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Description and User’s Manual of Light Water Reactor
Fuel Analysis Code FEMAXI-IV(Ver, 2)

Motoe SUZUKI and Hiroaki SAITOU*

Department of Reactor Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received February 10, 1997)

FEMAXI-IV is an advanced version of FEMAXI-II, the analysis code of light water
reactor fuel behavior in which various functions and improvements have been
incorporated. The present report describes in detail the basic theories and structure,
the models and numerical solutions applied, and the material properties adopted in the
version 2 which is an improved version of the first version of FEMAXI-IV. In FEMAXI-IV
(Ver.2). bugs have been fixed, pellet thermal conductivity properties have been updated,
and thermal-stress-induced FP gas release model have been incorporated.

In order to facilitate effective and wide-ranging application of the code, types and

pethods of input/output of the code are also described, and a sample output in an

actual form is included.

Keywords: LWR Fuel, FEM Analysis, Transient, Pellet, Cladding, FP Gas Release, PCMI,

Gap Conductance
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T [exp(6/T)-1] RT

C, @ UO, t#k (Jikg * K)
K,=19.145 (cal/mol * K)

C, =15.496

K=7.8473 %107 (cal/mol - K*)
K =5.6437%10° (cal/mol)
£=535.285 (K)

E, =37,694.6 (cal/mol)

T E (K
R=1987 (cal/mol - K)
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(13) Uo, BIRL&
U0, BT R OB LI T o4 7 a i biRIRY 5,

U0, AIF R {&1E Ainscough eSS ref.
a1 1+E-N, /N
dt D D,
IGRAIN=0
DB GBI DR (1 m) (FEVE(H) original:
t o B (h) 13
K: 3 EFH (¢ m)
K =524 %107 exp(-2.67x10° / RT)
R=8314 (J/mol * K)
D, RFE (pm)
D,=2.23 X 10%xp (-7620/T)
7:98F (K)
E: T4 wT 4w RTA—HF
N, B CoFP HAET-EE (atoms/cm®)
N fmax s BRI FP H AR FEEOSMIE (atoms/cm®)
7285, IGRAIN=0 OBEDRWENRFZ A—FEFL TR LBV THD,
E#4 ZRES FE¥EfE
AG FTA T AT NG A—=HE 1.0
GRWF KRR EHEE Y GRWF {59 5, 1.5
UQ. srp (2) Ainscough fi &1 ref.
db _ ,{_a M}
dt D D, IGRAIN=1| 13
D EEGIRBYARE (um)
to B ()

koo EEEH (u m'h)
k =524 %107 exp(~267 x 10° / RT)
R=8314 (J/mol + K)
T:|E (K ;. EE#&@E - 1,300~1,500C

B #rlEE (Mwd/tU)
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D, : FHkIE (i m)
R =1987 { cal/mol - K)

7 iRE (K

¢t PERA (h)

U0 kipiR (3) MacEwan
D* =D, =k, 1" exp(-87,000/ RT)
D FERJtICR T SR (4 m) IGRAIN=2| 28
D, : FIERIEE (pm)
k, : b (ke=3.9%10"")
=1L (h)
R : 77 =E¥ 1987  (cal/mol - K)
7 RE S (K) B ESH 1 1,555~2,440°C
U kit (4) Lyons
DD =k, e ¢
D :EERAtICBIT AR (pm) IGRAIN=3 | 29
D, : FIEIRIEE (1 m)
ko s HEEH {1 m’/h)
0 : BREZHLERIEE LT 2AF— (cal/mol)
R =1987 cal/mol - K)
T iRE (K
t o FEE (W)
K, = exp(5096 + 2476 x 107 0)
Mac Ewan EBRF—F 23 LT Q=119,000 (cal/mol)
UO, ki (5) MATPRO-Version 09 fifi 48 ref.
D4 - DO4 — 618 , 10]36-92,400/}?'1" ¢
D ERRtickE T AR (1 m) IGRAIN=4 8
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(14) FPARKHEE
EP A AR - TF MR AT OA T 2 v LY ERT 2.

FP 72 et (1) RN T T v 5 A S ref
21478 (2) 28R IGRASP=0
HE S5 A=A T 21478 (2) FIZREB LTV D, (H M)
FP 77 2 (2) TEERTE TV
f=Tar
Ve IGASP=1
V1 U0,RLy MEEE, WESEICE SO TRLIERIEAEL | oo |y
7 ZAEL O AR & 4D OFFH Sl 35
V=3V A
i
a, : BRI B HOHER
wRE 7 - ¥ {Nelson
i B ai EF )
R.CNelson | i=1 >1,900°C 100% IGAS=I
=2 1,650~1,900°C 20%
=1 <1,650°C 0% (2
OB i=1 >1,900°C 100% ' )
= 1,650~1,900°C 20% | 1GAS=2
= <1,650°C 0.5%
W.BLewis |i=1 >1,600°C 05 % (Lewis
= 1,300~1,600°C 60% EF)
= 1,000~1,300°C 10% IGAS=3
= <1,000°C 0.5% &
G Karsten i=1 >1,700°C 95% (Karsten
=2 1,300~1,700°C 50% TFL)
=3 <1,300°C 10% IGAS=4
(15) ]RLv bR
ALy MLEOBERE ST,
ALy FER MATPRO-Version 11 R &t ref,
I =T —5414P +0.007468P* - 0.0032Bu
7o <vy baE (O i 30
7 : UO,mARBHMORR (=2,800°C)

i

P PuO, DEASE (%) . Bu : BREEE (MW
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2.4.2 TILHOAHEESHEE
(1) BEESREEE

ST A BRE MATPRO-Version 09 EHENE | ref
RT.~@hmilst LT
k=751+209%x1027 ~145x107 7% +767x107°7* R 8
ko BoEE (Wm - K)
T:HE (K
(2) HBEERLIEOREEE
70, BisE K MATPRO-A A ESGE ref.
k=15 (W/m"'K) 31
I
(3)VILhoA DEEIE
B H OB EDALUT oA v a v L BRT 5.,
A oA BigE (1) MATPRO-Version 09 EEESGS ref.
27~800°CIZ% LT
g OEAEE ©  (Subcode CATHEX)
AL/L, =-2506x107 +4441x107°7
L7e it TEMEIRAHE : o = 4441 x10°°
W2 EEIER « ( Subcode CDTHEX)
AD/ D, :—2.373><104+6_721>_<1076T [CATHX=0| 8
LiehioT @=6721x107° ()
T:{ 8 ¥ (C)
a : BREEEE (C)
UadraA BiEE (2) Scott
21~429°CIZ5T LT
E 5 ) DEERR - ICATHX=1 *

AL/ L, = 4253230 +3.96753T
(in/in )} X10°
7:9B B (O
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(5) HBBEVL IR

UAhaA Yy JE Fisher = BREE | ref
E={9.900x10" ~566.9 x (T - 273.15)] x 9.8067 x 10°
E:vo 73R {Pa) HEF 32
7T iRE (K)

(6) BEERT VI

DIF oA RT VL Fisher i &= ref.
v =03303+8376 x107°(7 - 273.15) e 32
T:iRE (K)

(7)) nhaqu)—7

CABuaLy ) —F MATPRO-Version 09 5 B &t ref
BT 7 U—7R '
1
&=K¢(o+ Be ™ )exp(~10,000/ RT)t *
B 8
& ZEZ -7 AREE (m/m - sec)
K=5129x107%
B=7252x10"
C=4967%x10"
R =1987 (cal/mol * K)
T:EBE K)
¢ B (sec)
¢ EH PP (/m® * sec) E>1.0MeV
o : BAFEES (Nmb)
ekl UabnA s -7zt UTORESATA—FBD5H.
wEE  |NE FEEE
CRFAC |SR¥ s, 7 V—7UOTHHEES CRFACHET S, 1.3
IPUGH |IPUGH=0 Pugh DREEEZE L, 0
[PUGH=1 Pugh O ZET 5,

SIIT IEAREIC L AWEBE 2 U —7 D Pugh DRIERIZOWTEREIT S,
gy i AR RETA L, Bk U-TRELD, ZOREEY I 2L — MY
%7010, Pugh i EEEABRELE OV | Pugh 0FROREIRD L2 Tho,

D 7 U—7R b TEERTWE L L,
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{éc}::{f%z}f(aié”,lj (2.4.9)

Y5,
2)%1@H®Kﬂﬁiﬁkﬁ"y>éﬁ&ﬂ\

E=¢g,, €7 =0 (2.4.10)
T D
3) % 2 [A1 8 LARR oD BCBRRF I

28 b E=2"=0, =0

e < b %
LT B

TS ERTETIVER 243 D L OIS,

€243 EHORELLAS S U= 0T RORER

¥, ISAREOHEL, 7 U7
{g?fagfjf 0 (2.4.11)

oa

1

ChBEDT, {6,) DHBIHIY A DAT v FERAT v T TRIE LB E T RET .

