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User's guide for FREG-3: & computer program to anslyze pellet-cladding

gap conductance in accordance with fuel-rod irradiation history

Yasuo HARAVAMA, Fumic IZUMI, Misao FUJITA,
Akihiro ISHIBASYI and Neoski OTSURO™

Division of Reactor Safety, Tekai, JAERT
(Received September 20, 1976)

Tie present report describes user's manual for progrem FREG-3, and
provides a general descripticn of the program snd instructions of input/
output.

FREG-3 estimates the temperature distributicn in a fuel rod and
the stored energy based con the distribﬁtion. The temperature distribution
is calculsted in ascordance with fusl-rod irradiation history.

Mechanical properties and models in handling specific problems,
such as densification aznd reloecztion, are optional in the program. The
options are tc be given by key word. If apprecpriate options are selected,

the program is used not only as & safety evaluation code, but also as

a hest evaluation code.
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4) CLADDING CREEP DATA card (£4EBEAN)

# o O NAMELIST DATAG®OPTION signal, key word ICREPIC L o T
F(ICREP<C 0 ) EENBEXDA, ANINDe AHT -2t BT TR BEAE
HITET, F100, E10.0 D Fornat R THFAZTN, 20 ETIHFSsNHo FL 1D
3 6EHBBODT bo CDF —42 41— FHEEE, key word ICREP &—F L dhids 50
ko
5) FPUEL THERMAL CONDUCTIVITY DATA card (BS5#HAN)

WIEOHISTORY DATATAAZLELI NS CTA TN S ADERE
@ INPUT2 - SONAMELISTERT, 3002 THFENdo FLAMDIAHBEOL
Lo
6) CLADDING PROPERTIES DATA card (B6HALN)

FEIHOHISTORY DATATARNZME LI THATI NS ADEKIE,

& INPUT3 - $SONAMELIST T, 308 FTiFaNndoe FLIL, 34TERMDT Lo
7} FLUX DEPRESSION DATA card (BT7EHAD)

ZDF -2k, BERL v PR FAMRY FESATHL BIFHODHISTORY
DATATARENELINLE2ICHEAZTNS AL, B INPUT4 - 8 ONAMELIST
ERT, 200 FTHEINL F L, 34HBROL Lo
8) AXIAL POWER DISTRIBUTION DATA card (HB8H AT

REOHEEE A EEE5Z A7 —47T, B2RBANONPOW+1 @DT -2 BMETH
Zo BHBRECHE >TIONMALETLCEEHAETHL, TOLDY, REPDR T » 7
S FAT AT S DATAG, $ INPUTS - SDONAMELISTERTALZ
150 LWL, 34HBHDO Lo

32 FAHT-¥
FREG-3DERANEHT, B2BOAHIKL >TEZLNAe COANIE, NAMELIST
BERTHbo
L, HEHCEr —2DOHBELAETGTIES, B207 ~206d, CTOANETOLEED
FLF R OHsEEZAT I L, COBE, B207 -RLUBOT -2 ORI,
EBl & LTCROICEZ AR key word KUNITTHRESI 150
F2HOAHEEHED FORTRAN SYMBOL NAME & £DE#HA Table—-3 10T o

3.3 HEBRET-YOCALS
331 HAEBE

FREG-3{3, M ( 373 B@E ) KB LI@BHBROD/? / — 22 A0 LIETQIIRTS
5fe CORHEEIET AT — 53, BIBELTANSNDo T OFICHOTHE AR
F— R DANEERIAT L, COF -2, BRSO AT v 7 ETHEAZLZLEDFE NS0
HEOLRAF v ICETEIBRIIIND A - FIZHBL SN 50

