
28 3E125 RI Inner radius 91 section (em),
RO Outer radivws of sectien (IGIT:)
41 | Axial ardinste of first node in section
Cem},
29 6 E1.25. | FATIOM Height of eleoment in row 1.
1i1=1, Height of eclement in row 2,
INTIMIR 1) | ooerermmrn oot oo
{Jtepeat enrds 25~29, MNNN times,
10 I8TRE=0, cords 25~29 are
Lomittad),
I
— 33—
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Table 33 (Continued)
gi;g FORMAT | Variabkles Desgriptinns
30 416 N Index of elements,
NPJ N Index of nodal point T,
NPJ N Index of podal neint J,
NPK N | Index of nodal point XK,
(Repeat cards 30, NUMEL or MUMELE
times), .
31 I6,6X M Index of modal points,
2E125 XORD & | Radial (r or x) coordimate of mnodal
point (em).
YORD M Axial {z or v) coordipnate of nodal
point {em),
2F122 XLOAD ™| Radial (r or x) force on nodal point{kg).
YLOAD 0] Axizl (2 or v) force on nodal poeint(kg).
{Repeat cards 31 NTUMNP or NUMNPEl
times).
32 12F63 | PAIM (| Relative neutron flux of clements,
NEI\IJ»ELL) (If ISTWIED, cards 32 are omitted).
33 216 NPB: L) Index of constrained nodal point,
N¥F1F () | Type of constraint,
=0 Radial (r or x) and axial (z or y)
congiraini;
=1 .:Radial {r or x) constraint or
constraint in any direction in meridian
plane, | |
=2 Axial (z or ¥y) conshraing,
-~ F126 SLOGP () ["Tadgent of constraint line with
horizontal axis,
2E12.5 DSX M Radial (r or x) displacement of
constraint nodal point (em).
DSY M Axisl (z or y) displacement of constraint
nedal point {(em),
M=NTRB (L)
{Bepeat cards 33, NMNUMBC times),
34 16,6X NBC Number of elements under external

pressure,

— 34
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Table 3.3 (Continned)
gran;?) FOGEMAT | Variables Descripfions
o E12.5 PRES Valne of a.pplied-pressure.(kg/cmz).
35 3ls MFB @) Index ol pressurized element.
NL EF T One of nodsl points of element under
pressuare.
NRIGHT{L) | Other pedal points under pressure,
{Hepeat cards 35, NBC times).
(if ICQLCNN=2 or 4, cards 34 .35 are
omitted),
36 16.6X M Index of nodal points,.
2F1 22 XLOADM - Radial (r or x) foavrece on nodal pointlke},
YLOADMW Axial (z .or v) force on nodal point(kg).
{Hepeat cavds 36, ISTRM times. If
R : _IS']"R{?‘*:O;.C.a['ds 36 are omitted),
37 .16 . GX. N Index of el:ements.
5F 1 2.5 TEM (1} Temperature histories of element(C). . .
SU6F12.5) (1=1, (Repeat cards 37, NUMEL times, If
| NSTEP) 1CL Clar= 1. or 2, cards 3 7 are omitzt‘ed),
38 316 NLAD Number of additiepal.elements for .
temperature calevlation.
NFAD Number of additional nodes for
temperature calculation,
NGAD Number of additional groups for
temperatuvre cafculation,
3¢ 616 N index of elemcn!us,.
NPI N Index of nodal point I,
NPT N Index of nodal point J,
NPK N) index of nedal point K
NPK N Index of nodal point K.
NAR ™ Element index of in group.
{Repeat cards 39 NHEAD times. If
NEAD=0, cards 3% are omitted).
40 I6,6X M Index of nodal poibpts.
2E125 XORD & Radial {r or x) coordinate of nodal
. neint {em),
35—
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Table 3.3 {Continued)
graoll;?) FOKMAT | Variahles Descriptions
YOED M | Axial (z or v) coordinrate of nodal point
(em’ .
{Repeat cards 40, NPAD times., If
NPAI==0, cards 40 are omitted).
(1f T0OLQU=G or 1, cards 38~40 are
omitted),
41 216 M Group identification number,
NUMTC Enter the number of 42 cards, to
specify thermal conductivity vs.
T,emperatur-e., . |
F120 QGR M UTniform heat generation rate in proup.
:('cal/cm3-8ee}.
(Repeat cards 41, NGHCOUP+HNGAD
times). ;. g
42 2F120 PROP(I,1); Temperature{C).
PROP(I,2)| Thermal conductivity at f-hat\‘ :t‘jell:nperature;
(I=1, (cal/emrseeC).
NUMTC) | ( Repeat cards 42, NUNMTC times).
43 216 1BC (I Node of element on canvection boundary,
JBC I Node of element ﬂﬁ-CUI;\’O(:tJiﬂD boundﬁry.
2F12.0 | HCOEFD) | Film cocfficient(cal em®+sec-C).
TBULKD Fluid temperature(C).
(Blank card is the completion of 43
cards) . S
4 4 16,6X I8 {1} Any mode at which a ftempervature is
speciltied, _
F1260 TBC (D Tempervature of this rede(C),
{Blank ecavd is the comnpletion of 44
cards),
(1f TOLCW=0 ar 1, crrds 41~44 are
omitted, Repeat cards 41~44, NT
times, i ICLOG=1), |
45 " 6X,416 I81TEP Numer of plotting steps,
I1CK Jption for cheek sheet,
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Teble 33 (Continued)
Card _ L . .
group FORMAT |} Variahles Desecriptions
=0.2No eheck shoet,
=1 .Printout shect,
igrpPp Option for node valuve ealeulntion,
=0 8 implified method,.
=1 Node valve are caldulated with
element geomel ry.
ICKRET Gption for input data check,
=0 INo data check.
=1 Input data check,
46 41120 SIZE -] Maximum geametry (em),
D1ISMAX Maximum length of displacement for.
Figu re.
RTRMAX Meximum length of stress value for
figure,
ANGLE Angle lor conl n_ur:,\-'al,u_,es; rirﬂwing(degree-).
47 9X .13 MMB Option for contour values,
=0!Contour values are written directhly,
=1:Contour values are written
indirectly,
48 413 ISWP(I,J) | Gpition tor input geometry drawing,
(J=1,4) =0 Dont draw,
=1 .Drawing,
J = 1 Geomediry,
J=2 JGeometry W‘i_ti.l‘ element number,
J=3 Geometry with node numbker.
J=4 Geometry With element and node
numbpe r,
54 9 2413 IS_\_}‘{P(iS,J) g Gption for temperature Cni.1t-011 r drawing,
:( J=1,N 'l); =0 Do_n_’t draw,
o lf =1 !Drawing,
540 2413 18WP(3.J) | Option for prinecipal stress drawing,
(J=1,NT)| =0 :liont draw.
=1 Ivawing.
51 2413 ISWP{4,J) | Optien for maximum principal stress
(J=1,NT)} eontour drawing,
.
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Table 3.3 (Continued)

g:ﬂ;‘:} FORMAT| Variables Deseriptions
=0 :Dnn,t draw,
=1 Drawing,
52 2413 18WP(5J) | Cption for minimum principal stress
(J=1,NT) | contour drawing,
=0 :Dont draw,
=1 Drawing.
53 2413 18WP(6J) | Option for @, (or O'X) stress contour
(J=1,NT) ! drawing.
=0 I'ont draw,
=]1:Drawing,
54 2413 ISWP(7J) | Option for ¢y (or ¢,) stress contour
{J=1,NT) | drawing, .
=0 Dort draw,
=1 ! Drawing.
55 2413 18WP(8J) ] Option ter o, (or Uy) stress contour
(J=1,MT) 1 drawing,
=0 : Tion't draw,
=] I rawing,
56 2413 ISWP(9J) | Option ftor 6 _, (or O’xy) stress drawing,
(J=1,NT) | =0 :DLont draw,
=1 Drawing,
57 2413 ISWP{10.J ) ! Option for displacement drawing,
(J=1,NT) | =0 Dont draw,
=1:!Drawing,
58 2413 ISWF(11,J ) | Option {for shear stress circle drawing,
(J=1,NT) | =0:Dont draw.
=1 Drawing,
59 2413 ISWP(12,J) | Option for stear stress contour drawing.
(J=1,N1) | =0: Dbnltrdraw. )
=1 ! Drawing,
60 Blank cord.
61 13 IsWC .Optien for eontour dr:t\.\fing,

={Q : Number of contour lires are 19.
=1 ! Number of contour lipes are read

Irom input data,
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( Continued)

Card
group

FORMAT

Vartables

Descriptions

6 2

6 3

64

18A4

16

6F120

LNAMED
(I==1,18)
NUQ

OVL (1)
{1=1,NTUC)

=2 ! Numbher
of
Title of

contour are

each

aof contour lines and values

read from input data,

steps,

Numbher of coviour lines,

(1t 18W(C is 0O, card 64 is omitted),
Value of contour lines.

(1t ISWC ts 0 or 1, card 65 is
omitted),

(1f 1PLTY is 0, eards 45~64 are

omitted).

-39
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(b} Detail

" {a) Fuel etement hlock

grid

.34 Finite eleoment
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Fig.3.3 Fuel element(Fort 8t.Vrain type)
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392

.
- '0262
0,0
-0,0301
0,0
-0,0388

*
‘223
0

E4 5
2

11

1
2
2
3
3
4
L)
3
5
]
]
7
T
]

SUMMIT,

OWC O

0,1
5,0
5,0
100,0
350,0

2 £4
1Y E=2
H=327

1
650,0
1150.0
10,0
70,0
=0,003
~0,0223
=0,0018
-0,02
=0,0018
=0,0222
=0,002
-0,025
~0,0028
-0|032
=0,0032
=0,036T
~0,0045
-0,0462
=0,006
‘0|05T
=0,0078
=0,066
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Table 3.4(1)

Sample Input data

HTGR FUEL STRESS ANALYSIS

29 2

0. 0
2 o
10
0 0

1.8
10.¢
40,0
130,0
400,0

3,5 E-6 3,5

2.86 E=8

T50,0
1250,0
20,0
80,0
'010057
-0,0259
=0.0042
=-0,0231
=3,004
'0|0263
~0,0043
=-0,0297
=-0,0062
=-0,038
=0,0073
=0.0432
=0,01
-00054
«0,013
~0:067
.010163
=0,076

16 lé
1é le
17 17
17 17
18 18
18 ]
19 19
19 19
20 20
20 20
21 21
21 21
22 22
22 22

0 0 0

1
0 Y] 0
0

20,0
1%,0
45,0
le0,0

E=f6 0,15

800,0

30,0
9040
=0,009
~0,0292
=0,0068
'0,026$
=g,007
=0, 0304
=0.,007%
=0,0342
=0,0104
=0,043¢
'0-0122
=0.0496
=0,01sl
=0,063
-0,0207
0,077
=0,025%
=-0,086

_.5 0__

20,0
20,0
0.0
200,0

0,15

$00,0

40.0
10040
=0,012
=0,0326
-010097
«0.0302
-0,0104
«(,0346
=0,0114
=-0,0387
=0,0152
-0g0¢93
~0,0178
=0.056
-0,0238
-(,072

=(1,0293

~-0,087
=-0,035%
=-0,0%¢

o *EE]

2540
0.0

250.:0

90,0
50,0
~0,0154
-0,013
=-0,014
=0,0156
»0,0205
«(,0238
«0,0308
-0,0386
LYY

~ N

~0

10~1
10=2
10-3
10=4

17
18
19=1
19=2
20-1
20-2
21-1
21-2
21-3
21-4
21=5
21=6
21=7
21-8
21-11
21-12
21-13
21-14
21-1%
21-16
21-17

21=19
21=20



15
16
17

1%
20

22
23
24
25
26
27
28
29
30
3l
32
33
34
as
k1]
37
a8
39
40
al
&2
43
44
45
46
a7
48
49
50

52
53
-2
53
56

58
39
60
el
62
62
64
63

67
68
69
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Table 3.4(2)