SRS IRETO Z OB EOREBHIER. {6, ] ORHOAN T HORFIT LD,
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(8) ViLho( 8
D7 oA R RO ERE TR,

g A A RS

BB

ref.

o=K¢"
o Hin7 (kg/mm’)
gt BT 4
n eI
K=o, +3344(1- exp(—quSt))%
B=292x10"" exp(1-16x10™"¢)
¢ EmEPHETH (nem® - 5) E >1 MeV
o, =S (kg/mm)
=21.60-0.0213 - T (EHE#H)
=31.32-0.0213 - T UGAERZEHM)
7#=0.0504+0.0001435 + T
T:iRE (C) 220< T<450°C

(kg/ mmz)

H
i

S A IR T, RO T A BB B,

EHA N

B

ISTR ISTR # 0 O3FEITiL
K=0,6+3344 95,

(U NHO/BHEE
SAh A BEREOHEIII T O T a r LY EIRYT D,

Dk A B (1) MATPRO-Version (9

CIESGS

ref.

% = A[exp(240.8 / T)][ﬁ”]%[l _ 3fz] [1 4 Z.OCW]

%?:%%&E(—)

-
A2

A=1407 <107 (n/ m’)
TR (°K)

gt : TR RN m®) (E21MeV)
[, 8R0S
CW:=z—FU—7

ICAGRW

=1
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[CAGRW=1 OIBEITi3. LT OFRENT A -FRH D,

G-t EHEPHEFT AT R (n/cm?)

A: 74 T4 TEE(=S x107)

EBN |NE B
CATEXF $AH7 7 25— f 0.03
COLDW |Z—/ Fu—% CW 0.81
UAN A BAEE Q) Manzel BEEE | et
AL _ 0.(¢-£/10”)"
%L—  FRE (%) [CAGRW |
. =2
¢t BEPEF I AR (nem’)
no 2 0.65~0.67 ORIFOER (0.66 ZHH)
vovdiaA BHREE (3) Hanerz
{EL_} Le=6x1072(g)™ ICAGRW
b 3 *
(iL]Lc c LA T A BEERO C EICE A F IR D B R ()
¢t EEPHF T AR (nem?)
= ﬂﬁ%‘fﬁiﬁ 4) Hesketh
%—L——A-W ICAGRW | 34
%‘T‘—  BSHE (-) =
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(10) PiLhoALLE

7T:BrELEBHEOAERE (K
$ : T%S?iqj'ﬁ%%(n/cmzs)

R : RAETE$(1.987cal / mol - K)
A=63x10°(m’ | day)
C, = 8.04 x 10*(um / day)
M=746x10"(cm*s/n) P=024
0, = 27354(cal | mol)

0, =10763(cal / mol)

D=214x10"(um)
E=117x107(K)

Q, =32289(cal / mol)

U =259 x 10°(m / day)

1

DAF A MATPRO-Version 09 fEAZE | ref
Cp=24511+0.155587 -33414x 1077 g
Cp : H# (ke - K) o
T :EE (K)  (300-1090K)
(11) PILHADABE
DNH oA B MATPRO-Version 09 (e | ref
p =655 (g/cmz) gk g
(12) #EEER
HEBEDRRERE T,
W AR EPRI Mg | ref
- GIBE IR « dS/dt =(4/ 5% exp{-0, / RT)
- BRI « dS/di=Cexp(-Q, / RT).
C=Co+UMg)
- BHOE U DBRLKE « Dexp(-0, / RT - ET)
dS/dt : GRKIE (um | day)
S : BALIRIE (um) ICOPRO=| 35
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2.4.3 TOfOYIEIE
(1) Fvv T8MEE
Fop o T AVE T H L REF AR FOF T a v KT A,

Xy wlarZry 2 (1) Ross & Stoute et ref.
212EBM, B, ~V VA BEHE, JUT R, T/ oOBREEA
FDEEY TESH, (MAPRO-Version 09) IGAPCN
K, =3366x107 7% =0
Ky, =2091x107°7"% (el | 7
K, =4726x107° 7%

Ky

K, =3366x107°7"%"

K : BziEE (Wm-k)
T:iEE (K)

Xy wSarydygr A (2) MATPRO-Version 09
hgap = (1 - F)ho + Fhﬁ‘
b, Xy Sayy R (w/m*-K) IGAPCN
h, Iy TavLs s A(WimtK) =1 8

IR St AL X S mmeK)
F oo~y b B omnEee
h

—_ Kmix
T Ar+8
K, BRETAOBERE(W/im K)
— i EE 1
§ Ly b HEMEEO ms HE (m)
5=44x10"°

Ar iRy X v v E (m)
hc:5x104-P”+Kmm

Potuy b S OHRE (N m)
F<l D& & P=0
0<P<1.000 psi TiL n=1

P>1,000 psi T n=0.5

F= ! +03

a(&%mﬂ +1.429

7

R, Vv boky bEZ (m)
a,a,  BEEE (0 KFECEH
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O0OMWAA-U DIFE

e
a, =100 - 98F"
a, =4-05F"
F'=1- : 3
(x - 600)
S +1
1000
x <600 MWdA-U &F5
a, =100
a, =4
X w a7 KA (3) Ross and Stoute.
) hgap - hg - hs
(Wiecm » °C)

hgap B :}—F"( ‘?7933/5"”75‘/7<
CHEESN X e v o A Y F R (Wem - C)

hg
(Wiem + C)

h, HEMXy TR FTSR
h, - o

8 C(R +R)+ (g + &)+ A
K &y RBEE (Wicm + C)
He : 0.0021, Ar:0.00029, Kr: 0.0001

C: EREZET D ER
for 100 kefiem”

C=25
C=15 " for 500 kgffom’

RBLUR, : Ly FRIUHEEOREMS (om)

gELUg,

He :

Xe: <Ix107*

c ARy R Y w7 (em)

temperature jump distance (cm)
10x107™, Ar: 5x107* Kr: 1x107"
(g1+g2 DIE)

P 2K,-K,
" K +K,
PZZI-YS
D
a=a R

R:%@¢+&ﬂ

K, BIUK, :

RL vy FBLUHEEOBRGERE (Wem - C)

IGAPCN
=2

K, = 0038
K, =005977
K, =014
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e (kef /om?)

t HEEEEX (em).
ID : #BENE (cm)

a : RO THHEE (em)
%

a, = 0.5cm

h=3 + Ys

Vs EBERIIES (Vs =1980 kgf /om’)

H 805 20l o T (kg / om®)

o wlawsd i (4)

Dean

By = h +hy
hyp 1 X T AL T E A

hg
ha

h, =280

1
P K K, [ 1 j/z
M, K, +K, \4,-4,

M,=120,000psi {84 .4kg/cm®)

A, - A, ~ RUo,
R

Zr

K

g

h =
¥ 052-8

£

modified Dean

h,=06P, h =-—F%
| § - 5+144x10

(Btu!h- fi*-F)
D RN v S = ¥ 0 5 A (Bl b fiCF)
SRR S H T H A (Btu/h.ﬁz.f’]:)

P HEEE (psi) : P=267~675psi (18.6~-43.7kgflem®) -
M, : bliuA O —FfEE (psi)

KiBLUOK, : 2Ly b LUHERE BEEE
K, =220 Buu/ h- fo"F (0.038% / emC)

K, =809 Buu/ h- f1F (014W [ cm*C)
ABIVA, : 2Ly PEIVEBEEOKRE 0 7 A VDER () |7

(&) =507 x 10 rms(in)

K, :%vo7uxsusEg(Bulh froF)

Ar : 00168, He:0.139, FP :0.0088
§ Ly F—HEBEEXy T ()

: &~ Ruo,

IGAPCN

723, IGAPCN=02 DFEIZE. LTORENAT A—F1E5D,

EHA WA EHE(E
R1 ALy NREHE (,um) 1.0
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(2) HEERDREE
W R IR OY T

97-010

wREEEREEE (1) Jens-Lottes

RS

2 MR RE DB EILEA T D,

P |
h, = 01263 ex [$J( s
! Plezorx10t/®
h

. :Eﬁﬁﬁ@&ﬁﬁvmm?K)
B, :@ﬂmﬁﬁ@wmﬂ
gy : WRESERAT(W | cm)

Gl

HEERELE () Dittus-Boelter

S RO AT B,
02
;%zoomlg[Diwj (p)"
h, :EEBEEEH(W/ m K)
ko BAKBMEEE(W /' K)
De :SHEA (m)
V : BAEIZKGEE  (mfs)
p o EEKEE (kg /o)
po o HEKORE(kg/ms)
p, 7T v A

WEERFRNGEI, UTORB AT A-IDBDD.

s |NE

R

AKFAC |#haEFmaVaE e AKFAC 51 2.

1.0
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(3) FP A ALBLER

FP 4 A58 T Turnbul

e

ref.