L DA - FEOF 78K, BFRAEZ FPig-3IRTe COHDHMITE L, HFICRT

=11 -
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Table—3 Fortran symbol
input group

name and definition for 2nd

% | FORTRAN Bt I ) SAMPLE
=3 NAME em— kg | Ft—4b%k . 7 DATA
b FRPUOZ HEW Pu0,(PUG +UGC )
2 | FR35 " U PP+ ) 0.0254
3 | FR40 g8 Pul'/(Total Pu)
4 | FR4: ik, Pu®*' (Total Pu)
5 | FRDEN Sy VEEBREE 0.935
6 FRSIN BEEELIIBEORE BREE
7 | DFS(g CM INCH | =v» FHE 0.365
8 | DCI CM INCH | #BEEHE 0.3735
9 DCO CM INCH WEEAZ 0.422
10 | LFUEL cm INCH | BuEES 1320
11| DSINZ CM INCH | #BEL LT 2HaORER
12| DVOIDZ cM INCH | -\ s b 0@ PLILTE
13{ LVOIDZ CM INCH Ly b OWMBRGILE S (BEESE )
14| VPLENZ c™m INCH | v otk 05
[ amios | AmOsT ATOS T oms s 2
16 T™ °C °C Sy PELR 2790
17| ROUF (g CM INCH | vyt ZEAS (EFEHE ) 000004
18| ROUC (g cM INCH | #@mnsmas ( BivEn) 000002
19] SIGHF (g BHM — BT R CERY
St o >0 SIGHFOREREEREET 5,
=0 AEHEFrUoLs LTREERE
HET A,
A % k& LT DITTUS-BEOLTER
ORATHET 5,
=-2 A4 KELTIENS-LOTTES @
ATHELT S,
=-3 HMEEZEELT-I , -20RFEH
hay
20| DE CM INCH % i0HE R DM M EE
( SIGHF =-1, -3 D@L xDH )
M PT
21| vV SEe e R EEEE ( ” )
22| DTEMP °C °C BT B REH O ARRES 100
( Touruer - Tower /
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S0 EEEAAAR
<0 E—7AEAT

% | PORTRAN BL fir ) . SAMPLE
= NAME em- kgH | Ft-£b &R = ﬁ DATA
23§ SINTEM GC F vy FEERE ( MDEN=1 o©&3DaAM)
24| DDISH CM INCH |~y b -F o vaOAERE
25 | HDISH CM INCH " Box
26 | FRACHE FBEA N2 OWE ~) 7 6 TPHAFTR
27 | FRACAR " TaTy, p
28 | FRACH # Ko ES “
29 | FRACN # 2 RS ”
30t FRACKR ” 2T S “
31} FRACXE " Fu/s v/ ”
cc cco BEIRBESOT VAT XDR
2] 8 gr{FUEL) gr(-F—L-I—E—U (H, Ny ©& )
331 XX Wa§7 2O Hy o ( He + N )
34| NOH W& 0 2AROKECBBEEET L v T
(g} B7 o 5 4 GAPCON—THERMAL—1)
HTHEICNOH=1&94%, $70bbARE:
BRELMD, XGEREELDOAETLE
V, REF 2O St onEL T 5,
LD, COADFERI/EKE LT
Z.
35
36
37
38
39
40} IFLUX =8 BT A
>0 v FRE '
141 | KoOL 1LLEOBMEAEE T4 &AM ORE S 1E
IEANEREL TS, RV - ETHERY,
HEERESEET AL,
42 ] NPOW FEATEOBEE v 2 v M
(A2 0%5% ) Ho
43 | 1PEAK Bz ohfgBhEE (ER data B8l ) ¥
B = B D EEET S I L, .
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3

FORTRAN
N AME

A

em - kgHk

Ft-£v%

i 25

SAMPLE
DATA

1CDF

HNAENORI L 25EE ORMELERLERT S

v Fn

<0 BETOEEERESERINL.