70 38 53 52

16 25 24 24’ 73 39 40 54
10 il 25 25 14 40 55 5&
11 26 25 2% 75 40 41 55

12 27 26 26 T7 41 42 56
12 13 27 27 T8 42 57 56
13 24 27 27 7% 42 43 57
13 14 28 28 80 43 58 57
14 29 28 28 Bl 43 44 58
14 1% 29 29 82 44 59 58
15  [{] 29 29 a3 44 45 59
16 17 31 1 a8k 4% &0 59
17 32 a1 3 85 46 47 61

18 33 a2 32 a7 47 48 62
18 19 33 33 88 48 62 82
19 34 33 33 a9 48 49 63
19 20 34 34 90 49 64 62
20 35 34 34 91 49 50 64

21 38 a5 3y 93 50 51 63
21 22 3é 36 94 51 -1 65
22 37 36 36 95 51 52 b6
22 23 37 3 96 52 61 66
97 32 53 67
23 24 a8 38 98 53 68 6T
24 a9 38 38 99 53 54 68
24 25 39 39 100 34 69 68
25 40 a9 39 101 54 55 69
25 26 40 &0 102 55 70 69
26 41 40 40 103 5% 56 70
26 27 41 41 104 L) 71 70
27 42 41 4] 105 36 57 T1
27 28 a2 L¥3 106 57 72 71
28 43 42 42 107 57 58 T2
28 29 43 43 108 53 73 12
29 b 43 43 109 58 59 73
29 30 44 44 110 59 T4 T3
a0 45 &4 44 111 29 60 14

32 47 46 46 113 61 62 76
32 33 47 47 114 62 77 16
33 48 47 47 113 62 63 7
33 34 48 48 116 63 T8 77
3a 49 48 48 117 63 &4 T8
s 33 49 49 118 64 79 78
35 50 49 43 119 64 6> 79
kb 36 50 S0 120 65 au 19

36 7 51 51 122 66 8l 80

37 52 51 21 133 &6 67 sl
a7 k1 52 52 124 &7 a2 81

125
126
127
128
129
130
131
132
133
134
135
136
137
133
139
149
1sl
142
143
las
145
146
147
148
149
150
154
152
153
134
153
156
157
158
139
160
161
162
163
164

165

166
167
168
169
170
171
172
173
174
1715
176
117
178
179

82
82
a3
83
84
a4
as
as
86
&b

LY

87

88

89
a9
91
9l
92
92
93
93
94
94
$5
95
96
96

97
98
98
99
99
100
100

1ol

i01
102
102
103
103
104
104
106

loe

107
107
108
lo8
109
109
110
110
i1

82
az
83
83
84
B4
85
a5
8
86
87
87
8g
88
8y
8y
91
91
92
92
93
93
94
94
95
95
96
96
97
7
98
98
9%
99
100
100
101
101
102
102
103
103
104
104
106
106
107
10T
108
108
10%
109
110
110
i1



180
181
182
183
la4
183
186
187
188
139
190
19l
192
193
194
193
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
212
214
213
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

97
97
98
98
99
99

100

100

101

161

102

102

103

103

104

104

10%

106

107

107

107

108

108

109

109

110

110

111

111

112

112

113

113

114

114

115

113

116

116

117

117

118

118

119

119

121

122

122

122

123

123

120

124

123

125

112

98
113

99
114
100
113
101
116
102
117
103
118
104
119
105
120
107
122
123
108
124
109
125
110
126
111
127
112
128
113
129
114
130
113

131

116
132
117
133
118
134
119
135
120
122
137
138
123
139
124
140
125
1a]
126

111
112
112
112
113
114
114
115
i13
116
116
117
117
118
118
119
119
121
121
122
123
123
124
124
125
125
128
126
127
127
128
128
i29
129
130
130
131
131
132
132
133
133
134
134
135
136
136
137
138
138
139
139
1a0
140
141

111
112
112
113
113
llg
114
i1%
115
116
11e
117
117
118
11
ii9
119
12
121
122
123
123
124
124
12%
125
126
12¢
127
127
128
128
129
129
130
13p
131
131
132
132
133
133
134
134
135
i3e
13e
13
13g
138
139
139
140
140
141

233
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
232
253
254
255
256
237
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
272
274
2713
276
217
278
279
280
281
282
283
254
285
286
287
288
289
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Table 3.4(3)

12¢
126
1217
127
128
128
129
129
130
130
131
131
132
132
133
133
134
134
136
137
137
137
138
138
139
139
140
140
141
141
142
142
143
143
144
144
145
145
146
146
167
1647
148
148
149
149
151
152
152
152
153
153
154
134
155

142
127
143
128
144
129
145
130
146
121
147
132
148
13
149
134
150
135
137
152
153
138
154
139
155
140
156
141
157
142
158
143
159
14as
160
143
161
1486
162
147
163
148
164
149
165
15¢
152
187
168
153
1469
134
170
155
i1

141
142
142
143
143
144
144
145
145
146
146
1a7
147
148
168
149
149
150
151
1531
152
153
153
154
154
155
155
156
156
187
157
158
158
15%
139
160
160
161
161
162
162
163
163
led
164
165
166
laéb
167
168
168
169
169
170
110

141
142
142
143
la43
l44
144
145
lias
14
lag
147
147
lag
l4g
149
149
130
151
151
152
153
1523
154
154
155
1558
1%¢
1%¢
137
137
158
158
139
159
169
1s0
161
161
162
162
162
13
le4
164
185
lés
lée
187
168
lés
leg
lég
170
170

290
291
292
293
294
295
296
297
258
299
300
01
3p2
303
304
305
306
3ot
3ps
309
310
311
312
313
314
315
31e
317
318
319
320
321
az2
323
324
325
326
327
328
329
330
33l
332
333
334
3as
336
337
338
339
0
331
342
343
LT

155
156
156
157
157
158
158
159
159
160
160
161
16l
162
1e2
163
163
164
164
166
167
167
167
168
168
169
169
110
170
imn
171
172
172
173
173
174
174
17%
175
176
176
177
177
178
178
179
179
181
181
182
182
183
183
184
184

156
172
157
173
158
174
159
115
160
176
161
177
162
178
163
179
164
189
165
187
182
183
148
184
169
185
170
136
17l
187
172
188
173
189
174
190
175
191
17é
192
177
193
178
194
179
195%
180
197
182
198
183
199
184
200
185

171
171
172
172
173
173
174
174
175
175
176
176
117
177
178
178
179

179 -

1a0
1s1
lal
182
183
183
1g4
la4
185
185
ig6
186
187
1a7
188
188
189
189
i90
190
191
il
192
192
193
133
194
194
195
196
197
197
158
198
199
199
200

171
171
172
172
173
173
174
174
175
175
176
176
1717
177
178
178
i79
179
l8¢
181
la1
182
183

183

lag
184
185
185
18¢
186
187
187
188
18
189
189
130
190
191
191
192
192
193
193
134
194
195
196
197
197
198
198
199
159
200



3453
348
347
kY 1}
349
350
351
352
353
3sg
355
356
357
358

59’

360
36l
J62
363
364
36>
e
367
68
369
aro
an
arz
373
374
ars
376
arT
ave
1y
280
331
g2
383
dga
a5
38
ae?
las
389
390
39
392

—~ TN P WA e

185
85
186
186

187

187
188
188
189
1e9
190
1%0
191
191
192
192
193
193
194
194
196
196
197
197
198
198
199
159
200
200
201
201
202
202
203
203
204
204
205
205
206
206
207
207
208
208
209
209

201
186
202
187
203
l8s
204
189
205
190
206
191
207
192
208
193
209
194
210
195
217
197
213
198
214
199
213
200
21é
201
217
202
218
203
219
204
220
20%
221
206
222
207
223
208
224
209
225
210
0,0
O0.64
1,28
1,92
2,56

3,85

200
201
201
202
202
203
203
204
204
205
205
206
206
207
2o7
208
208
209
209
210
211
212
212
213
213
214
214
215
215
216
216
217
217
218
218
219
219
220
220
221
221
222
222
223
223
é2n
224
225

Enl
E~1
E=1
E=1
Eml
E-1

200
201
201
202
202
203
203
204
204
205
205

10
13
12
13
14
15
16
17

18 -

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

© 39

40
43
42
3
&4
45
46
47
48
493
30
51
52
53
54
55
56
57
58
59
60
61
62
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Table 3.4(4)

445 E~1 G.0
5,16 E=1 0.0
5.8 E-l G.D
6,44 E=j 0,0
7.08 E=1 C.0
1,72 E-1 C,0
8,36 E=1 0,0
3,0 k=1 0.0
0.0 0,26
0!64 E-l 0.262
1,29 E~1 0,264
1,93 E=-1 0,267
2¢59 Eel 0.27
3.24 E~1 0,28
3,89 E=1 0,30
4,54 E-1 0,32
5,21 E=1 0,36
5,88 E=1 0,39
6,30 E=1 0,42
Tels E=1 0,44
7,78 E=1 ,48
8,62 E-1 0,54
9.00 E-l 0952
0.00 Ew1 0,20
0«65 E=1 0,50
1,30 E=1 0,91
1,96 E=-1 0,53
2463 Ewl 0,56
3,28 E~1 0,38
3,94 Eml 0,62
“l59 . E-l 0.63
5,26 E=1 0,72
5,90 E=1 0,78
6,56 E=1 0,84
7.21 E=1 0,92
T.85 E-~1 1,00
8,46 E-1 1,11
9104 E‘l 1123
0,00 E~1 0,76
0,66 E=1 O.76
1,32 E=1 0,78
- 1e99 E=1 0,81
2:63 E-1 C,84
3,32 E=1 0,39
3,98 E=1 0,94
4463 E=1 1,00
5,30 E-1 1,08
5,96 E=1 1,16
6462 E=1 1,28
Te27 E=1 1l.40
T|92 E“l 1255
8,50 Ewi 1,70
9,14 " E=1 1.87
c,00 E=1 1,00
0.69 E-1 1,01

ﬁ_s 3;,

Ewl
E=1
E=1
k=1
E=1
E=1
E=1
E-1
E~l
E=1
E-1
E-1
E=1
E-1
E-1
kel
£wl
E=l
E=1
k=1
Em
£-1
E=1
E=1

E=1

Eel
E=1
E=L
E=1
E=1

k=1

E-1
-1
E-1
E=1
E=1
E=1
E=1
E=1
E=1
k=1
e=1
E=1
£=1
E=1
E-1
E=1

63
64
65
66

. 87

68
69
70
71
72
73
14
15
76
17
78
79
80
81
82
83
84
85
86
87
88
89
90
51
92
93
9%
9%
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

o112

113
114
115
116
117

1,37
209
2,72
3,43
4,08
4,76
5,40
6,04
6,75
T,38
8,03
8,58
9,27
0,00
0,72
1,46
2,21
2,84
3,60
4,28
4,98
5,65
6,32
7400
7,64
.28
8,84
9,49
0,00
0,77
1,54
2432
3,02
3,79
4¢52
5,26
5,96
6,64
T.32
1,97
B.62
9,21
9,88
0.00
0,80
1,64
2,44
3,23
4,00
4,79
5,57
6,32
T.04
T TH

MMM ™ MMIT M e m e m O m e Mmoo momomom
] 138 00 001y
L e e v W i e P Y WL

mmm
UL I IO T T O U U I I D I I I I |
-

E=l
E=1
E=1

1,04
1,08
1,12
1,20
1,26
1,36
1,46
llba
1,74
1,90
2,09
2+28
2‘53
1,27
1,29
1,32
1,37
1,42
1,50
1,60
1,74
1,88
2,06
2,26
2,48
2,74
2,99
3.3
1,52
1,34
1-58
1,64
1,72
1,83
1,98
2,17
2,38
2,62
2,89
3,17
3,52
3,87
4,31
1.78
1,80
1,85
1,92
2,04
2,20
2,39
2,63
2,94
3,28
3,66
4,07

M mmmmmm
L)
b et N sk ek s s

mim
11
[o4r

1
(o

E=1
E=1
k=1
E=1
E=1
E=1
E=1
b=}
E=1

E=1
‘Ewl

E=1
E=1

‘Ee]