D=76x10" exp(-7x10"/ RT)+ 57 jul = 2x10°

: A EH=1.987(cal/imol/K)
(RE (K)

R
T

2
S EFVyrTER=Q3
Q  :FETEE=409x 10*29(m3)
ju=10" exp(-552 10"/ RT)

(0,57 +2v,) [1+ 4K'Z J

2z jo(o,8% +zv,)

[ R

2. =100 (m™, v 7 385
Z=2 (R#EAHE

K'=10* (FF% b DXREBFR)
V, = exp(-552x10* / RT)

F =107 ( fissions/ m’ - sec, &y ZE %)

N (m'.2 / S)

-1

IGASP=0

12

(4) He-Xe H RAMBEILAIER

Present

{56 /R S it

ref.

He-Xe A AR A JLBUE K

1
D E(n’ki’ji I
s\2m'/ nad

(m2 / S)
* m1 ﬂ?z

m =—— (m' H
m +m,

1

d,, = E(d‘ +d,) (d:HTOBRE)

12

=345x107"  (m)
n=n +n, (

koosRAyerEsk (=1380x107Cerg / K)

T BE K

14
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Appendix

Al

A2

A3

Ad

AT =27 IV

Tay AN =2T IV

(W7 I—F ) A b
Q)T TI—F 7 —

H IV AR S
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ADT=ZaFNL
Card No. SYMBOL (FORMAT)
1 MTITL(I), [=1,20 (20A4) |fEEDZA ML
2 ¥INPUT ¥END (2~807 T b)) [{LBO/RT A—H
348 /%7 A~ & % Name ListiZ THRET 5.
3 NAX, IFEM1, IPLANT (110) R

NAX =fFEE 7 ALY (1 SNAXE12)
[FEM1 =% 1#%8%t 7/ A FEE(1SIFEMIENAX)

[PLANT =1 - Halden BWR ©%5
=2 oo F MOy BWR O5E
=3 seiees PWR @i}%/a\
4 MRASA, CDIN, CDOUT (110, 2F10.0) | s
MRASA =0 - RA #
=1 rere- SR M
CDIN =##EEHNE (cm)
CDOUT = 7 &A% (cm)
3 NAXEHE (I = 1, NAX)
TDISH(I), ICHAM(I), PDIN(I), PDIA(I). PLENG(I), ALy MR
ENR(I), FDENKD, DZ(I) (2110, 6F10.0
~ ZhH = '
IDISHI) =0 -+ Fayaflby b
=] oo FMRET 4 v 0
=) eeeens F’[ﬁﬁ%ﬁ Vi I
ICHAM®) =0 ----- FyorZ7riplL-ly b
=] eee T T ~ALy b
PDIN (I) = L v FHLAEE (em) (iF : 2w F¥EEFRE
PDIA (I) = 3L v MER (cm) A o 2 BUT 1012 EE)
PLENG() = 1L v hEX (cm)
ENR (I) = U-235 i&¥aIE )
FDENI() = L v FEBERL ()
DZ ()= 2Ly k2 y 780w Ay OGRS (cm)
6 IDISH = 1 or 2 OFBDHEAT F o v a ik
DISH, DEPTH, DISHB (3F10.0)
DISH = 7« v ¥ 2 [B(cm), DEPTH = ¥ 1 v ¥ 2 & &(cm)
DISHB = 7« v i = JEE&(cm)
7 ICHAM = 1B EDHAN Fop 7 AR
CHAMR, CHAMZ (2F10.0)
CHAMR = F ¥ 7 7i& (cm)
CHAMZ = i # X (cm)
8 PLENUM(2), GPIN, (GMIXO(I), I=1,4) , 7L A
PWEIT, PLENUM(1) (8F10.0)
PLENUM(2) = L& L LEIER (om”)
GPIN = YA XIES (MPa)

GMIXO) = #EHF A#ER ()
i=1-He,i=2Npi=3Kri=4" Xe
#NLZOVT 1L, namelist THEE U CArE 0 F R [ ZZE B AEE

PWEIT =Ly MEAER (gram)

PLENUM(1) = F# 7L FAEE (om’)
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Card No.

SYMBOL _ (FORMAT)
9 NHIST (110) |BRE S
NHIST > 1 # A7
CARDI0.11i2 -2V UNHISTHEA 1 5.
Al, Bl, A2, A5 A3, A4, IT, IP, IS, A6
10 (6F10, 315, F3.0)|BELT—F
Al = [F¥ff] (HOUR)
Bl = #REEE (MWD/TUQ. (IBUNP=0)
MWD/TU { # =)
GJ/KGU ( ¥ =2
A2 = BHS (Wiem)
A5 = BEWEHEFER (nem?-s)
A3 = BEMADERE  (K)
A4 = BHMES (MPa)
IT = 0 RS (E i) (X, IT=—100% L7eF A L AT v 7 oD
HAE (7L, [T=1000RERZVWHE RN LD
PR LRBEE)) '
=100 FHA LAT v Thh OIS OUIREREIED)
- 100 IT=100DERMRT 5,  (Fdlh S ORBEERT TN
LB
IP=0 HALRVERES
=1 K42 RS
IS =0 EFEIHE
=1 H A REFHE
=2 HEEHER
A6 = EEMHEE (m/s)
=R L. Al (BRE) . Bl (RER) RYXbohn—FelEET
A, WHEET S LBl ) OANIEREENDL.
X, ISILEEIAAT ALERIRL, Tu s T AT THEER
Eahsd., (AUTO=1)
Il (RH(I), [=1, 12}, 1I (12F5.0.15) | i e %t 50 A
RH(D=8li & & x> FjOFERH ()
NAX{E DT —4)
N =FEOMESHEALE AT DB AE
g, I%20 FTEE LS. FhUBOI-12 A ARXT vy
DAFNT 2T — RIS 5,
Card No. SYMBOL (FORMAT) _
12 BU, (RRH(), I=1, 10) (F10.0, 10F5.0) AL b SRl il
IFLX>00 B DA AN

BU =REEE (BiriZ10:MEL)
RRH()=BHBHF ML 7 A MOFFEA ()
NAMELISTTA S LIZIFLX D# 7 A )

i3

1END (A4) [ NFIHET 1

“STOP” # AN14 %




JAERI-Data/Code 97-010

NAMELISTCHRET 28# 1

rur | Py =& e
Ah=z7a v '
IBUNP ANBREEORMNIETE FOMWIAUQ,, =1:MWdAU, =2:Gl/kgU) 0
IDAY A FTEER o0 BALFETE(=0:hr, =1:day) 0
IFLX BB DA O AT DR HE 0
{=0 : RobertsonT > /L)
IRH 1 iR iR AL -4t b A Vg 0
(=0 : EWE Lo AFTEERTER ER L
=] : R L7 A R | L 2 BT
PWCHG | AD UL7-#H /14 (1+4PWCHGYE L CEHET S 0.0
FATW 1Wiem ¥ o @R i - #(n/em > -s/W/em) 0.0
(BREF— 4 CEEPETHT—FEEFRTESL, )
HEA S5
IFEMRD =0 : /AT EF EGER R WFEAE D, 1
=1 : REEEE NFHE GEMBAFHETLD)
INPCK ANFzoZd g u(=0 BEFHE, =1 AHFxv7) 0
ICK1 BIEHEF AL 3y (=0 BEIE, =1 REHE) 0
ICHI [FEMRD=0DHB4E. =0 : @EFHE, =1 HEHE 0
TELAST IFEMRD=1%84. =0 : @EFHE, =1 B4HEAE 0
MPP FPAZIHETEA 7 v a v (=0 : BEHHA, ,,
=1 : B ASHME CAUEEE Ly 0
TLIM CPURRR D ITH N0 BIH (EITEEMASTLIM(sechl 78 5 & 5HE AT 5(20000.0
IS (oY
B A L AT T HIE
IAUTO BE ¥ A LART v THIEA 7 2
(B A AMBIEE TR, EEGEERREMITOF L o7 ]
v Mg - RTHBEIET 5, JAUTO=0Z AN HIHD
DPXX 174 BRT 7 H 0 DOHIESE  (Wem) 10.0
DPBU 144 hRT v 7Y 0 OEREEEESE  (MWAUO,) 300
DPXX,DPBUT I % #8E & 7 A > FIFEM) & 4 2 338 11IPH=0,
IPH BRWAE T A b ET HEEIPH=] 0
EFCOEF |7 V—F2 LB ¥ A LAT v 7TIRREERF
o 10.0
At = E““‘E . EFCOEF FEMRD-0)
22T, GURMIGIN,E (Y 7H). 6, (R4 7 U —FOTHELE) T L0
g,) ;é . : (IFEMRD=1)
LCMAX [l b« BEESEGHREOES /T 0 fE 0 KREE 3
LMAX | ZEW 2 ©Newton-Raphsonik @i ¥ K L [EIEK 2
ITIMY REYBMEM|E Y A L AT w Ay bu—f g v
(=1 : #IaFy7 avbe-iz L, =0 - REFOBI( ATy 2/ e T 25 -1
=1 1 H4hATy7" aube-A) ' _
FAC A BAT v TR T - 10°
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NAMELISTCHEET A&E$ 2

wgs | P = | i
RSN
AY ALy b EHE OB X (Tilting),7 4 > ¥ =~ v FOHEIZAY=0 0.002
TROOM PR EAEROAHEE (K) 291.15
ITIME FLF AT AFEEETHF T a v (BREAETEAND) 3%0
GASPRN |ITIME /@& T 7 L b T R E(MPa) 3%(0.0
PLENM [ITIMEGBEA CO L7 hEfHCen) 3%0.0
GMIXN  |ITIME®BE S CoH A=) (1:He , 2N, , 3Kr , 4Xe) 12%0.0
GAPLK AP RLET BRI X v v TIE 3.0
XKSU FE TS F AR EE (N/m) 1500.0
ALSU LER AL AARRBIERE (/K 15x10°°
XKSL FEL S L AR EH (N/m) 2500.0
ALSL TEL S L AR BERE (/K 15x10°
AMU ~Lw b - HEEEEERR 0.4
DE HHIA OB LS EE  (cm) 0.0
FAREA |MmHAMIGBEETEE (cm”) 0.0
PITCH  |[BEEEOY YT (em) =
BGEE S e
IPTHCN [ L oy MEMREE OHMA T e
(=1: MATPRO-09, =2: Washington, =3: Hirai, .=4: Halden, 1
=5. Modified Hirai(EXBURN), =6: Forsberg, =7. Kjaer-Pedersen)
MOX MOX=14 % 5 & MartinOMOXBAEHARMEE A BV 5, 0
PU PuQ,EELIL(-) 0.0
Y MO,, @ y DIE 0.0
IGD IGD=1 & ¥ % & Fukushima®# R J =7 AV BMmEXE AV 5. 0
GD Gd, O3Bl (wt. frac.) 0.0
BJEA T a
IPTHEX |~ L v FEMEROHMENA 7L 2
=0F #=id=1: MATPRO-09, =2: Burdick, =3: Halden, =4: Conway 0
ICATHX |#@Ea sk o471 a 0
=0: MATPRO-09 , =1. Scott
DTPL 7L MBS BRI = R (7K ) 25.0
TN—TF g
FCRFAC |~=Uvw b7 U—7BREE T B{EE (ERET V) 10.0
1CS 2y b2 U= THETOREDS v A VE (EREFA) (K) (2078315
TFCRFC ALy b7 V=T OPTHREEICET A EE (EET ) 10.
TCRMX |2y o b7 U — F3HECORED Y v FA7E (BE57 ) (K) |71
CRFAC  |#aE 7 V- 7OTREE T AEE (BEETV) 1.0(RAKY)
1.3(SR44)
TCCFRC |#BE 7 U —7OFAHEIIT A ER (BE7 1) 1.0
FAIMAX  |MB® 7 U —7 OF 2 EE ORI 5 Bl e 1300 EIRAE 10*
{n/cm’s)
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NAMELISTTIEET 5% 3

ELa
g N = T
IPUGH RS | —TEHET Pugh DOiEEEET 5456, IPUGH=1£19 D, 0
MLy MGy s Ju—g AT a
XRELOC |V —irg 37 4—4 (BE7) 0.2
FRELOC |V wair— a5 4—4 (BRET /L) 0.5
EPSRLZ (@il ol — 3 3 O7H (EFETT/L) 0.003
FACR FHMNC Y s — g O AOFACRIE S ITIEE D &~ M 1.0
PEEET A (BT
FACZ B Y oA a Y OT A OFACZREE TSV E B L2 BRI
ZRETE (BEEET V) 1.0
BUMIN ALy b ar—y g YOTRBREFRBLEARA~BEIZ RG] 00
HERBEEMWANY)  (BVET L)
BUMAX [Nl w Ry — a0 R0BirnnbETm~OBErET 0.0
TOABBEEMWAAY) (EheT )
B RO Ly NREEREET VCB T ATV s v,
[URS [URS=0: &, =V —3ia 9, 0
TURS=1: gp=Un—vare+HARTAAT2Y T ¢
+ 70—
IYNG Ry TS EFALT S m |
(=0: WEEHEH 2R, =1 BIMEREES1IRBEE (EFT7A)
ECRAC? [55427 7 w780~y Mk (Pa) (EFETL) 2x 107
EFAC MLy b TRIIIIT BEE 1.0
ALy MEELED AT Vg
IDENSF [« L v MEX LE 0#tER 47 3 > =0.FEMAXI-T | =I:Rolstad ,| 0
=2:NRC , =3 Marlowe (B L AHEEE() | =4Halden
DMAX (IDENSF=02 30351l H15) 1.0
BEx LE 0Tk b REREIEER S (%)
SBU (IDENSF=0 33 &2 E 3 D) 2500
BEE LE U OS0%E VEEE  (MWAAUO,)
TDNSF (IDENSF=13MEa A4 ) HEFRE (K 2000
GG (IDENSF=3DB 8 AT5) BGOSR (m) 107°
GGU (IDENSF=3@35 12 R4 2) RS SAIE  (m) 8% 10°¢
SITIM (IDENSF=3 082 A3 2) BULEER  (hr) 24.0
ADST IDENSF=4DEEOEE LE VB Y » 7 7 — 0.6
Ay bR VAT g s
[FSWEL |~ vw b2 U Zgpuich 7y e o 0
=(): Chubb , =1: Speight , =2: MATPRO-09, =3: Halden
STFCP (IFSWEL=0D# A2 H T 5)
HARTNAT = U IRRBETER DL (Pa) “3x10’
(EFT7 V)
SPCON (IFSWEL=0DF & H T 5)
HRNT AT U L SRR T & A AR BHEERE AP EET ) | -10°
FACP (IFSWEL=1D#-4 126 HT 5) Y
ST VAN ER ORI E NS T v B
BG (IFSWEL=1DE SR T 5) . 5x10°

ARy FERIRO 1 ANT BT YD OF PIEFE (atoms/bubble)
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NAMELISTCHET 2&% 4

EHE | A E T
Ny hRy TP VRNTG A=FF g
BETAX |l oy hdy hFLRANTA—Fa ' | 0002
WEMEEF AT g
IFY 2L RERMEESF LS 5 =0: Rodford , =1: Tachibana 1
ISTR Uik oA GERE O K E SKEISTRF 0056 2, 0
K=oy+3344 (kg/ mmz) ET %,
R RA T 3 v
ICAGRW |#BERFMEROF S v a v
=0 ZE L72, =1: MATPRO-09, =2. Manzel 1
=3: Hannerz, =4: Hesketh
CATEXF [(ICAGRW=1DBAIZAWE)  #hm7 774 f, 0.05
COLDW |(ICAGRW=1DEAICANE) =—nFu—2C, 081
BEMRG A—FF TS a
HO(2) wEE R 7 A—ZHO 1.0
FO(2) WEETRFME T A—FF0 1.0
GO(2) HEE R FE T A—F GO 1.0
FPH Z fg 7 /v
IGASP FPH AL EETNZ TS = ‘
=0: MERTT A, =1 REEEET L 0
IGAS (IGASP=1D BRI @A %) RERRTT VA7 a 0
=1: Nelson, =2: Morishima, =3. Lewis =4 Karsten
APORE . [(IGASP=0Mi&IZEAT %) BRI AATAEE  (em) 0.0
BFCT (IGASP=0DEE A /BT %) 1o
HINAAT Db b v 7 ZAOEEREbEBFCTE T 5.
FACD (IGASP=0DIFEITER T D) : 1.0
RIN T ORI RE A FACDIET .
ADDF (IGASP=0 D BITHEET D) 9.0
BRD BRI~ D ERRE 2 ADDFET D
FBSAT (IGASP=0 5 12 AT B) « B CoOT ABAMB L FPSATHT £ 1.0
PSAT (IGASP=0 3 & IC I B RLR /S V70 2 E A DIRAAE (Pa) 10°
IPEXT (IGASP=0DZEICHERT D)
BIR ST AT DI D EHPextil 2N T DF 7 v a
=0: Pext=0, =1 Pext=7 L} AEH =2 Pext=4Eft/L£ 1, 1
=3 Pext=Max(7 L+ A&E, ##F), =10 Pext=F4{7],
=11: Pext=8y: /] (FL T AEN4ER) |
=12: Pext=BNi77 UGEHAELEZE) |
=13: Pext=BS ) (F LT AEA-#EENTER) |
=14: Pext=71"#fEA7 (S NFE) CRDFEENSS
(G : BUE L, BB RBREAEET T ATCIHE LELD)

OPORO  |(IGASP=0DEAIZMERT %) 2L v MERRA CORKIILES 0.0
ALHOT  [(IPEXT=10,11,12,1308& AT 5) (0.0001
BLREIRIZ 0 B EYE TR B R v b TV RARNRT A—F
APEXT (IPEXT=14DH 5 I2EAT2) 1.0
Pext® J1ZHFEAT U AEHE) CROEHIENDAPEXTRE 15,

FGG (IGASP=0DB S EHT %) HREREH LBREFGGET L. 1.0
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NAMELISTCRETA%4 5

nHs | 2 % | i
FPA A e T L (Fi &)