E=1
E~1
E-1
E=1
E=l
Eel
E-1
E=1
E-1
E=1
k=1
E-1
E~1
E=L
E=1
E=1
E=1
E=1
E=1
E~1
Enl
E=1
E=}
E=1
E=1
E=1
E=1
E=1
E=1
E=1
E=1



118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
132
134
135
136
i37
138
139
140
141
142
142
144
145
146
1a7
148
149
150
151
152
133
154
155
136
157
158
15%
140
161
1le2
163
164
163
166
167
168

169

170
171
172

914
9,80
10,44
0.00
0.78
1,57
234
3.10
3.04
4,58
5,30
6,02
6,72
7440
8,07
8.72
9,35
9,93
0.00
0,78
1451
2,25
2,97
3,68
4,39
5,07
5,76
6,41
7.0%
T.87
.28
8,87
G482
0,00
0,72
148
2,15
352
4,19
4,88
3,48
6,10
6,70
1.29
T.86
8.40
8'90
0.00
0,69
1,38
2,06
2472
3.36
4,00

E-l
E=l
E-1
E=1
E=1
E=1
E=1
E=l
E~l
E=3
E=1
E=l
E=]
E=1
E=1
E=1
E~1
E-1
E-1
E«l
E~1
Ewl
E=1
E~]
E=l
E=1
Ewl
Ewl
E=-1
E=1
E=1
E=1
E-1
E~-1
E=1
E-1
E=3
E=1
E-1
Eal
E~-1
£-1
el
E-1
E=1
E-1
E=1
E=l
E-1
E=1
E=1
E-1

E=l

E=1
E=1

4,52
4,98
5.47
2,04
2,06
2,11
2,20
2,32
2.49
2,70
2,94
3,26
3159
3,96
4,37
4,80
5,27
5.76
2,30
2,32
2. 37
2,66
2499
2,76
2,97
3,24
3,55
3,89
4,26
4,67
5,10
5,57
6,06
2,36
2,58
2,66
2,73
2,87
3,03
3,26
3,52
3,84
4,18
4,56
4,97
5,40
5,87
6,35
2,80
2,83

2,88,

2,99
3,13
3,32
3,5%

E-1
E=1
E-1
E-l
E=1
E=1
E=1
E=1
E~1
E=1
k=1
Ewl
E-1
E-1
E=1
E=1
E-1
E-1
E-1
E~1l
E-l
k=1
E-1
E=1
£E~1
E=1
E=}
E=1
E=1
E=1
E~1
E=1
E=1
E-1
E-1
E=1
[ L1
E=1
E=1

E-1
£=1
E=1
t=-1
E=1
E=1
E=1
E=1
k=1
E=1
E=1
k=1
E=1
E=1
E=-1
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Table 3.4(5)

17¥
174
175
176
177
178
179
180
181
182
183
184
183
186
187
188
189
190
193
192
193
194
155
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
213
216
217
218
219
220
221
222
223
224
225

4,63
5:23
5,81
6'37
6,92
T h4
T.94
8,40
0,00
0,66
1,32
1.96
2459
3,20
3,82
4,40
4,97
5,52
6,09
6,54
7,02
7,87
7,88
0.+00
0,63
1,2%
1,87
2,47
3,06
3.63
4,18
4,71
5,21
5,71
6,17
6,61
7.00
Te36
0,00
0,60
1,19
1,78
Z2.:34
2,90
3,45
3'97
4,47
4,93
5,40
5,83
6420
6,56
65,87

3.79
4,12
4,46
4,84
5,25
5,69
6,16
6,648
3,07
3,08
3,14
3,2%
3,39
3,58
3,82
4,08
4,40
4,75
5,13
5,04
5.98
6,45
6,96
3,29
3.3
3,40
3,51
3,65
3,848
4,08
4,35
4,68
5,03
5,41
3,83
6,27
6,74
7,23
3,56
3,58
a,64
3,75
3,90
4,10
4,34
4,62
4,9%
5,29
5,68
6,10
6,56
7,02
T.52

€=l

E=1
E=1
E=1
E-1
E=1
=l
£-1
E=)
E=1
=1
k=1
E-1
E~1
E-l
£-1
£-1
-1
E=1
E=1
Eml
E=1
E=1
£-1

E=1
E=1
E=1
E=1
E=1
Em1
E=1
Ee=y
k=1
E=l
E~1
E=1
-1
-1
E=1
E=-1
E=1
E=1
E=i
E=1
E=1
k=1
E=3
[ 8
E=1
E=1
E=1

105

215
216
217
2318
219
220
221
222
223
224
225

N O e e e S B e B e e e RO R R RGN R R RN

0.0
0,0661
0,066]

762,9
7162,9
762,9
162,49
762,9
162,92
76249
762,9
857.7
857,0
B56,3
855.6
854,9
84,2
853,95
852,8
852,1
8314
850,7
550.0
84,3
gud, b
847,9



Q
21 0

10,0 1,0

o ¢ 0 1

1+ 1 1 %

1 ¢ 0o 0 ¢ ©
1 ¢ 0 ¢ ¢ 0
1 0 0 0 ¢ 0
1 ¢ 0 0 ¢ 0
I o 0 & @ 0
1 0 0o o O @©
1 0 0 0 ¢ 0
1 0o 0 0 ¢ U
i1 0 0o ©0 O G
1 0 0 0 O 0
i1 00 0 0 U
1.1 1 1 1
¢

O 0(N/CMuRZ)

Uy Sn1l0nR 20N CMBu )
1,0%l0%ni0C(NFCMERZD
14wl 0KRZ0(MN/CHeRE)
1o9#1 Qe 200N/ Clinde2)
CaaulUwndOIN/CHN#E)
21901 0na 20 (N/CMR2)
F o ARI0nRZ0(NsCMuR2)
3. BR1LOR20(M/Chnn2)
G, 3 URRZO(NFCHERE)
4, BHLOWRZO (NFCME*Z)
5, TwlUnnzO(N/CME®Z)
T o#LOungUINACMERZ)
G, 5nl0nx20(NsCMR#2)
12,48L0%420(N/CME%2)
195, 2#10##20(N/CMHR2)
19,08L0%0# 20N/ CM*e2)
23, B#10%uZ0(N/CHeR2)
2B8.5#10#%20(N/CMERZ)
33,3108 20(N/CMERL)
35,0el0#%Z0(N/CM*22)
1 LAST CARD

HCOo oo CcOoOoDo

[=]

roQCOCCOCOD o

[&]
(=]

oo oOCCooO oo

- CCoCoCOoOCOCOOo

[ e

cCooCcoCcoc

JAERI~-M
Table 3.4(6)
U0
[T C R S SRR ¥
U U U 4] 1
R Vv I T |
g v v ¢ 1
[S T ¢ T R R &
o U U U 1
[V I VI ¢ R A ¢
¢] V) 1) Y] o
nouv v v a
U U oy o e
i] {J 4] (1 4]

cooccCcocCcocCcoC

CcoocoCCoCoCco

CODOoOCCOCT O

ocDoCECNnOGO OO

OCCCCrRDRERRC

44

INPUT DV
INPUT FG
TEMP
F{G=STRS
MAX=5TRS
MIN=STRS
S1G=X
slG=Z
5]G=Y
S1G=XY
DISPLACE
SHEAR=CL
SHEAR

CONTRC L
S1EPL T




i
|
!
1
i

i, ok S i . SO g SO

JAERI-M 5880

Table 3.5(1) Output sheet of sample problem

LI ) INFOUT DATA a2
STRUCTURE FLAN STRAIN
NUMOER OF STEP 21
WUMRER OF ELEMENTS 392
NUMBER OF NODAL POINTS 223
MUMBER OF BOUNDARY POIMTS 1) T
NUNBER OF GROUP i
NEYTRON FLUX 13,0000 =l08820 (N/CHeRY)
CYCLE LIMIT ’ 200
TOLERANCE LIKIT 4,1000E 00
OVER RELAKATION FACTOR 1,800
DAYS
6,0 3.00 10,00 15,00 20,00 23,00 30,00 33,00 #0.00
.:g:gg §0,00 40.00 100,00 130.00 160,00 200,00 250,00 300,02
- DATA OF MATERIALS am

OATA OF MATERTALS(1)
GROUP MAT=NO, E(1) Ety ALPHA{L; ALPHAC) NULL) LTS3 ] Nty
1 1s 5,700F 04  3,200F o4  3.300E=Qs  Je3U0E-0é  1,300E~01  1,300€=pl  0r0

DATA OF BATERIALS(2)

43.00
S30.00

SROUP MAT=%0,CREEP(AD)  CREEP(AL)  CREEP(AZ) CREEPaNUC2) CREEPuNU(Y) CREEP=NUC4} CREEP-J(1) CREER-J(3) CREEF=J(%)

1 1 5.000Ew0)  2,000E=22 2.86DE=24 010 010 EIT) 00 0.0
. BUTLT=IN DIMENSIONAL CMANGE DATA IDENTIF{CATION -
MATERIAL MyMBER IDENTLF ICATION

H INPUT  DATA

z INPUT  DATA

3 INPUT  DATA

. INPUT  DATA

] INPUT  DATA

6 COMPACT SHRINKAGE DATA (DRAGON REPOART MO, il )

? MEEDLE COKE GRAPMITE REF, NO, 32T €6A=10012)

1 GILSONITE GRAPHITE REF, NO, 14 CLAEA=SN=120/Hng)

) G[LSONITE GRAPMITE REF, NO, 21 CLAEA=SH=1207/H=§)
19 SILSONITE GRAPHITE REF, RO, 93 (DRAGON REPORT MO, 13 )

1n NEEDLE COKE GRAPHITE REF, NO. 32T (PERPENDICULAR) (6Aa10012)
1z NEEDLE COKE GRAPMITE REF, MO, 32T (PARALLEL) (GA=10012)
13 GILSONLTE GRAPHITE REF, NO, 16 (PERPENDICULAR) ([AEA=SHM=120/H-8)
14 GILSONITE GRAPMITE REF, NO, 1k (PARALLEL) CLAEA=SH=1207H-0)
13 GILSONITE GRARHITE REF, NO, 21 (PERPENDICULARY ([AEA=SMal120/H=§)
16 GILSONLTE GRAPHLTE REF, NO, 21 (PARALLELY CIAEA=SM=120/H=0)
17 GILSONETE GRAPMITE REF, NO, 935 (PERPENDICULARY (DRAGON R. NO.13)
U GILSONITE GRAPHITE REF, NO, 83 (PARALLEL) (DRAGON R, W0,1%)

(-114]




SR PR SRR

TEMPERATURE
(DEG,C)

350,00
«30,00
T50,00
400,00
200,00
20,00
10%0,00
338¢,00

12%%,00

539,00
30,00
130,00
800,00
500,00
50,00
10%2,00
1150,00

12%0,00
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Table 3.5(2)

INPUT OIMENSIONAL CHANGE DATA

MATER[AL NAME

0,0
100,00

0.0
=0,032600
oo
~0,030200
0:0
=0, 038600
0,0
=0, 038700
0
=0, 849300
-0
=0, 056000
L3
-0, 012000
9,0
=0,087000

G0
-0, 836000

Gl
~0,032600
Qe
=C.30200
¢l
=0y834000
Qe
=0,058700
Q40
~C, 049300
0
~0 2034000
@0
0. 072000
0.0
=0, 001000
Q0
=0, 096000

. s

10.00

=0, 003000

~0,003000

0,005 80¢

-0,00200¢

=g, 002800

=3,003200

=0, 304300

=0, 006000

-0,007808

~0,003009

~0,901400

~«0,001800

~0,002000

=Q,(02800

=0, 003200

=0, DOAIRG

=0, 004000

-0.007800

H=327

L

NEUTRON POSE

9,00

30.00

# PERPENDICULAR =

=0,005700
=0, 004200
=0, 004000
=, 004300
-0,006200
=0, 007300
-O.ulonoum
=0,013000