FRMIN (IGASP=0DHEIZEHT %) 0.5
FPJ A O R/ IR E (%)

THEATF  |[(IGASP=00 & AT %) 1.0
BRI ARV AR AT A—F

FMULT  |(IGASP=0IE2Z(EMT %) 1.0
FPA AT FANDHZ A LA T v 7RO REREF

NODEG  |(IGASP=0Din&I AT %) 3
FPH 2 EF VRORNA v & 2GS T)

RREL (IGASP=0 5 ZEHT %)
EP A A B 7L ORI A v & 2 DAy BIEL(NODEG- EFEE T 2) 10,1

RB (IGASP=03EAILEMNT 5) 2x107°
EREE (BEHERA Y =) (em)

HERLS He/ A B, FPH RO EIZST HEER 3.0
UOz*ﬁﬁiEﬁ"f?/ q 7

IGRAIN |UQ, B EDIMRoA 7 2
=(: {& I Ainscough, =1: Ainscough . =2: MacEwan , 0
=3: Lyons . =4. MATPRO-09

GR ML PRIE (um) 10.0

GRWF (IGRAIN=0DIEE IRV S) 1.5
PR HIE A GRWFET &

AG (IGRAIN=0DFE 12V D) 1.0
T4 T o T RT A — B R EIRNE)
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NAMELISTCHEET HEH 6

T4 i 7 I
HetHF 7= >
NTVHE | TVHEDFSE L7 Bal Ak 0
TVHE TVHE(1,n) : n% B DB R 2k (hr) 650*0.
(13,50) TVHE(i+L.n) : n% B OFZI COEFIMitE 7 A v~ OHe LA E(mole)
FHRFEET N T a v
IST HAFREA TV a
=0 . BHFESRET TV l
= - SH R R ET
GMIN Ll b WEE X v v TOH ARSEF VA ORNF v v T8 0.001
(cm)
THG1 Hy PP AR ET A THVSIEE., FESICTLMEANT A 10
—4 0,
THG2 A5 HFPH A HENEF A COHBHE TRV MM AT A =47 8, 1.0
AMLMX2 &l 55+ 2 % o M 0B RBATE /L (mol) ' 107°
AMLMX3 @ mAe 7 A 2 Mo KFPA A2 U E(mol) 7 %10°
DTPR 184 AT L0 DOFPHAMEED T LI AT ABCAYT L] 0L
ey
ETA B ST A F (B A DAT v TROREHD) 0.05
WEERET T a s
ICORRO |#BEAHEECFV ATz
=0 - ZF L7, =1l . EPRIE7 /¥ 0
Ky T ay s d A4 aw
IGAPCN |X¥ v w S av d 0 B AEFNFT g
=0 : Modified Loss & Stoute , =1 : MATPRO-09 | 0
=2 . Loss & Stoute , =3 : modified Dean
RI (IGAPCN=02DF A H 5) 1.0

~LLy FEEOME (um)
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NAMELISTTCHEETHEH 7

FERA = | 5 I
TayF—WHA S a
[PRINT WAL a (=0 A L =T D)
(WA Ty bF—F T2 ] 1
()| bR Etr — & 1
GYEE- A x0T —F 1
W87 A=) A} 1
Gy BET— ¥ 1
(6} % A b 2T w7 D DBEIREATIE R 1
(N Z A b 2T T2k OFFRRITRE R 1
@S AY FDEOBWESEROE L FTT) 1
©)| 7 Ay FTEDNEERAEEOE LD BTET ) 1
(10)| & ¥ A T L OFPH AHFROBEOZ L (BT TV 1
(11) | 1B E MW)FP;U 2HHEEOEROE L (BET V) 1
|7 A FZEDSLy b HEEOCERFBOI L0 (NFHT 1
1) 1
DT AL FTEDNL y FOEHNEOTHDE LD (J1FHIE f/l/) 1
(Y| HBE O EOTROE & D(NFHTT ) 1
(15| FTEFEEOF &% (Final Information) 1
(16)| 2 7 A b Dk OBWEH O v ¥4 — (ON-LINE) (Ut 14 ]
(17)\ & & A b T & OFPA 2 %8>/ 2w # - (ON-LINE)  (Unit 14) 1
(18)| HEHZEE) 0 2y 4 — (ON-LINE) (Unit 14) 0
(9| BEHEEFEOOTR, BIUERES A bmﬁﬁ@iaz@ 0
(20) | A
IWNOD e A NEAF T2y (ERHA LR =0ENT D) 12*0
IPRINT(8), IPRINT(Y), IPRINT(10), IPRINT(16), TPRINT(17)
BT,
IWNOD(=10 7 A > FIESWTRIT wy #— W &) Sh
TWNOD()=0D & A > MUZ DWW TR Lz,
77 L. IWNODAT T 0 DERIL. [FEM 7 A D
IWNOD(IFEM)=1iZt v &b,
IWTHE BEDERAR A7 2 3 v (=0 D L =1 AT %),
(IPRINT(6)=1D3F a0 7 a )
(1) | R EHEEE 0
O Fr v T AR 0
3| hife 0
()| BIPH AT NP 0
(5[ A AT N 0
(6)| BIPT A A HEHAREL 0
(7RI A 2 EEIERRE 0
(8) PRI A R RT3 0
(VBRI A TR -3 0
(0) | F R R 0
(D) [ BLR HRLR A R R T 0
(12) V2P - R — Al 7 R R4 0
(13| R AT R RFE 0
(14)| FPAT A St 0
(LS PRI T A B 0
(16) | KL RERFI A A B 0
(17 | R TR 0
(18) | BAH B DRt 1
(19) ?3&%%@%;&@&)7 i
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NAMELISTCHET HEE 8

EEA

7 &

EHEE

IWFEM

FIEEHIREAT D S A Y 3 L (IFEMRD=0D & & DA HZ))
=077 LAV =L AT E), (IPRIN(D=IDHERT T 3 )

A

&

AN

2)

b 7 A

G)

EIREARIYS)

(4)

By A

()

A

6

BERIS S

()

BAHBEVTH

(8)

T HEOT A

=|lo|lo|l—=|lol—]|—]o

®

ARG MEDTH

—
e

(10)

SO A

(1)

PO H

(12)

BEmy N —7TOT &

(13)

DA A s

(14)

ARAmY ) — 70T 7

(15)

B U — S OT R

{16)

HEs Y —TOTH

amn

BH A0 2

(s)

T RO

=l k=1 E=1 K=1 Nl K=1 K==] Nl K=

(19)

EIEEARE A

=

(20)

ST O A

029,

AR

(22)

h 7 O A

(23)

2x LEDOTH

(24)

R o SIN A

(25)

B

=) =] k=1 =] k=] =

(26)

51 77 [

=

27)

F3 &1 77 R

(28)

B’ERY U - TEE

29

fhoTm s V- EE

0

MEsmZ ) —TEE

GhH

g E s ) - TEE

(32)

iy U — TEE

33)

BAREVT HEE

34

Eh A0 A

(33)

MAFREVTAEE

(36)

BN MO g A

37)

ST HEE

(38)

O F iE RIS —

39)

BH AR oA

{40)

<Ly N EEE O EEA

(41)

ALy by NOFERER

(42)

Hi . DEAL

(43)

PCMI> Az b

44

7T RS

— -] —= =l —|Oo]lo|lo|lclojo|lolo| | S|l o
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(45)

JFEHEORN

TWROD

(1)
(2)
(3)
)
(3
(6)
(7
8
(9)
(10)
(1
(12)
(13)
(14)
(15)
(16)
(17)
(18)

HEERERAT AT a (=0 L =1 D)

(IPRINT(T)»=1DFE O+ 7 v a )
BHEES
M RE A7
Wl [ ks S
LEET WS
AR I T
B’eHmT U =TT
FREHGm 2 V7T 7
ghormy U OTH
o U — LT A
FE A O A
A= T A
BHEEOT &
A JE 7 A T8 A
AT RO T A
BN 2
ERREE
W7 FEA
PRE A W 2RAT

o N o B e S S om0 e Y e Y T e Y s e

= o o O

- ]

[PLT

FEMAXI-IV 7013 yé_’_?*f@ﬁf}ﬂz (jj?f::E‘i‘ﬂ/)

(Ut 1)

IPLOPT

=0: NS L RE A DAmE T .

SLEE LT A B AT AoV TR E T

—nFHE LA LAT v T R EE IR ELT
(7L, AL LERBS LTRSS
<HFTIA LTy H >

BET—2DANAE

AHT A ND S BERET— B (— REEI0-11) OIERFEZ#FRLT D,

HIRET—4

WA RS - Z i1, Al=FRI(HR). BI=MEEIE, A2=8H /J(W/em), AS=wEFEFH

@hm”mﬂ\A#%Hﬂﬁﬁ&}AhﬁﬂﬁEﬁ@ﬂ&IFAﬁ9m$VW§VE#ﬂﬁ%7

yaxﬂkﬁﬁﬂﬁﬁfv5y\A@%ﬂﬂﬁﬁ@@@ﬂobfkﬁ%ﬁﬁiotﬁb\m(%
) SR EAUEBL GRREERD) ASEEV. BISRENRFAIPRESDOT, Al BLIZOWTIIE S
B FOAFT R, ¥70, BUCOWTik, BIROEFEANAMELISTTOIBUNPTITR2 D, 1
BW@%@%@MHMWMUQ\mm@a&%ﬁMWMU\mm@ﬂ@%ﬁmﬁ@M@UT%éc
IT (AAY =R —4#-) &AWT, BB CORESEERS, ITIE, 0, 100, -1000AJ) 3
WA TE D, IT=0&FEETH L. Al CUIBL) FXETER OB b ORFHMES (LRI
5) b LTEbIL, TT=1005 885 £, Al (LB REEIORIERN b DM (REE)
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PLTH S, IPIRHAF T 3 T, P2 UM AR TR BREA. IP=01f@ S A DA DE
Eﬁ?%écBHE%%EKBH%E?/#E%@@@%%??yﬁ?%éﬁ‘:@ﬂ@%im
o FHRTHBIRIC TR T, ANTOPEITBER LR,

-FORMAT (6F 10.0, 2I5)

F10.0 F10.0 F10.0 F10.0 F10.0 F10.0 15 15 15 F5.0
Al B2 A2 A5 A3 A4 IT iP IS Ab

bl ki

| FAREH AT DA FIEABRBIT S, RHGHR H A4 T, HOBET 5 THAZAL (R
HJ3) kT pEh R S AL PERRMETHOMALES 2D, Lichio TATIENAX (#0751
B AL M) BALETHY, BRKI2ZTHS, X, BEATRERENSENIfEFAHEIC
I B v ay) ERWT. ANDERBHRD.

—~FORMAT (12F5.0, 15)

12F 5.0 I35

(RHD, 1=, 12)| IT

777 1. RHIANAX (B7 A v M) BoF—F&ky Fhidlv,

ANHFE

WHBREO AL, HARRET— % S aAE e UTRABRE SRS A 177
25
A F1H5I(1)

500W/emE TIOREE T4 AT 2BAOMAEIE 7 Ay FTOARETHD, 2L &
FEEMT RIS x 1070/ cm® - sec(SO0W [ em BIERS) . WAWNREESI315(K), SEL

34 (Mpa) . EFEMHEETL3.0(mfbsec) & L7z,

513.15 3.4 1 3.0

10.0 500.0 2.5E13 :
.5....0....5....0....5...0...5...0....5....0....5....0....5 0. ...5...0

14T B ik, NHIST=2CREES#12TH 5,
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WFHIL. BHOBET—# Thot stand-by COIRIEZFHRET H.  hot stand-by IR EEVIFFRI(A
mim*mm\%mumuwﬂU%WJmo\%ﬁ¢%%ﬁmamzxm(nmmWRQKtyhé
B DTATOLELIR,

T E L. AERHLI DT OAAT, BiFmlIe Y A FOME TCHEL D, RH(D=10& LTz, B

—

ﬁﬁﬁfVHymak&ofwé®<ﬂ20@@%%&%@Uﬁﬁﬁﬁ%ﬁ%ﬁwé:&%ﬁ%

TUWBb,

4IFEBE. E2BEBEACBTABERT XD AT, Al=10(HR)., A2=500(W/cm),
A5=25x10%(n/ cmr® -sec) AR ENTRD . F4 LAT v TIHABNES N, LORERT
1. BV EOEROEIRFEEIC L VRO S5, IHIMIERE & MEMES D ANEAER S
NTVBR, “hi. RAOOBBALRUEE AV I LEERLTRE Y, A3=513.14, A4=34
LAF LD ERETHD,

HAF 7y s ik, UTELMTE BIP=IBAN SR TWE2 5, hot  stand-by DARTEIZIS VT

3 500W/emEEREO WV T L, EHIEARTER D,

A HBN2)

2%W@mﬁmmwwmi?ﬂ—x%%%ﬁﬁw\ﬁﬁ%?ﬁﬁ%\ﬁmeifﬁﬂ%t§L\
n%%zy?4v3:yﬁ%ﬁﬁw‘ﬁ@wWMmifMﬁ%f%L‘mﬁ%ﬁ%bfwaﬁﬁ

FFIFES., L. A ERSHEIOTRL200Wem s hr k95,
L _r%iﬁEF‘T%%K%‘JSOUW/cm’f‘\JL%B%ECHb\'C1014(n/cmz~sec) L. BERREIS13.15

(K). BAMES 34 (Mpa) | BHEIFHEEII3.000/see) T—IE £ 5. FRIHTAHIEL 2
Hehl S FREOZAENCH LTE LS, S RARFD T SGWA-UO,. 106WdA-UO,,
15GWdA-UO,. 20GWdi-UO, THE AR, T v 7R H T, 250W/emEh EiZ-20 T, 50Wie
T S LB, SOOW/em RIS SV i, BEIE, SRR, GRIE. 120%06 . 240F
R Im VT AN T bils, 2L, BiFmE S AL M2 5,
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5....0...5...0....5...0....5...0....5....0....5....0....5....0...3....0
21

0.0 0. 001 2. 0E09 513.15 -3.4 2 3.0
0.77 0.85 0,80 0.92 0.94 ©.96 0.88 1.00 1.062 1.05 1.10 1.15 7
1.0 200.0 4.0E13 1
5000. 0
10000. 0
15000. 0
20000. 0 200.0 4 0E13 1
1.0 0. 01 2. 0ECO -10G 1
1.0 G. 001 2. OECY -100
£.03 0.94 0.950.96 0.97 0.98 0.99 1,00 1.01 1.02 1.04 1.06 14
1.25 250.0 5.0E13 -100
72.0 250.0 5.0E13 -100 1
0.25 -100
0.5
0.75
1.0
1.25 500. 0 1.0E74 1
1.0 -100
3.0
6.0
12.0
24.¢ 500.0 1.0E14 1
2.5 0. 001 2. QED9 -100 1

STOP

FECR LE BB AL SV TE, TARTESHASE LD, TORTHMEAOE LVE
HANARIPZ1E L, 2T, [P=2E8EFE L, ZOBEAUBICOWTHAERSELAS (W
SEBR) . AR DR IIMWAAUO, & 25 @ T, IBUNP=0X L7,

147 B 12 BE A TNHIST=21TH 5,

247 Bidhot stand-bylmBIFAEET—F TH DL,

347 H A RHE A CRAID B A G , TRE OBBEAE TR UMM EAVD I E
BHRL TS,

411 B A2 B OBEF— ¥ CALI=1(HR),A2=200(W/om), AS = 4 x 10%(n / cm’ - sec) AR,
JEERGRETHD,

5877 Bid. 200(W/om) THABERE 220 GWAAUO, £ CHED AT, 5 GWdAUO0,,15 GWdAUO, T
EEWMAMBELNA, A2 GBIEF) AS (EETETR) IR TR B, ZORA2Z=200
(W/em), AS = 4 x 10’3(n / em’ -sec) MEVLENTWDH Z &5 ERT L,

947 BIEIT=-1002%E » R SR TV 5, THUASIT B ANBREEED20 GWAUO THH A5, DR
BB IR CH A 2 0.001(WemyE THRT LI Z &£ & 8HT 5.

14T B i, 0.001(W/em) TIBF T A HEEE L2 L2 FKT 5,

WA B 2R ASH ., SEROBBEA»LRE QIEE) OBEAE COMERERIC
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SNTEA SRS DL REE LTV, 2BHAUIFENRZVDTI0 (W / cm) RO LS

T L7 Audis sy,

1247 5312 5ERRTT230(Wiem)Z H 0 B8 U, 1397 Bi3250(Wem) TR D 2R L7 2 & %

BT D,

14~187F B 12250(W/em) TT2RERIREF L 72 BEA 725 0. 258 T50Wem® i) EJ-(200W/em + hr) L

o L ABWT A, b h, [T=100%#5E Lz 2o BREL (I3{TEIZH5) BldiFE AL

LLTEATHA, X, BEAE. BB SILA514~171T HiZ, A2=300,350,400450D1E%

s L e S THD, SEEETFREFET, 45=6x107,7x1078x10%9x 10" &4 E

LD L RS ThHL,

19~234F B 122\ T b FETS00(W/em YR EF 7, 18R, 3E5R]. 6BFM. 12RMRB BT M

WD TR E LB -4 T D | 4BHRRE%IC OV OIFEE A EE 2D

24T E T4 R B SEEI T HI M T LA SR B LT D, 2k, MEMERE. EOHD

ST — R LD b CEIBREALBOANITER L, X, B i o R
DT, REBESCRANENEANT T ER D & BT ENRYY)
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A.2 7uv9kﬂ?:17w

Card No.