~0,0le300

=0:00900¢

=0.006800

=0.007000

=0, 007900

=0,010%00

~Q,0l2200

=0.0l6100

+0.020700

=0, 025300

* PARALLEL #

=0,005To0

~0,008200

=3, 008000

=0,0Usd00

=0.00s20¢

=0,007300

=0,010000

=6,013000

=-0.0l6300

ELEMENT GROUP [hG

3 4
23 F13
a3 (L)
&3 2]
Lk 113

103 104
12y lia
143 144
163 les
i 14
203 20e
223 2%
243 2an
263 Ins
8y Zes
303 30s
323 324
ETTI-TT)
363 ded
383 M

ELEMENT

3 6
25 28
*3 a
&3 )
[} N
03 Loe
1% L
145 1%
165 1be
118 i8e
209 208
s 2L
8% Zke
283 26
i85 2eb
Jon 3os
3235 s
343 dap
363 36e
34y e

=0«009000

=04006400

=0+ 007000

=01 007900

=0.010%00

~¢:012200

«U+016100

=0,020700

=0:025500

NUMBER

L
b7 bi
87 &
197 10

12 12
34 e
147 le
187 18

T
LY
247 20
37 M
321 R
34T 34
3o 34
T M

40,00

=0.012000
=0,009700
04010400
=0+011400
=0, 015200
=0.01T00¢
=0, 023000
=0,029360

=0.033000

=0y 2L2000
-3, 008700
=0+010400
01011400
=g,015200
=0.0L7000
=0.023200
=0:029300

=0.035000

—57—

1104820 N/FCHMRS2)

50,00

=0,013400
=0, 013000
=0,0L4000
-6.0&5600
=0,020500
=-0,023400
=0.030000
=0, 030600

=0, 048400

=0+ 013400
=0,013000
=0,014000
=0,015600
=0.020300
=0,023000
=2:030800

=0:038600

=0,044600

%0,+00

~0.018700

=0,018000

=0,019000

=0.020300

-0,02¢200

~0,030100

=g, 038800

0, 0M6500

0. 058000

=0.018700

=04 016000

=04018000

=0, 020300

»0,026200

=04030100

=0,038800

=0, 046%00

=0:056000

Ta,00

-0,022500

=0,020000

04027200

=04 023000

=04Q32008

=& ,036700

=G, 040200

=, 037000

=0,068000

-0 022300

=0+ 020000

=a+022200

=0:023000

=0 032000

=01084700

=0 046200

=0:237000

=G 046000

.00

=0,025%0%
0. 023100
=3,0260 300
=-3,029708
=0.038000
=0,043200
=0,034000
=0,067000

=0,074000

=0,023%00
=0,023100
«-0,028300
=0,029700
=0 030000
01083200
-ﬂnB!Q;DD
=0,047000

0, 076000

90,00

~0,029200
=0,02¢600
-0,030400
-0,034200
=0,063400
0, 049400
=0,063000
~0,077000

=5, 046000

«0,07%200
=0,026600
=04 030400
=51034200
=0 043600
=01 4400
=0+ 083000
=0 017000

=0, 046000
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Table 3.5(3)

L) ELEMENT NOPAL pOInY NUMBER L]
ELEMENT NP1 wpd NpL GHOUP  MAT,=na,
1 1 ) 16 1 1s
? F 17 1 1 1%
3 2 3 17 1 1*
& a 14 7 1 1a
5 3 * i 1 14
. . 19 i 1 1
T L) * 19 1 1s
i 3 20 19 1 11
9 3 6 20 1 14
10 [} 2k 20 1 1s
11 ] T 21 i 1+
12 T 22 21 1 is
13 T 4 a2 1 1
14 3 23 22 1 1%
13 [} 9 23 1 14
1 L] 2% 3 1 1%
1t 13 10 24 1 14
1] 10 25 1 4 i 14
19 10 1 FE] 1 14
Fid 11 Fi] 2% i 14
F3Y 11 12 Ll 1 14
22 12 2t a6 1 1%
23 12 1) 7 1 is
2% 13 F1d a7 1 1*
25 13 1% 21 1 14
26 1 29 a8 i 14
27 14 1% 29 1 i»
2 15 30 29 1 14
% 18 117 i i 1*
» 17 M 3 1 1s
i it LA 3z 1 1
3z 13 33 32 1 1s
33 18 19 i3 1 1%
ETS 19 M 33 1 1
3 19 EL] EL] 1 14
3 Fi-l L] b1 1 L
3T 20 21 33 1 14
» an L1 35 1 L4
b1 21 22 kL 1 is
L 22 k) 36 I 14
sl 22 23 ar 1 14
EY] 23 3% at 1 14
43 3 tLd E13 i 1%
L od H) 3 ki i 1%
43 F13 FL] 39 1 14
a4 25 %0 39 i 14
I3 23 2% a0 3 14
M 24 4l 40 i 14
1] 24 27 .1 1 1%
5% 2 .2 a1 1 1s
s ELEMENT MOPAL POIN!  NUMBER L
ELENENT W NPK GROUP  MAT.=NO,
Y] 2 1 1
# 2 1 14
an (3] 1 14
FL} 3 1 14
2% o 1 14
3 u i 14
n a8 1 14
3 Ldd 1 14
bt «7 1 14
Ft AT 1 14
3 “y ) 14
M Pt I3 14
kTS (1] 4 1
KT (1] 1 1%
3 30 1 14
s 0 1 14
3 M 1 14
N F 1 is
k1] 1 1 14
3 [ 1 14
i 3y 1 1
3 53 i 14
3 3% 1 14
ac 58 3 14
a0 53 1 14
l 38 i 14
al L1 3 14
42 L1 i 1s
a2 51 i 18
s 87 1 14
'Y 5 i 1%
ah £l i 1+
Ll 5% 13 14
t il 1 14
ab « 1 14
A7 wl 1 1%
&7 2 1 14
Ld) »d 1 14
'] ) 1 14
L il (34 1 is
Pl [1] i 1
n L1 1 i
o ¥ 1 i+
51 L34 1 1s
51 [1] i 1%
[T " 1 1s
52 7 i 1
HH ot i it
43 hi 1 1s
5 1] 1 14

RELATIVE=FLUX




ELEMENT

ELEMENT

* ELEMENT
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Table 3.54)

NOPAL  POINT  NUMBER

L)

WPR GROUP MAT.~NO, RELATIVE=FLUX
89 1 1,000
89 1
70 1
70 1
18 1
11 1
12 H
12 1
73 1
13 1
Te 3
14 1
16 1
T8 1
7 1
77 1
T8 1
15 1
T9 3
79 1
L1 1
8o 1
H1 1
ai 1
a2 1
82 1
83 1
83 1
(L] 1
I 1
[1] 1
(1] 1
(1) 1
113 1
(14 1
et i
s 1
133 L
v 1
59 1
1 1
91 1
92 1
9”7 1
93 1
3 1
94 1
94 1
93 1
L1 1

NUMBER L

NPK GROUF  MAT ,=NO« RELATIVE=FLUX
4% i 1s 1.000
94 i 1s 1,000
97 i 14 14000
97 1 14 1,000
kL] 1 14 54000
98 1 1% 1.000
9% 1 14 1,000
99 1 1 1,000

100 1 1s 1.000

100 1 1s 1.000

101 1 1+ 1,000

0l 1 1 1.000

i02 1 14 1,000

102 1 1s 14000

ips 1 14 1.000

103 1 1% 1,000

o8 1 1* 1.900

104 1 is 1,000

108 1 1s 1,000

iok 1 14 1,000

107 1 1 1,000

o7 1 I 1,000

102 i 1% 1,000

ipe 1 14 1,000

109 i 14 1.000

109 1 14 1,000

110 1 s 1.000

110 1 14 1.00¢

111 1 14 1,000

111 1 14 1,000

iiz2 1 is 1+000

112 1 14 1,000

113 1 14 1.000

113 1 14 1060

ils 1 1s 1,000

1ls 1 1 1,000

315 i 1 14000

115 1 is 1,000

116 1 14 1,000

11& 1 1% 1,000

117 i 14 1,000

1T i 14 1.000

138 1 14 1,000

118 1 1s 1,000

1% 1 14 1,000

119 i 1% 1.000

121 1 15 1,000

121 1 14 1,000

izz 1 ie 1,000

123 1 1s 1.000

p— ES E; j——
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i Table 3.5(5)

L ELEMENT NOFAL POINT  NUMBER s
ELEMENT el apJ NPK GROUP  MAT,=NO. RELATIVE=FLUX
2ol 108 124 123 1 1+ 1.000
201 108 10% 12+ 1 1 1.000
203 109 123 124 i 1* 1.000
208 109 110 12 i 1% 14000
203 110 126 125 1 1s 1000
208 110 111 i2e 1 1% 1.000
207 111 121 iz2é 1 14 i.000
208 111 112 127 1 14 1.000
209 112 124 i? 1 1s 1.000
210 112 113 iam 1 1a 1,000
211 113 129 A28 1 14 1,000
212 113 114 L% i 1s 1.000
23 114 130 129 1 1s 1000
218 11a 113 130 1 1 1,000 %
215 115 131 130 1 14 1900
14 11% 116 i3 1 1 1,000
anr 116 13 13 1 1% £.060
213 114 117 132 1 14 1,000
19 ur 133 132 1 1s 1.600
220 T 113 13 1 14 i.000
21 11t 134 113 1 1% 1,000
2 118 119 134 1 1. 1.000 =
223 11% 132 134 1 14 £,000
228 119 120 135 1 1s 1.000
225 121 122 P 1 1s 1.000
226 122 137 1} 1 14 1.00C
227 122 ist i3 1 1% 1,000
228 122 123 138 1 18 34000
29 123 139 138 4 1% 1.000
230 123 126 139 1 14 1,000
s 128 - 1s0 13% 1 14 1,000
232 124 125 180 1 i% 1.000
3 125 1al 180 1 14 1,000
234 1i5 126 1ax 1 1s 1,000
784 128 142 141 1 14 1.000
234 12% 127 1a2 1 is 1.000
' 237 127 1a3 a2 i 14 1,000
F13 127 120 1s3 1 14 1,000
isy 128 144 183 1 14 1008
Frey 120 129 1as 1 18 1,000
74l 12% 1a% 144 1 1% 1-000
ing 139 130 les 3 1+ 1,000
28y 130 1ab 1a¥ 1 1 1,000
Thn 130 131 1se 1 1% 1,000
243 1 1at lak 1 14 1,000
246 pe}1 132 1a7 1 14 1.000
T n 1ad 1AT 1 14 1,000
T4 132 133 1ad 1 14 1,000
249 133 149 las i 1s 1,000
B0 133 134 189 1 14 1,000
-n ELEMENT NOPAL POINT  NUMBER L3
ELEMENT - wel NpJ NPK GROUP  MAT4=NOs RELATIVE=FLUK
134 130 149 1 16 1,000 ‘
13 133 13¢ i 14 1.000
13 137 131 1 1s 1,000
137 133 13 1 1k 1.000
137 153 152 3 1 1,000
: 137 M 153 1 14 1.000
: 138 534 153 1 iv 1,000
| 1 13y 154 1 14 1,000
| 139 153 134 i 14 1,000
i 13% LAC 15% 1 1 1,000
. 180 154 153 1 1s 1,000
i 140 Lal 156 1 1 i,000
i 1al 187 13s 1 s 1,000
| 181 142 157 1 1¢ 1,000
' 182 132 15T 1 14 1,000
! 182 143 158 1 14 1,000
; 143 13% ] 1 1 1,000
1) 144 139 1 14 1,000
1hé 1&0 159 1 14 1,000
1ne pEe ] 160 i 14 1,000
143 16l 140 1 1o 1,000
148 T 151 1 is 1,400
148 182 1sl i ik 1.000
las 187 le2 1 1s 1.000
187 163 12 1 1 1.000
1sT 1a8 163 1 1s -1.000
1z 164 Le3 1 1» 1,000
1an 1a¥ 1o% 1 1s 1,000
1ay 183 1b4 i 1s 1.000
1s9 130 183 i 14 1,000
i 181 is2 led 1 1% L.¢00
i 353 1t i4b 1 1 1,060
152 1ed is7 1 1s 1.000
152 182 1 1] 1 14 3000
133 189 108 1 18 1,000
153 134 169 1 14 1,900
154 110 15% 1 14 1,060
134 155 170 1 14 1,000
138 11l 1710 1 14 1,000
15% 158 111 1 14 1,900
136 im2 17l 1 14 1,000
136 157 172 i 18 1.000 -
137 1713 172 1 14 1,000
137 154 173 1 14 1,000
: - 13 174 173 1 14 1,000
. 134 159 1Te i 1% 1,000
: 159 173 174 1 14 1,000
! 13% 160 ISt 1 14 1,000
160 176 115 1 14 1,000 o
160 18l i7é 1 14 1,000

-8 00—
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Table 3.5(6)

s ELEMENT NOPAL POINT NUMBER .