SYMBOL " (FORMAT)

= AL b

ISET ()| KomE

ToH— F&#ISETHA LT B

IRNUM, ITOPT, ISYM ) | B

IRNUM; I Kz He < oA (FKSH)

ITOPT. 5 7 OO E
ITOPT=0 Xiha BEf, BRI, R & 45,
ITOPT=! XEhA R, FldEhFmEEE 5,
ITOPT=2 FEME & OEBREERT S,
(Z DI ERMEI R E LKfE D DT,
IRUMidRRAR L2 B, )

ISYM ;B & —3 RN mdFra s
= UL UENLES2y LRV
=1 wLHF—-LLEAETOY FTE

IXOPT, IXOPT2, IYNUM, (IYOPT(I), I=1, IYNUM) (*) |H#DfE

IXOPT: X®OWEXIBET S, (TOPT=0 or 2OBEIZHETT D)
=1 HEH : _
=) BHMEE (); ITOPT=1 OHLHEET
=3 B H[AEE (-); ITOPT=1 OHBEIZEET
=4 BREEE  (FHES AL H)
=5 BH (FEBEISAL T, Wen)
=6 BRI (27 AL NEE)
=7 i (&S A NS, Wen)

D
)

O

IXOPT2; HBf[E]. MABEEOEMNEFRET D,

- X#a B (IXOPT=1) & UL7A8HEOHAEE
[XOPT2 =0 Hour
[XOPT2 =1 Day

o« XeEh A R (IXOPT=4 or 6)& L7zH&OBAIEE
XOPT2 =0 MWd / (UQ,
[XOPT2 =1 GWd / tUO,
[XOPT2 =2 MWd / tU
[XOPT2 =3 GWd / tU

TYNUM:Yiboo$, Yéhz 28l b (=28H o8, IYNUM=22)
ELTEAIL. BT IR SO T ERBS IR
A, IYNUM=IRNUM &9 53,

(IYOPT(), I=1, IYNUM);
Y#OREE RO~ DRIRL T, BEHFEANT L,

(IR(D), I=1, IRNUM) ™ (BHAA Y= FE
(IR(), 1=, IRNUM)
KoL AmA Yy V2B ERREETS
HET DMLERRVIBEIIEFALT S

1,
1

»
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Card No. SYMBOL , © . © (FORMAT)

6 |0z, I, IRNUM) () [BrnAv L aEE

(IZ(), I=1, IRNUM)
Mol irshmA Y a2 BT EEETD
HBETDILEDRWEEEIE AT S

7 (ITIM(D, 11, 2) or (ITIM(I), I=1, RNUM) (¥ [¥# A L2F v TES

(TOPT=0 F 72220 AATIM(), =1, 2)TANT %)
ITIM(1)= [ EDE A DRAT v THFEGEEETD
ITIM(2)= BRI EDH A LAT v THEELEET D

(ITOPT=1DH AL, (TIM(D, =1, RNUM)TANT D)
RZ& LS A DRT v TBGEEET D,

8 X0, XM, XNUM, IXN, IFLAG %) (XWMEEORE
IXOPT= 2, 3D & XX 4 I
X0 o XfhERRY O&/ME (IFLAG#3)
XM XEhH D ORKIE (IFLAG#3)
XNUM ; X#EhE %Y OFIR (IFLAG #3)
IXN . XEhE Y o/ UL F ok (IFLAG#3)
Wy 10 okE IXN=-1
100 »EE IXN=1
10.00 @& & IXN=2
[FLAG #3 : XS E®EV I SBRr— % L,
=3 XBBEZVICABX T LEEATS,
9 IYNUM#ME (1 = 1, [YNUM)
YOI), YM(D), YNUM(D, TYN({), IFLAG(D) () | YR E B DR E
YOy o YEREEY ORk/ME (IFLAG(I)#3)
YM(D) ; YEhEREY OmKE (IFLAG()#3)
YNUM(): Y E Y OREE (IFLAG(D)#3)
IYN(D : YAV O/ LA T oHE  (IFLAG() + 3)
(IXN & F#RIZA )

IFLAG():YEhHEE W A7 a3
—0 B EBEEY AT THELS UNEET)
=1 BEEVEX 1 7THIC (BEET)
=2 YWhEBY #xtEld %
=3 YahAR v IZAEmAR Ty —AEEATD
[IFLAG()=3 DM B &R & — L 7p O TYO~IYNIE A T

(ED) ITOPT=2 & X 0jL, EHF— 4% 2=y P2 AT S,
Toimd, 2z FACYRE LT 45 ERETOLERE D,

(FE2) THELLZF—FRT ) —T74—~ NTERT D,
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YéhoO NZR(1)
() IXOPT2IZ L o THRE S L5,
B |NO 15 H BEAL
A 1 |BRREET AR **)
2 |FPH AjgHER (%)

B |3 BB (MPa)
|4 | T AERE (cc)

. 5 |XlLw MEW (%)
o |0 |BEEEU (%)
igk 7 ?ﬁ%%%jﬁﬂ%’ﬁk (@ m)
e 8 [#h7 W%@ﬁﬁjj} (w/cmz)

= |9 | FEHlodinei=E ( Jem)

' 10 |FKlodineiBE ( /om®)
§ 67 | BB TRINEREL ( 1 m)
%

:/.,"'_‘

|

7
Y&EhDOWZE(QR)
(**) : IXOPT2IZ L s CHRESNS,

# |INO 8 B A7

B |11 |#RHA {(Wicm)
12 |REEE (**)

B |13 |&Xy v 7iE (BEE) (1 m)
B 14 |[PCMI1EHA (MPa)

. 15 | F P 2 HHeR (%)
|16 |y b BB (MPa)
B (17 | XLy R (%)
|18 |#EEEMRU (%)

L 9 | Xy v FarFds¥ R (W/em’C)
g |20 |REREEE ('C)
|21 |EENERE (C)
Mo |22 |#EEAERE (‘C)
7|23 |y MRGIRE (O
oo |24 | vy FAEIERE (C)
o (25 | HEEARELL (1 m)
w126 |X e+ K r#R% (%)
T |68 | XLy MEE (T-D)
%

-

|
i
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Y#H O NZR(3)

(Y D IXOPT2IZ L o THRIESND,

B INO 18 =) 7
C 27 |Sby MEHHSSD (MPa)
B: |28 [~Sv oy FITHISA (MPa}
Mo[29 [Ny MEFFIS (MPa)
. 30 XL REFRET (MPa)
B |31 |~y RERS RS {MPa)
fE 132 |y PEFREEOT A (0.01%)
B33 [Ny FEAHIEED A (0.01%)
& |34 | tL oy FEREMERE DT A (0.01%)
o (35 [Ny MBEYZ U—TUTR (0.01%)
FHoo|36 |2y MEFMZ U —TOFTH (0.01%)
|37 [ v RNEAF®m S YT R (0.01%)
|38 [Ny TR YT Ot A (0.01%)
= (39 [y MEYEEUT A (0.01%)
B[40 [y REFROT A (0.01%)
4l [Ny FEFEOT A (0.01%)
7|42 | vy FEEROT A (0.01%)
|43 [Ny MRAFRBEEROT A (0.01%)
mo |44 |ty R EEMER OV A (0.01%)
|45 |y PRI YA OTRALL) | (0.01%)
E 46 2Ly PERRE (C)
i |47 | Sb oy RFPA RABUHER (%)
® |48 BB NN (MPa)
T |49 | SREE IS (MPa)
D |50 |[#BEES WIS (MPa)
F 51 (HEEEE IR (MPa}
| 52 |HETEAE AT G (MPa)
& |33 |#EREES WO A (0.01%)
54 |WEEREAFMEMEOT 2 (0.01%)

55 |HEEE R REE N A (0.01%)

56 [REEMEY Y V7T H (0.01%)

37 (HEEERERAFES V—TOA R (0.01%)

38 (HEER IR V=TT (0.01%)

59 \EEEE A m Y )T (0.01%)

60 |HHBEMGBMEOT (0.01%)

6l |HBERFNOT (0.01%)

62 |#EEE R AT A (0.01%)

63 |SEEE U A {0.01%)

64 |HEBERT MEEEREOT 2 (0.01%)

65 |#EBE RN BV ER O 2 (0.01%)

66 |HEBE A2 T = ) T I (0.01%)
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JAERI-Data/Code 97-010

) HITL—FUURb

FEMAXI-IV 22— RAEIZ ST D 7 —F L DHsiE% 577,

Zﬁi’o iAl HEOIEEE, LFO@Y TE D,
FuFGhay ha—p—Fr . TayF——Fr RURHBL T UF

TREATEF NN B E W 7 F L8
B FEATER A TRWA Y T —F B

BEEAEICh 3 AT CHWA Y T —F &
#F Al FEMAXI-IV ¥ 7A—FJAB

W+ -F A

A =

2

i

£k

FaFr

AAZERO

2 HEEOERrE Y b

ADBU

RERIHE S DIRER IR D OFE

ADRESS

+ hU 7 A LEDT FLAFE

ADTM

WREEE W0 DR D O E

ADVANC

FP fHEF A OERAE, RESOER

AXIVAL

ON-LINE 7o » #—O#tO= v b

BEL

ALy MESRINAATAERDER

BBLDEN

SRy MERRIR AT IVEEOFE

BDMAT

[BITD)< kU 2 A DR

BLOCEDAT
A

TRy F—2UAR

BMAT

[B]~ kU 7 2D ERE

BOUNDF

~y b FEHAAESHSNOHE

BURNUP

REE DR

CAGROW

&%ﬁﬁﬁﬁ%%&ﬁu¢ﬁwﬁﬁ

CANDM

FP M e VETE L —F

CATHEX

BB EET AR

CCREEP

BEE S U —TOTR

CDTHEX

AR B

CELMOD

FHE L T E

CFRFZ

WREMAOTHE

CHCAP

WRETHELR

CHSOFT

W%ﬁﬁﬁ@ﬁ®mﬁﬁ”$@ﬁ%

CLBDF

~ Ly b B

CLEAR

EHEROF ok v b
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FAL ()