ELEMENT NPT NPJ NPE GHOUF  MAT ,=NQ. RELATIVE~FLUK
301 181 117 1 14 1,000
202 181 182 1 1s 1,000
303 162 118 1 14 1,800
304 182 163 1 1s 1.000
305 143 119 1 18 1,000
308 163 154 1 14 1,000
7 164 180 i 14 1,000
3o 164 63 1 14 1,000
309 166 167 1 1 1,000
Mg 16T ind i 1s 1,000
Al 147 143 1 14 1,080
n2 167 163 1 14 1,000
33 1s8 1p% i 14 1,000
214 168 149 1 bt 1.000
+ 313 169 153 1 14 1,000
216 14 170 1 1 1.000
Y 170 134 1 i 1,000
3y 170 in i 14 1,000
3 1 187 H 14 1,000
320 171 ir2 1 14 1,000
a2l 112 i 1 14 1,000
- 322 172 173 i 14 1,000
i LrE] i1y 18% 1 14 1,000
i 32a 1TH 174 1 1s 1,000
: 2 1Té 190 1 14 1,000
I 32k 174 13 1 1% 1,000
! ar 118 11 1 14 1,000
i n 113 116 1 1 1,000
' EFLd 176 192 1 14 1.000
330 176 T 1 1 1,000
. 33 177, 193 i 14 1,000
382 117 I3 1 1s 1,000
FTT] i 194 1 1s 1;000
33 173 179 1 18 100G
3 ire it i 1+ 31000
¥ 57% 130 1 1+ 1,000
7 11 197 1 14 1.000
338 m 182 1 14 1.000
339 142 198 1 is 1.000
0 m 143 1 14 1,080
a1 183 144 1 1+ 1,000
43 133 144 i is 1.000

a3 e 10 1 14 1.
s 10e 123 i 14 1.000
33 143 201 b i 1,900
T i1 148 1 i 1900
T i 202 1 14 1,000
] 10 17 1 14 1,000
b o3 ur 203 1 14 1.800
no uT 138 1 14 1.000

; . ELEMENT NOPAL POINT NuMsERr L

ELEMENT NRJ NPE GROUF  MAT o =HO1 RELATIVESFLUK
ELE) 0 203 i 18 1,000

35 1y 08 1 1s 1
a3 203 04 1 1% 1,000
ETL 190 Er) 1 14 1,000
358 206 03 1 i L, 800
358 193 0k i 14 1,000
5T 207 ap4 1 14 1,000
358 ik 207 1 1 1,000
(1] 0 207 1 14 1,000
340 133 208 1 14 1,000
51 0% 208 1 1 1,000
i) iy 9y i i 1.000
e e 200 1 i 1,000
4 193 210 1 10 1,000
§3 212 . alL 1 i 1.000
b6 197 212 i 14 1,000
67 13 g2 1 14 1,000
5 19 213 i 14 1,000
* 214 213 1 14 1,900
3¢ 19 21e 3 1s 1,000
¥l Fit] 1h 1 1% 1.000
F 90 218 i 14 1,000
¥ e 243 3 14 1,000
4 201 ali i 14 1,000
5 nt FIL) 1 is 1,000
T8 202 27 Y 1% 1,000
77 2 217 i 18 1,000
(] 03 s i 14 1,000
+ 1y 18 1 1s 1,000
] 204 21y i 14 1,000
i 220 Fit) i 18 1,000
1] 208 229 i 18 1,000
s F1 13 10 i 1% 1,000
[T 208 FEE 1 1 1,000
a3 22 Fis 1 1 1,000
e 207 by 1 14 1,000
M 233 202 1 1 1,000
M H ] 23 { 1% 1,000
Er L 2% Fri 1 1 1,000
Sep 249 a4 1 14 1,600
My 21% Tih 1 1s 1,000
m: e FTH 1 14 1,000

&
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Table 3.5(7)
. NODAL POINT CUORDINATE. LNITIAL LOAD AND [WITIAL DISPLACEMENT ..
NOO¥ Yoo x=LOAD Y-LUAD ¥aOIgP
3 0.0 a,0 0.0 0.0
1 8,0 1.0 0.0 0,0
3 0,0 0.0 0.0 0.0
4 0.0 0.0 0.0 0,0
H 0.0 ur0 0.0 .0
4 0.0 u,0 0.0 6,0
T 0,0 1,0 0.0 0.0
] 0,0 u,0 0o 0o
1] 9.0 u,0 G0 &g
10 0,0 0,0 0.8 c.0
1 9,0 [N ] D0 a0
it a.0 0,0 e o0
n v,0 0,0 .0 2.0
14 0,0 8.0 @l 0.0 -
13 0,0 6,0 0.0 0,9
s 0,0 0.0 ¢,0
I3 0,0 0.0 a.0
1] 0,9 0.0 0,0
1 u.0 0.0 0.0
1n 0.0 g+l 0,0
] 0,0 G0 g.0 -
e d @0 .0 ¢.0
n 0.0 0,0 6.0
14 0,0 0.0 £,0
b L] 9.0 -0 Q.0
1% 0.0 0.0 9,0
1 0,0 'l 0.0
Fi e,0 N c.0
i 9,0 o0 9.0
3 0,0 o0 0.0
n 0,0 -0 M)
E 0,0 ot ]
% 0,0 9.0 0.0
i N 9,0 0,0 0.0
. » 0,0 o0 .0
» 0,0 0,9 0,0
F34 0,0 0,0 ¢.0
34 0.0 Gl 0.0
L 0.0 0.0 c.0
e 0,0 -0 6.0
al 6,0 ) 0,9
Y 0.0 0,0 .0
3 0,0 0,0 20
- 0,0 ol o0
43 0,0 00 00
L] 0,0 0.0 0.9
ar 0,0 0.0 0.0
- 9,0 0.0 8,0
L1 o0 0,0 0,0
30 0.0 0.0 0o
) NODAL POINT COORDINATEr [NITIAL LOAD AND INITIAL DISPLACEMENT L
i
! A=LOAD ¥aLOAD x=DSP y-DIsP
i 0,0 0.0 "0 0,0
: o0 0,0 2.9 0.0
.0 0.0 0.0
0,8 0.0 9,0
0,0 0.0 ' 0,0
9,0 040 0,0 0,0
2.0 0,0 0,0 0,0
[-N] 0o 8,0 0,0
0,0 0,0 2.0 0.0
NS 0.0 0,0 0,0
e,0 0,0 0.0 0,0
o,0 0.0 0.8 0,0
%o 0,0 0.0 0.0
e.0 6,0 .0 0,0
& 0,0 .0 0.0
0,0 0.0 2,0 0.0
0,0 0,0 2.0 0.0
6,4 0,0 0.0 0.0
0,0 0,0 0.0 0.0
a0 0.0 0,0 0,0
0.9 040 0,0 0,0
9,0 0.0 a.0 9.0
0,0 0.0 a,0 2.0
0,0 0 0.0 2.0
8,0 [ ] 0,0 @
0,0 ¢ 0,0 &0
0,0 -84 2.0 9.0
0.0 0,0 0,0 o
0,0 ol 0.0 .0
g,0 Q.0 0,0 00
¢, 8.9 0,0 00
0,0 00 0.0 09
0,0 0,0 0,0 0,0
! 0,0 [N 0,0 2.0
[ 0.0 0.0 0.9
0.0 0.0 0,0 0,0
0.0 [ ¢, 0.0
0,0 0.0 ] 0.0
2.0 0,0 0.0 0,0
: L8 0,0 0.0 0.0
i a,0 0.0 @0 0.0 -
i 0,9 0,0 ¢.9 0,0
1 0.0 0.0 0o 0o
0.0 0.0 0.0 0.0
.0 0.0 .8 c.0
0.0 0.0 5.0 9,0
00 0r0 9,0 0.0
o8 0.0 8.0 0,0 -
0,9 0,0 0,0 0,0
2,0 0.0 0.0 0.0
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Table 3.5(@)

» NODAL POINT COGRDINATE: (INITIAL

X=“ORD

a.132

0,767
0,320
0, 88T
0,942

¥-OKD

a.289
.37

0,527
©,608

X=LUAD

[
o
Q
Q
o
Q
9
°
g
i
[
0
0
o
g
Q
[+
0
]

.
+
v
.
.
.
.
.
.
’
'
*
i
.
.

bcocoonobo bbb Ao OO

OO OOOCOBOO0ND0OO00D O

CPOCaANEA0ADA000VOGa0

* NODAL  FOINT  COORDINATE: INITIAL

X=ORD
0,0

Y=ORD

X=LOAR

p— (i :; J—

LOAD  AND

Y=LOAD

040

LOAD  AND

YaLOADR

INITIAL  DISPLACEMENT

%=D15P

Qo
oo

SO0 B OG0 DNN0 00000000 0000000000ACRIORAtA0A0ALDOS

OO OCOR PG 00 0KO00aARYRRG000RO000BO00000000UBTDICa

INITIAL  DLSPLACEMENT

X-DISP

0N O0OGRO0NCO00EO0000000000000D0D00000000000000000000
00D OCCOCOOOO0DUOGNCUDODOON00C0CCO0DoONCO0DOU00B00C0

0
o
o
¢
0
[}
o
[
[:]
]
]
]
]
a
[
-]
¢
]
Q
a
[
Q
]
o
]
]
-]
[
a
Q
0

booborbooboobbobobbboobbobnBoEbE
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‘ Table 3.5 (10)

L TEMPERATURE BOUNDARY CUND[TIONS - #
i
o, NODE TEMFERATURE
1 13 762,90
1 n Te2,%0
3 +3 Th2,%0
4 60 T62,%0
L 15 T2, %
4 L] Te2,%0
7 10% T82,90
[] 120 T62,%
1 211 37,10
10 212 $27.00
11 213 56,30
12 ilé 435,80
13 21% 654,50
- . 1a 218 §3a, 20
15 217 254,50
14 213
17 1y
i8 20
1% a2l
20 Fred
21 FEe]
i - 22 224
23 229
* NODAL POINT  TEMPERATURE .
TIME 1 040 OAYS ) IRRADIATION DOSE = 0,0 s108e20 (NVT)

: ( OPERAT NG CONDITION 3

TEMA. NODE

22y a9

.. ELEMENT TEMPERATURE P

TIME ) 0.0 DaAYS TRRADLATION DOSE = 0,0 #10##20 (NVTH
¢ OPERATING KONDITICN )

ELEM TEWP, ELEM ELEM TEMF. ELEM TEMP,

L badl]