67 -t " % AL
&tk | R
CMAT ALy b, BEBDESY L SR KTV CHOFE C
CMATI [NLwv b [C] = U7 ZADIERK O
CMAT2 |#E® [C] = MU 7 ZADMER O
CNSTR  |Efif5DEy b C
COLECT |Z&fRitt= b 7 AL MMENZ MVOFE O
COORDI |RAtE7F/VOFBEREIC L SERELD L » b O
CPOIR WEERT /K o ClO|0
CPUGH |PUGH ORBzD v ho—ibb—F ¥ @
CRACK |RVUwvy 77y 7REE Y b O
CREEP1 #BEZ U -7O[C)7 M 7 A{A £ 37 PIER O
CREEP2 |#EE 7 ) —7TOTHED{A e JDIEK O
CRPEP? |#BE /) —OTHHEE 1/ ¢ < DIEA(MATPRO-9) O
CRPEP3 [#BE 7 —TUTAEE 1/ e “DIFRHLE) O
CRPEQ2 |yt 7 1) — 7D Eic(= ), :g aaf DYER(MATPRO-9) <
CRPEQY |y 1 —7 0 L (= 1), %L 8 opmanien .
E JdG  dE
CRPHDZ s 7 —7"@%(= g),a—g—,aTgL_@‘f’FﬁjZ(MATPRO-Q) C
CRPRDS |45y ) —FD L=%), Zf; 8 o fmonsi) ©
CRPM11 |l vy P71 —-7"0)[(:0]7 M7 Z1A e pR7 PILPEIR O
CRPM12 |XLy + 7)) —=FOFAHHER(L & DK ' C
CTHCON | EERLER O
CTISOFT |#EERRMBROBEMSROTE Ol1C
CUBIC 3RFRROFRELFEOR M T INVEDOFED O
CYIE | Ubud BRIES (02%7) oo
CYIE2 | UNHmAMRIES (ef TOMRBEORES) oo
CYLD TV H A BARIES (0.2%077) G
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XLy MEERO FPBULBOIE

#AL  (BZ)

477 -7 | % |1 F

| 2tk | B
DELTAN |REFHT TOAMBEREIL LB A v V2 VIV ERT -5 O
DENSF |l vy MpELEHETIV O O
DEVSIG |{RZEIED O
DFCLAD |#EEHENRS bILOFK O
DFPLT ALy MTENZ PVOFK O
DEX WG MR d DR X T OREITHA OO0
DIFC R Uy MESBRNTO FP DULEFRE C
DIFCON | Xe-He # B #LBFREN O
DOT WS 7 ) — 7D Pugh D BUERIZHEA C | O
DPMAT {[D°]< MY 7 ADFERR O
DPST A, DFHE O
ELMLP1 |EHBE~ Y7 & MERY PVOERD » bo—b O
ELMLP2 |EHEOESA. OFHOFE2 ho—Jb O
EQIEPS |tHE DT ADEE O
EQISIG  |#MEHDFE O
EQSCAL |&? iCH5H A BRIFIDOK S S DPCKEHE SRNe
ESMAT | ZEFHHIM< U 7 DR O
FCREEP |l v F7 U —=70F HDFFMATPRO-09) O
FDIST by ]‘T%jfl"'ﬁ]75'77X7J‘“7'°l/'y"/a.‘/®§1‘ﬁ C
FDISTE  |XL v MEFAT T 9 7 AT Ly v a v OFE O
FELMOD |l vy P ¥ 7% Cl1O |0
FEMAX4 | 70735 A&H0ay ba—
FEMRD1 |BeHEEBEBLERIFNFREOESIV—F O
FFG BREIZ LA FPimE i LRORRE O
FGPRO  |FP #H REMBDFE O
FGRELN O
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£AlL ()

57 -1/ A % | B F
Ltk | BFT

FHSOFT |~ v MRREE o JEHBGHO R O

FISGAS  |FP %/ R KB A RIEHEBRMICRET 57— 7 O

FISRAT |MORELOHE O

FLMCON |#EEREPIRERE Jeas-Lotles D) O

FLOAD |BHHEXY FLOFHE O

FLXDEP |Ly "MEFRTZ T v/ ATF v a Y ORE O

FORCE |&##Ai~s MVOHE C

FPOIR Ly bAETY L O | C

FPRES2 | &IHADOERIROHE O

FTSOFT  |RL v MERE$ o JHERSHADGE O

FX BWESOMRITHOKE SOREITER Clo

FYIE ALy FRRIST (0.2%0W ) O|C

GAPCON [F+ v 7207745 ADEE O

GAPELN |V v b/ #EE. ALy b/ XUy PEMHE O

GAPMOD -*F vy TaALT 5 ADWREE O

GAPS F v v TROFE O

GAULPl |BEHFVZALETOEM< b7 A HENZ FVEK O

GAULP2 |BHRH Y AMTOIT » O HFE O

GDTHCN |7 NV =7 O#fnER O

GPSSET BERFMEDTE O

GRAIN [Nl v MPHERDEE O

GRAPH1 |ON-LINE 7’00y ¥ —HI v bo—b—F 1 (BEHHE) G

GRAPHZ |ON-LINE 7w #—HaY bp—)wl/—%‘/ (Fp 28)) C

GRAPH3 |ON-LINE 7w v #—far bo—)ulb—=F (Ut 0FAH O

GRID 71w FEOFE (ON-LINE T0 v ¥ —> O
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A1 )

F7h-F/% A g

GTHCON |7 A DBfREFH

HEAD2 |#¥HE2RERAOY 1 b

HEADER |RFTHEHRRD Y 1 ML O

HEATG  |ZrO, BVnBRE

HOTVOL |7 L+ LffitEomiiv—F

HTX HWEE ZMAEERE (Jens-Lottes)

ICLEAR |BHFHHEOEoEy b

INIGAS  |Hot stand-by TOF L+ L], HHEHE C

INIMAT |[C]= MU 7 ADFHRE O
|INISTR | WO A ORE

INPGER |AN YV =RV —F C

INPHIS HOIBED ATV —F > C

INPIMG | AFIA A — VDA O

INPR RETIOEFEA v ¥ 28D O

INPUT1I |BEEOIDO AN —-F

INPZ RERETIVDBAE A » ¥ 2 8]0

INTG FPEHTHOFH< M) 7 X [A] . [E] OFE O

INTGH  |FP HHEIBEOFHE = b 7 X [H] OFRE O

INTGX |l v MESBINTORE Fp OFEET O

INTPLT |2 K#fEILV—F

INV3 3X3 AT b U 7 ZADHFTF

INVERS |4 X4 354Fr~= b U 7 ZADHEFTH

JACK2 QIREROYIET

LENGT |¥+ 574 —EO#HHE (ON-LINE 70y 7—) C

LINER Ty 7 DDINY — O

LINSET |RHEFLONEOESEHIOERE
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FA X
$7°b-F7% €| e FE| OB A F
&% BT
LOCALI | A7 Z S EROMH - WHH L C
LSYM L FIVOFIR (ON-LINE 70y 7 —) | O
MAIN F—=F O
MATDAT |{zEGHED - OMHME v b O
MDEPS0 | 2 ETFINOFMOTHOFHE O
MDSIG  |@FEFINOEIFE O
MODIFY |RFETFILOEMEREAEORE O
MODSET |RFEFADOEE<T b 7 ZFHRE O
MOVE Sk U7 ZADRE (BRAERETIV) O
MTDF LEFENRY FVOER (BT TI) O
NCOUPL |#fto##it » b (RRE7 ) O
ONPLOT |ON-LINE 7U v ¥ =D bo—)lb—F v O
OPTSO2 |FFEtFE= b U 7 RODFFE 0|0
OPTSOL |xi#x= bV 7 XD#Ek O
OURELM |EHA w7 24l o)1 - 09'H) Ot O
OUREM |EHE4w AARFHR UL - 0FH) oM —F > O
OUTND |82 D Amsiv—F v O
OUTND |Him & D] O
OUTP SEREFNOMT (EEREHKE) O
OUTP1 RETIVOM ST (R O
OUTPTO |[f#EDH~=1) - O
OUTPT1 |I¥ED¥<) =il C|O0
OUTPT2 |EMODY¥<VU—HA OO
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