44,1

iy

AREA OF TOTAL 0.40214E OO

— 6 5 —_—
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Table 3.5 (11)
H . ELEMENT STRE3S .
TIME 1 ©a0 PAYS TRRAGEATLON DOSE » 0,0 »iOms20 INYT)
¢ UPERATING COND[TION 2
ELEMENT X=STRESS 2~STRESS Y=STRESS  Xy~STRESS MAA-STRESS MIN=STRESS 0] RECTION SHEAR
1 =0,083 3,429 =0,007 0,0
F 0,003 3,410 -0,974 04002
3 =0,040 =-5,277 0,08 94015
. 0.012 w713 w8y 14T =0,412
H 1] - 01T -8, 840 Sadid 0.:03%
i . 0,033 =4, 140 -G,227 =0,13%
i ¥ 0,098 -4 443 8167 0,037
] 0,061 =4, 274 -G, 274 0,402
, =0,103 0.3 0,909
10 ¢.07y wle357 0,398
1 0,106 0.6 0,i2e -
i 0.l 0, A4 -0, 224
1y =g, 119 0,320 0,194
: M 2,199 0443 3,040
: 13 =9, 140 0,39 Gudde
1k 9,31 =0,52% o.isv
17 3,193 0,430 R
1 0.211 0,30 0,483 -
i i oty Lad Cedd &3
10 a2t =0438 g, 098
i 1 0,198 .08 0,344
' FH 0,246 0,3 0,47
i FE] 0,331 0. T gu392
1 T,303 -0,33 1,143
% wg 0 [ 48T
H ] 0332 =04 50 1356
1 =G, 370 _ %0 &34
n 0,821 =0, 43 0343
1] =g, 343 =0,00 0,834
3¢ 0,904 «0,97 =0, 244
n -0, 048 0106 -0, 018
n 0.9 0115 =0, 208
33 =0, 003 .12 =0,00%
3 0,08 «0,13 0,513
35 =0y 308 Dell 0,029
3 0,013 0,20 =0, 334
N =, 118 Qe2nd 04013
b2 ] 0,097 -0,374 =0, 31T
n =0,134 8.270 0,012
01183 =0, 438 -0,303
b} =0,183 + 33 Q0,001
a2 040 =48 =0,004
.3 .02 00! 0,433
L D122 -0, 3% Qeldy
43 -0, 308 0,49 0,350
s 0479 0, 3% 0,0
4 0380 . 8¥ 02384
- 0,298 0,37 0,427
49 =g, a4 0,63 0,463
L] Codad 0,584 =0,42¢ 15,113 o, 0
| .e ELEMENT  BTRESS we
i
: AL Y 040 PAYS INRABIATION Bost = 0,0 #108420 tnyY)

{ OMERATING CONDITION )
SLERENT K=STAESS 2=BTRESS yoBTHERY  Xy=STRESS MAX=BTRERE MINeSTAERS  DIRECTION

9,125 w027 T2,29%
“33% 134 e
i T
14,433

17,099

519

0. 454

Rt

b 8443 m <0.333

1] [ PL 0,134

-0,88 -, 187 0,273 0,379




TiME L

ELEMENT

TIME 1

ELEMENT

L3

040 DAYS

X=STRESS

L)

Q10 DAYS

r=STRESS
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Table 3.5 (12)

ELEMENT STRESS LR
IHRADIATIGN DOSE = 0,0 #3020 (WT}
{ OPERATING CONDITION ¥
L=STRESS y=5YRESS  Ay=STRESS MAX=STRESS MIN-STRESS DIRECTION SHEAR
0,960 24470 6,162 0.506 a0 IT? 77,761 0,302
1,411 0,578 g,380 =0, 591 T
2,810 QubL2 0,420 0,358
3,151 0,404 0,621
EN A 0,134 =0, 410
5,058 0,4%3¢ =0,563
6,431 0,026 Q498
7,072 p,53 -0, 327
8,412 0,878 =0,5%0
9,076 0.65% =0,439
17,583 1,037 ~0.696
11,304 0,761 =0, %87
5,681 Q,05% 0417
=3, 894 0,035 0,136
-5,307 0,132 -0,100
-5,472 0,03 -0,21%
-5,12% 0,208 -0,113
«3,01% 0,063 -g,273
- 554 0,287 0,114
-4, 015 0,088 =0,33
=3,820 0,218 =0 131
=-3,369 0,187 =0, 441
-z,838 0.35% =0,161
74533 0,182 =g, 497
-1,1 0,835 =0,21%
=1,304 9,251 -,33)
=0,408 0,850 =0,27h
2.009 0.322 =0 ,530
1,006 Q, =0, 348
14640 0,421 =0, 343
2,735 0,61¢ =0,436
3,439 0,888 -0, 547
», 502 0,651 =0u30)
&,321 0,399 ~0,430
6,300 0,764 ~g,713
T.321 0,13 =0,41%
0,441 o,T2x ~Q.870
9,294 . 0,237
10,334 0,998 -y 449
13,404 1,818 -0, 430
-5, 81T ©,0Ts =0, 144
=5, 835 0.063 =-ilT3
-3, 520 0,1Te =0¢l23
=5, 589 0,046 =0, 251
=5, 200 0,253 ~Qul24
=5,098 0,084 =0, 313
-4, 592 0,314 0,13
w4, 453 , 0.09% -0, 30
-3,791 0,376 0,38 -0, 146
=3,532 0,893 -0;100 0,180 -0.300
ELEMENT STRESS * w
1RRADIATION DOSE = 0,0 #10wsZ0 NV
¢ OPERATING CONDITION 2
2=%TRESS y~STRESS  Ay=STRESS MAA=STRESS MIN=STRESS  DIRECTION SHEAR
2,741 0,452 0,100 0,174 =0.274
=2,422 =0, ip% =i,101
=1,340 0,364 -0,.103
-1,108 BT -0, 544
=0, 138 0,276 0,272
w24l D137
0,333 0,123
=0, 250 0,30
0,428 1,812
=0,247 P s.Cud
0,318 2,09
-0, 277 2,048
0,6k2% 3,087
=-0,197 2,432
0,867 4,143
=0, 388 3,134
0,882 5,423
-0,16% 3,08
-0,12¢ 0,274
0,11% =0,798
={,12¢ =0, 412
0,032 =1,%39
-0,064 =g, 453
0,013 =190
~3,043 *0,33%
=0,097 2,060
0,063 =0, 4T
-0,076 =ly3a1
0,051 =0, %0
=0,145 =1,11%
Q0,144 =0,181
=0, 147 ~0,300
Gu245 0,33
0,136 0,166
0,434 1,033
=g.177 0,869
0,039 1,084
-0,22¢ 1,588
ot 2970
=0, 388 i.299
1,088 4,087
0. 200 3081
1,218 2,074
-0,79% 3360
1.1gé 6,002
-0, 480 &, 227
-=py st =0,294
0,111 0,309
-0.1586 48,023 ~2,233
0,192 ~4,2T4 =0, 043

J— 6 '7 —_
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i Table 3.5 (13
L ELEMENT STRESS * ¥
TIME 1 00 DAYS [RRADIATION DOsE @ €,0 #10%s20 (N¥T)
¢ OPERAT[NG LONDITION 2
ELEMENT A=STRESS 21~STRESS y=STRESS  A¥=STRESS MAXeSTRESS MIN=STRESS DIRECTION SHEAR
o1 0,082 «5,601 D, 324 42,137 2,435
w0 =0, 367 3,335 -48,081 -0, 205
103 -4, 972 39,371 2,379
08 -4, 401 =51,33) =0,407
205 -4,129 35, TAD -2,130
206 ~5,673 =53,234 =0,393
207 =3,118 30,328 =1,723
208 2,316 - L1 57,713 =0,190
20% -1.082 =g, 497 28,961 =1.0%3
ilo -1,137 -0, 549 -ha 419 0,099
211 =, 407 18,786 0,404 -
212 0,375 =T70,109 0,562
213 1.03 11,815 .27y
21a 2,041 =13, 468 1,200
21% 2,669 6,640 0,859
s 3,712 =18, 357 1,93
ans [ L4 2,989 1,310
213 3,601 =3%,1%0 7,608 -
| 21y 6,120 1,047 1,650
: 120 7,436 33,38 3,504
i 221 1,858 0,623 1.782
| 222 9,127 B4, 01% *,564
| 13 9,286 =1z,922 1,127
! 124 10,347 =814216 5,942
: 223 =6, 389 37,518 -0,328
: 226 -5, 420 30,346 -0,1T4
| 27 -5,272 - 44,773 2,410
| i =&,107 51,038 -0,182
! 229 5,902 41,079 =2,566
i 230 =5,657 ~35,545 w0, %1%
751 =5,350 31,290 -2,%73
232 ~5.017 -35,2¢ =g, 514
233 =4, 635 32,401 -2,402
3 4,707 »59,193 0,614
23 «3,759 8,8t -2,033
234 =3.214 -&2,190 =0,301
237 -2,72¢ 21.120 -1.914
25 ~1,085 =64, 386 =0, 341
23 =1,%80 16,723 -0.903
240 ~0,7TH -72,161 0,09
FL38 D, 248 10,692 -0,294
L] 0,821 =T6.534 0,609
%) 1,140 3.879 0,229
44 2,138 -$3,108 1,218
Fadd 2.5%2 1.337 04395
1 3,702 55,470 1.8%
) 24T &,088 -1,003 0,311
i 288 3,279 =0.24% 20,792 2,628
| 249 5,528 p.iaf =4,110 0.77%
H 250 5,123 0,387 Ts,Te9 3.8
.. ELEMENT STHESS e
TIME 1 0.0 DAYS [RRADIATION DOSE = 0.0 #10%#20 (WVTX
{ DPERATING CONDITION 2
H ELEMENT A=STRESS 1=5STRESS ¥=STRESS  Xy=STRESS HAK=5TKESS MINeSTRESS ~ DIRECTION SHEAR
251 b, 404 =G, 493 0. 417 ~17.,017 0.162
i 32 =1, 771 a8, 302 », 697
. 233 =0 260
234 0,174
55
54
ny
258
239
260
%1
242
F1T
24
265
84
67
a8
89
270
m
H a1z
; 2Ty
! T
] 273
] 27
1 an
i 7
; 1%
1 200
Fi3Y
282
283
I 20 -
20
H
247 a
' 20
' 245 d
7%
2%l -
192
293
29
798
%
297
298
299 =0, 0ad
300 -0, 082 88,7101 =0,203




i
i

TiME 1

ELEMENT

TIME 1

ELEMENT
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Table 3.5 (14)

. * ELEMENT  STRESS e

0,0 DAYS IRRADIATION POSE » 0,0 #10#820 (NYTY
§ QPERATING CONRITION 2
X=STRESS 2=5STRESS yeSTRESS  Xy=STRESS MAX-STRESS MIN=STRESS  DIRECTION

=0, 764 =2,219
1,93
-3, 54
TT.416
=15,53
L

0,725

. . 1
-3.708 01338 0,026 0,333 =0,510 -Ba, 337

* . ELEMENT STRESS ..

Tl DAYS |RRADIATION DDSE = 0.0 «l0wez0 (NYT)
{ OPERATING EunbITION 2
X=5TRESS I=STRESS y=§TRESS  AY=STHESS MAX=STRESS MIN«SYRESS DIRECTION

-0.33% 5,061
~0.6%4
0,612
- 110
=5,707
=g, 98
0,733

0, %0l =5,736 =0, 5Eh =0,083
=-0.649 =0,049
=0,01%

14,237
=1,0861 3,188

=0,228 ., 593

— 6 E;__.

LS LT]
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Table 3.5 (15
LI ELEMENT STRESS -
TIME 34 1600 DAYS IRRADIATION Doaf w 13,2 s10w420 (NyT)
€ OPERAT NG LOMOITION )
ELEMEN}  x~STRESS  I=STRESS  Y=STRESS  Xy=STRESS MAK=SYRESS MIN=STRESS  BTRECTION SHEAR
1 0,023 0,008 0023 0.006 0.0 0,0
z 0,028 008 6,02% 0,008 ©,000
3 0,02+ 0,007 9,024 ¢.007 -0,00p
s 0,924 0,003 0, b4 €, 004 0,012
3 0,082 9,007 0,08¢ 0,067 =0,000
3 0,022 0,002 0,023 6,003 0,011
7 0.020 0.00% 0,020 0,006 =0,000
[ NIt 0,002 o021 0,001 0,028
[} 0014 0,008 4,918 ©.008 =0,000
14 0,014 ~0,990 ni03 ~0,004 0,029
13 9,913 0,802 5.01% 2,003 =0,000 ~
1z 9,017 -0,002 5,017 =g,003 0,021
19 0,013 9,00% 0,013 0,004 0,000 N
I 0.0 =0,004 p.o1% -0,00% 0,012
is 0,040 0,003 A 030 0,083 0,000 -
16 0,013 =0,007 0,013 -0,007 0,002
17 0,007 v, 00i o.000 0,001 0,001
1 8:810 =0,004 o, 014 =¢,009 =0,0138 -
j 1e 0,005 -0,000 0,003 5,00 9,00
20 9,000 ~0:91d &, 008 =g, 012 =0,023
3 04002 =0,002 0,003 5,003 0,002
2 0,008 -0,043 aloos =5,014 =0,034
23 *0.001 =0,003 8,001 +5,608 0,002
T 0,003 =0,017 £.00% =6, 018 0,047
2 -5, 003 «0.008 =g, 001 g, 008 0,003
I 6,962 =0,021 al003 -6,032 =0,055
" -0, 004 «0,00% -H,003 -0,012 0,008
0 0,001 -0,021 o002 3,028 0,005
t1] 0,024 0,008 n.024 0,004 0,001
30 0,013 0.005 6,029 9,009 0,013
ki 0.023 0,p0% 6,023 0,006 0,001
EH 0,034 0:004 £, 024 0,004 0,012
3 0,034 0,008 0021 0,006 0,001
3 Q.02 0,003 0.022 6,008 0,001
34 0,01% Vebob a,0% 0,006 0,001
% 2,02} pouod n, 021 ©.061 0,033
3 0,017 0.00% o) 0,008 RTH
n 0,019 =0,001 o.me 0,001 9,027
3 0.01% 0,004 ni013 ©4 00 0,005
] 0,017 =0,003 n,017 ~0,003 0,023
L 0.2 0,003 n 032 0,003 0,003
47 0,013 =0,002 L 5,005 0,012
L3 0,008 g.00d 0,010 0,002 2,002
™ 0,013 =0.007 ni032 =0, 007 0,001
A 0,807 0.901 007 0001 ~0,002
4y 6,011 =0 0¥ 07011 -0, B0 3,008
7 0,008 0,000 6,008 6,000 o, 007
.y 0,000 0,011 0,009 =5,011 =0,023
4y 0.001 =0, G3L 0,003 =0,003 =0,006
o 0,007 0013 =0,903 nioe? =0,01¢ -0, 041
e ELEMENT  STRESS .s
TIME 14 180,00 PAYS . IRRADIATION DokE = 15,7 s10weld (NVT)

¢ OPERATING CONDITION )
ELEMENT X=STREES I=3TRESS YeSTRESS  xy=8TRESS MAK-STRESS, MIN=STRESS ODJIRECTION

| »0,001 9,542 =0,00) 0,003 =01 003 =37, 041
! 0,008 =0,90% 9,111
=0,00% 0,403 59,608
. =0,003
0,008 0,903
0,003 =0,00
0,028 =0,000
0,024 0.000
9,023 =0,U00
0,023 +0.000
0,021 -0, 000
0,822 =0,.004
0,014 =g, Ug0
0,021 0,004
9,017 =z, 000
0,01% =001
0,018 0,00
0,017 =0,004
0,012 8,000
80135 =0, 003
: 8,000 0,001
] 0,013 “R,00%
i 6,004 0,003
0.041 =0,003
0,008 0.00#
o,00% =0,004
2,005 0,082
0,001 =5,001
0,002 0,093
0,006 =9,901
=g, 004 0,003
2:008 -0, 002
=0,006 G.00l
0,008 =g,003 -
0,028 0,800
0,024 0,000 B
0,022 =0, Uo0 -
0,823 9,009 .
0,024 -0, 000
0.022 -0, 000
e,019 0,901 -
0,020 0,400
o0t 0,000
0:01% -0,003
0,918 0,001
0,050 =Q,00d
0,017 0,001
0.015 =y, Vo1
Q,009 0.00% o,b62 [
0,012 =o.007 -0, 003 -0, 007 ~0,001

—_ 7' 0 —
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Table 3.5 (16)

LR ¢LEMENT STRESS L

TINE 1& 160:0 DAYS IRRADIATION DpE = 15,2 #10%920 (WWT)
¢ OFtRATING CONDITION )
ELEMENT X=STRESS 1=STRESS y=5TRESH Xy~5TRESS MAX=STRESS MINaSTRESS  CIRECTION

101 0,008 24001 0,002 n,007 «18,602
102 0,01} =0, 00% n, 011
103 o, 004 0,008 003
104 0,910 -0l f.0lo
10y 0,001 =0,001 0,004
108 9,002 N 0,006
107 =0,002 =0,002 07003
108 9,007 =04101% p.007
109 0,004 =G,003 “h, 000
~ g ©,007 =0,01% ©,007
111 -0, 005 0. 002 =0.00%
1z 0,067 0,018 ~,007
- 11y U024 0,002 0,024
. 11s g,023 0,004 0,028
11s 0,022 0,008 ¢ 022
i1s 0,023 0,00 n. 024
. 117 9,021 0,008 0,021
118 2,022 0,001 a.022
i i1s 0,018 0,002 0.019
12n 9,070 =0,000 »,020
121 0,08 0,002 2,036
123 0,018 0,002 0,018
123 0,018 0,004 0,014
124 0,016 ~0160% 0,048
123 9,012 0,003 0032
124 0,018 -¢, 002 9,018
127 0,007 0+001 0,010
128 0,012 ~g.o0? 0,013
129 0,006 0,000 ol oot
134 0,011 04007 n011
134 0,004 =0,001 0,007
i3 0,010 0,011 o010
133 0,001 0,002 n,00%
13 0,009 0,013 0009
138 -0,002 -0,00¢ nio03
134 0,009 0a012 0,010
13 =0,006 -0,00% o0!o01
138 0,009 =001V 0:010
139 =0, 008 =0.008 6,000
lag 8,010 =0, 00% 0,011
1sy 0,024 ¢,002 0.024
182 0,025 ¢, 009 ©,025
lay 0,022 0,000 0,022
isg 0,024 0,002 0.02%
las 0,020 0,007 ¢,620
iag 0,032 0,000 Q002
1at 0,958 0,009 9,018
isp 0,020 -0.001 0,020
14y a,016 Q.003 oroie
150 a,01p -0.003 0,018 ~¢,003
! “ e CLEMENT STRESS % #
1
i
i TIME 18 160:0 DAYS |RRADIATION DOGE = 15,8 #10%e20 (NvT}
t OPERATING CUNDITION 3
ELEMENT x=5TRESS 1~47RESES  y=STRESS  Xv=STRESS MAX=GTRESS MIN=STRESS  DIRECTION SHEAR
i 151 0,013 q.l64 0,003 0,007 0.D0%
187 Q,016 C.l44 =0.00> «0,000
133 0,011 : 0.%03
194 © 0,048 -0,000
135 o0, 008 0,004
156 0,013 =0,003
137 0,003 o,00%
138 0,012 =-0,000
134 0,002 0,408
180 c,01} =g, 600
16y -0,001 0,008
187 €,011 =0,001
183 -0, 003 0,008
164 0,013 =0,001
168 0,007 0.v07
16 0,018 0,003
18T =0,00% 0.005
188 0,015 ~0,003
isg 0,024 -0, 001
1Tn 0,025 0,001
in 0,027 «0,001
17> 0,024 0,003
173 0,020 0,001
174 0,02¢ 0,001
178 0,018 0,001
iTe 0,020 0,00
i1t 0,015 0,502
178 2,018 o.00k
179 o012 0,402
130 0,013 2.060
10 0,012 0,002
iz 0,030 0,000
183 0,%07 9,00 =32,37¢ =0,001
= 184 0,013 0,000 =1,713 =0,02%
188 ¢;003 0,uat -37,38% ~0.02¢
« 134 0,013 =0,000 J1o% =0,069
1a7 0,000 0,007 -1, 569 N LT
. - i 0,014 -0, Ub1 2,735 =0,114
. 189 0,004 o, dod “43,87% =0,104
1% 0,045 =G, 003 8,580 0,360
- 19 =0, 006 o,Ug8 a8 340 0,167
iv2 0,017 =0,006 15,938 =p,281
193 0,010 0.00¢ ~34, 740 =0, 221
1% 2,016 -0,00# 26,447 -0, 25¢
. 195 0,011 0.u07 b7 ,.229 -0,38s
19 g.016 =0,005 34,447 -, 203
197 g,02¢ =0,004 [V 0,001
ivs 0,028 0,002 n, 248 =p,02p
199 9,024 -0, 00} 3,548 0,11%
20p 0,023 0.903 3,889 0,01%
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Table 3.5 (17)
.. FLEMENT  SYRESS .
TIME L4 140+0 DAYS [RRADIATION DOGE » 15,2 #308#20 {NYT)
{ OPERATING CONGITION )

ELEMENT  X=STHESS  Z-5TRESS  v=STRESS  Av=3TRESS MAX-STRESS MIN=STRESS  DRECTION SHEAR
or 0r022 3,30 1002 =0.0pd g.023 o.002 1,831 0,12
202 0,318 24602 0.Uo® 0,021 2,001 =12,Ta7 0,038
183 0.2% 0,002 -9,001 6,020 0,002 2,246 0,122
20 9,21 0,904 0,003 0,01% 0,000
205 6,246 2:00L =0,001 0,018 QrouL
o 0,21y 2.00L 9,008 0,016 ~0.001
97 0,106 —0.004 =0,003 6,017 0,001
0 0,130 00001 0,008 0.014 =0,002
209 ! -0, 004 0.018 0,004
e o,008 0,011 =g, 002 -
E13Y =0.001 n, 013 -0,007
52 0,00% 0,008 =0,003
s -0,004 Aid1s -G, 009 n
s 0,00% M =5, 003
s -0,001 0,014 -£,010 .
A, 0,003 9,008 =5,000
211 =0,001 olois 0,011 )
i1, -0, 000 0004 ¢,601
24 =0,002 5,043 =g, 009
20 -0,003 0,004 =g,0201
R =0,002 6,042 =0,00%

2; =0, 004 o010 =0,00%
FI =0,000 o, 008 =0,002
228 0.001 g, 008 0,013
23 =0,002 LM 0,003
24 0.004 6027 0,001
22y =0.001 ©,023 0,003
3] 0,004 0,034 0,002
a2y =0.000 6,023 0,002
] 0,008 6,022 0,002
! 2 =3,000 0,021 0,002
237 0,008 0,018 6,001
FEL) -0,000 0,019 9,000 ¢
E3 1 9,003 0,087 0,000
FITY 0,001 0,017 =0,001
i 9,008 0,014 =4,000
21 =0, 001 0,047 ~0,003
n 2.008 0,011 -0,002
33y =0,004 0,015 =g, 003
2 2,003 0,009 =0,002
My -0, 001 0,015 =0,008
247 0,004 008 =g, 001
243 -0, 008 0.01% ~0,008
e 2.002 9,004 &, 00/
26y 5,000 1013 =0,010
244 0,000 0,008 2,000
T -0,008 ;012 =C,004
24p =0, 003 0]007 =0,003
24y -¢,001 01010 =0,00% 7 =0,068
E3 T -0.003 5,009 =g,008 To, 86 =0.1%
. FLEMENT STRESS -w
TIME 14 160:0 DAYS IARADIATION DoxE » 13,2 #10we20 (NV]D)
{ OPERATING LONDITION 2
ELEMENT A=5TRESS I=STRESS yo3TRESS  XY=-STRESS MAA=STRESS MIN=STRESS  DIRECTION SHEAR
: 0,403 =0,003 0,003 4,007 +01003 =4, 653 «0,037
=G 469 0.007 -0,008 c,008 =0,045
g 3ve 0,008 0,002 0.026 0,003
¢l 0,002 0.003 T 0,002
s 0,004 =0, 001 ¢, 027 8,001
9,301 0,003 0,004 n.028 0,002
[ M F] 8,000 0,023 0,002
8,137 9.00% Tp22 0,002
07344 0,900 p,023 0,001
323 0,008 6,020 0,001
01308 0,800 2,020 0,001
[Tl 0,904 ¢,017 0,001
0,144 =g, 000 ¥l =9,001
0,23 o.008 a.014 0,000
9,312 =0, 009 0,047 =0,003
0,174 0,003 o, 04 0,009
g 184 -6,000 Al0Le =0,005
Q.13 0,00% 2,000 0,000
0, 0%0 6,000 oloss =g, 007
0,043 6,003 2,004 9,000
8,092 0,001 0,014 -0, 008
=-0,033 0,084 0,903 0,001
-0,080 0,001 0,018 =0.008
-0,10% ~6,001 0,004 =0,001
=01123 000 07011 =i,007
=058 =6,003 0,004 =0, 004
L] 0,900 0,010 -0,90%
=07 230 =p,00¢ 0.00% =6,009
=0, 25T 9,001 0,007 =-2,00%
=0, 317 -q,007 0.088 -0,013
oleaz -g,002 0,036 0,092
o, 412 8.003 0,02 €001
L8 -0,000 0,018 0,001 .
0,399 0.00% 0,023 0,002 "’
0,392 0,000 0.02b ¢.802
0;31% 9. 002 o 02y ©.002 -
0,349 9,001 0028 0,001
0,382 0,008 at0z1 0,002 »
0,340 0,00l 0,072 ©.001
0,319 0,008 ¢tos 0,002 .
: 0,308 0,903 0.01% ~c, 061
i afzTe u, U0k n,015 G, 001
| al2e2 0,00l 0,017 -0.002
i 0,230 6,009 0,012 0601
0i21% o,Y00 0,016 0,004
0;11’9 0.008 0,008 0001
olies 0,080 0,018 -0, 006
oliz2 v, Vo2 0:008 £a60L
0,11 g.00d 0,014 =0,007
N-TH 0.00u o.002 g 002 71,401 9.028




JAERI-M 5880

Tableé 3.5 (18)

* e FLEMENT  STHESS L
TIME 14 180,0 DAYS 1RKADTAT ION DOGE w 15,2 =icee2) (NvT)
¢ UPERATING GONDITION 3
ELEMENT #eSTRESS  zaSTRESS  y=STRESS  xy=STRESS MAX-STRESS WNIN-STRESS DIMECTION SHEAR
304 0,012 0,083 =G 008 0,00 0,012 =0, 008 2,628 6,011
302 ~g, 001 0,004 -0,001 0,004 g, 0L 73,415 =0,000
303 0,011 =0,008 0,001 0,01 -0,007 =%, 562 0,005
e =g,003 24005 =0,00% 07006 1
3os 0,009 =0,G04 0,062 o!ooe
308 =0, 0066 0,008 -p,006 n, 008
Eld 0,00 0,002 0.002 0,007
20s =0,007 0,008 =0,008 o,00%
309 6,027 0,002 =0,002 0,027
. M4 0,033 0,003 0,003 G081
31 0,029 D004 =0,Q00 a,029
M3 0,025 Q.003 0,00% 0,026
- Ha 0,027 0,001 0,001 0,027
Na 0,023 2003 0,008 0.074
- LITY 0,02% 0,004 0,0p% 0,023
M 9,020 0,004 9,908 0,028
i . Ay 0,023 2,001 0,004 0,023
. 3 0,016 €002 D, 0ot 0,019
3t 0,020 =04 000 0,002 0,021
' Mn 0,013 G003 0,006 o016
! 52 0,018 =0.001 Q.002 2.910
| 322 0,00% G,00% [ 0,012
i 323 6,016 -0.003 0,902 ot
| 34 0,008 0.00% 0,003 B, 008
i s 0,015 =0,00% 0,001 0,013
‘ 32 0,003 0,004 o,00} 0,063
3y 9,013 . =G,008 0,001 0,013
| 3z 0,001 Q,00% -0, 000 0004
| Ay 0,017 =0.008 0,u6d 0,012
| 30 =0,008 u.003 =0,002 n,00%
i 3 ¢,010 =0,00% 0,002 8,0k0
: 33; =0,003 0,00% =0, 004 ", 006
33 0,008 =0,00% 0.003 o,009
3% =0,008 9,009 =0,007 a, 008
335 q,008 =0.003 0,003 07007
336 =0,00% 9,002 -0,00% 0,040
37 0,032 =0,001 «0,00% 0,032
33a a,028 0,002 0.083 0,029
33 0,030 0.001 o,uq n,030
g 0,026 o007 0,003 ;027
a1 0,029 9,001 0,001 0029
3y 0,02 0.003 0,008 ni023
Jas o,02s G,601 0,002 oloa?
. 34 0,021 0,003 0,008 0,023
3y 0,024 0,001 0,003 0,024
LTS g,01T 0,00% o,007 0,020
- 347 0,012 0,009 0,903 .02
Jag 0,013 0,007 0,008 0,017 0,004 29,730 0,42
349 0,01% =0,001 0,002 QI620 0,001 1, L]
35a 0,009 Gooo? 0,002 oi013 64004 =37,822 o,11%
. ELEMENT SYRESS “ s
TIME 14 166.0 DAYS LRRADIATION DOGE = 13,2 ejoes2g (NWT?

{ OPERATING CONBLTION 3
ELEMENT X=STRESS Z=STRESS y=GTRESS  Xy=STRESS MAX=STRESS MIN-STRESS DIRECTION

HH 0.016 =6+001 2,017 -0.002 5,903
322 0,406 6.007 0,009 50,181
EEN 0,018 0,003 0,9 8T
35 0,003 0,000 0}006
i 3% 0,012 =G,003 8,082
LETY 0,001 ¢,002 | n,008
e 0,010 ~0,005 o010
i 35 =0,002 2,009 0,00%
H 239 9,009 =g 006 n, 008
Yo =g, 003 2,002 o'oos
o1 0,007 G4 00 0,007
32 =0,004 G002 olooy
243 2,003 =0, 004 0,006
Ha =0 002 1004 0,041
368 0,083 -0, 003 olo3s
3n¢ o029 0,001 0,030
367 0,032 04001 0,082
! 388 7,028 0400 7,028
My o,030 0,00 6,630
3o 0,025 0,00 6,027
an 0,028 0,00 0,029
n 0,022 0,00 olo2e
i 3Ty Q0,026 0400 0,026
e 5,010 0,008 0,021
3Ty ¢,022 0,001 olo2y
37g Q.014 0.00 n; 017
31 0,020 0,00 oioz1
b3l 2.010 6.00 0,014
39 o, =0,00 ntolr
3nn 0,006 0,00 nl 010
m 0,018 =0, 00! 0.014
3nz 0,003 8,007 6008
3y 0,011 0,002 601l
b 34a 0,000 G.006 T
303 04002 =0,00% 0004
- [TH =0,00% 0,004 57007
7 0,007 0400 o007
N 33 -U,003 0,00 0,007
9 g,003 -c,00 o005
290 =0,002 =0,00, o.00%
- M1 0,003 0,067 o7a0)
bit] 0,000 =40, 002 2009

__‘7 E; —
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Table 3.5(19)

‘. ELEMENT  STHESS e

40040 DAYS IRRADIATION Bpgt = 34,0 #10#e20 (NYT)
{ OPERATING CONDITION 2
A=STRESS Le&TRESS Y=STRESS  Ay=STRESS MAA-STRESS MIN-SIRESS OGIRECTION

0,02¢ $1009 0.0
0.018 0,901
0,042 -.008
0.003 9,013
4,850 6. 014
=0,007 ¢,u2d
0,058 ~8,029
=g,0z2 G,038
e =0, Uas
-o,031 0,081
Bs0ed 5,088
-0, 0% 0060
0,088 -0,07%
-0.97 .00
.97 -0,098
g, 104 0,090
.03 -0,42%
=0,103 0,87
o7 =0, 143
2,113 Q.158
0,401 =0, 17¢
=0, k3 0, i1
[ H 0. 230
-0, 543 0.10
o, e i 1
0.1t 0,203 7,874
FelBe -0,817 20,139
0,213 0,113 ~70,722
0,833 0,00 -141623
©,9i¢ -0, 901 6,803
000 0,901 -0, 455
04001 0.002 =14, 288
0,05 =p,007 &0
0,011 6,037
2,04, =0,025
0,028 0,028
6,089 0,038
=g,0a1 0,051
0,07a ap, 4%
0,088 0,059
1079 =0,087
-0,00% 0,072
s, 098 =0,079
01110 Y
9,31 -0,1g0
=i i3 6,072
04123 ~4,100
=0slat o.i2¢
0,429 -0, 32T =0, b63 1T 140
=-0,173 0,278 .8 =0,210 -Ta, 6Bt
L] ELEMENT  STRESS .
4000 DAYS LRAADIATION DneE = 33,0 #10%820 (NVTY

{ UPERATING SONDITION 1
x=STAESS  L=BTRESS  Y=STAESS  XY=SFRESS WAX=STRESS MINa§TRESS  DIMECTION

=0,432 17,582
=~0+23¢

0,31 -0,187
Di2i4 o162
=0,428 =g, 201

0,158

3,103
-81,77%

-30;835




TIME 23

TIME 21

ELEMENT
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Table 3.5 (20

.. FLEMENT STRESS ‘s - R R

400, 0 BAYS - INVT) -

« OPERATING CONGITION ¥ -
4 XY=STRESS  MAX=STRESS MIN=SYNESS  DIRECTION

X=-STRESS

-3,073 =51,030

LI} ELEMENT STRESS -

40010 DAYS IRAADIATION DogE = 30,0 »10w620 (NYTD
{ OPERATING LONDITEON 2 ’

XeSTRESS  I=STRES5  y=STRESS  Kv=STAESS MAX=BTAESS MIN=SETRESS DIRECTION
1,793

0,0%0 Tog,94 0,030

=10,028
YL
whd 0TH

3,18

0,108
=0, 097

ah, 244

— 7 5 —
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Table 3.5 (21)

. FLEMENT STRESS - »

TIME 2y #G0,0 DAYS IRAADLATION OpsE = 34,0 #10##20 CNVT)
{ DPERATING CONDITION )
ELEMENT X=STRESS I=5TRESS y=STRESS  Xv=STRESS HMANSTAESS NIN-STRESS OJRECTION

-hg, TH
1t}

0,00% 0,323
0,030 ag,11
0,030
0.01

=39 ,085
-31,781
=44, 710
25,226
=T4,000

32
43,279
11,339
-§1,138
270

=036l
O, 392
=024
[ %13
0,453

.
.

05,814 =0,231
11148 -l 28s

+ e ELEMENT STHESS ..

TINE 24 400:0 DAYE 1RAADIATION Drick w 38,0 #108820 (NvT}

' ¢ OPERATING SONDITION 1
ELEMENY  X=STRESS  [=STRESS  v=STAESS  Xv=3TRESS MAX~STRESS MIN-STRESS  QIRECTION SHEAR
-0, 487

g, 323 «2;300
o, 1t -2t706
ENEE

-0, 234 -4, 270 0021

=0y 230

.__‘7 6 —




TIME 21

ELEMENT

TIME 23

ELEMENT

.

L] ELEMENT

#0340 DAYS

X=STRESS
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Table 3.5 (22

L

THAMD LAY IUN DrgE = 30,0 *108420 wT)

( OPERATING LONOITION 2

2=SIRESS

L] ELEMENT

4000 DAYS

X=5TRESS

+F 4 s s SUMMIT!

DATA FOR PLOTTER

2=STRESS

HTGR

ARE

¥=5TRESD

a,382
=25t
0,338
=Ua 316
0,289
-0, 348
U.2a8
=g, 29
«0,02%
0,03l
U.038
-(.022
Q.48
-0, 052
0,0kb
0,070
U, 122
-0,11¥
0,176

STRESS

" y=STRESS

0,269
=0,19%¢

7,431
Q1AL

Ay-5THESS  MAx=St1RESS  MIN-STRESS

=n.,U29

u,loY
-0, Uad
o,usg
=0, UL

6,386
g*a07

1RAADIATION DOE =
¢ CPERATING CONDITION 3
AY=STRESS MAA-STRESS

FUBL STHESS ANALYSIS

wAITTEN

IN TAPE OR DISK

— 7 7 —_

w0,

-, a6
0,203
=0, 301

=0.177
-3, 170

*10we20 {

MIN~STRESS

16,

-0.231

LI )

DIRECTION

47,787

NYTY

DIRECTION

=85,031