=0 ERENLG,

GE) ICREP>0MEE, Cc OBUER GER
LT, DATAGBES TV B GIE=04L

L iudri iy,

45

ICREP

mEE ) —TERASHET A OPTION

>0 BEHRS I -TERCLD ¥R (R¥ED
#fr { CM OR./INCH) ) ©%% ICREP
WAFT B, (BEXk20)

=0 ZV—=7L7n,

=-2 ATR#ZFEADK

=-3 Pressure tube &R

wme-d4 FosFaFIGROERDOR

=-5 FATREFFHERDE T

46

IYIELD

BEEWADHREEE TS Ty
=0 7'u47iGAPCON-THERMAL- LiCH

BINLEERAN D,

47

NEXP

Sy P OBRBEGROHERLEBET SV
F g
=0 BERETERLEL,
=1 ROTH & HALEMANOAZ B Z.
{ GAPCON)
=2 CONWAY FINCEL & BAIN@OA%
M 4. { GAPCON-THERMAL-1)

48

ALy b OBRBRICLAEMBEFETS
MODEL#5E¥ %6 ¥ 7+ V.
=1 HALF CRACK MODEL
{ GAPCON-THERMAL-1 MODEL)
== PLASTIC MODEL ( ER-7 ¥ =)
=3 zfiE7F (BRITTLE MODEL +
PLASTIC MODEL}

49

ISWELL

<L 5} @ SWELLINGRE %55 ¢ 4 MODEL
BIEET Do
=0 SWELLINGZZRLI,
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% | FORTRAN B fi N SAMPLE
= NAME em+ kgFH) Ft-£bF% % g DATA
=1 GEITHOFF, et.al.MODEL
(GAPCON ORIGINAL) 2B 2,
=2 REVISED GAP CLOSURE MODEL
({ GAPCON- THE RMAL- 1 I Bin &
7mMODEL) 2B a3,
50| MREST Nl b OFEEBIC L AHEEFT LY v
piv
=0 HB#HBLEETEHE,
=0 FM# b aERL, TEALEHELT
WOTime-Step QEMEE T5,
51 | MDEN Ly FODENSIFICATION i€ £ S 2EM04
HEBS A7)0
=10 DENSIFICAT!ON{ZFTIL 00,
=1% HALDEN DENSIFICATION
MODEL % @B\ 5,
= 2" GAPCON -THERMAL- 2 & MODEL
AR5,
52 | MRELOC ~ Ly + @O RELOCATION Tk D2 i 4 318
ThHETF
=0 RELOCATION{ZFF# otitn,
=1 GAPCON- THERMAL-2Z{#ER =71
A,
53| LCREP Ny POY Y TEREHET L0 T,
=0 7} -=TERELLL,
{Bl7 v 7 5nTit, Sy bd I —
TREELTGDL, R, BnoTE)
54 ¢ 11PROF BEEESHRE PRINT §2 <« 2 30,
=0 Ty L,
=1 HSHBEIFET )75,
=2 HMEESTHEIAL-TYraicks
RESHORETY v 54,
55 | MCONV GAP-CONDUCTANCE ol FigE LA EDH

e = R RE SN

=0 Fu#%s GAPCON-THERMAL-1 &
BLTHE b, WHEH £, KO&R
FHEBENRE LAEOOE L -1
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% | FORTRAN B fr SAMPLE
=3 NAME em- kg% | Ft-£b% % % DATA
DFHE OBRECHRBLENT S,
=1 NEWTON- RAPHSON#HICL » T
#+3,
56 | MREV1 GAP- CONDUCTANCE @F B ICD T O
=
>0 7 o# % GAPCON- THERMAL-1 &
Bl La

=1 ROSS & STOUTEORIK BT, ¥
v v TEBXENRT LT 50, T OF
v 2P BAES 0T AL OBECR S
4 MODEL { #7888 OF « » 715 )
AV

=-1 RESAR-41 OXAFERH T4,

57 | 10UT1 ForiaicHEERICAT Y e Y D—BER
ELYr - TR EE T T,
=0 FUVEF-TI LI,
=1 FY»r Ty Th,

58 | NOCLEI FISSION PRODUCT (# 2 } @RADIO
~ACTIVITYZHHE L7 )Y - T bTE
Ny,
=0 FELL,
=1 ZHT3I,

50| ISPA EERECRESET, BSEL0ALAST
A—8 { AENZEOTE LEAKEEDAEH,
EMITLBICGENE ) ORETRT,

BAl casell D% 3,

60 | NAMSP 1SPAIC & o THEXNIEL IERLOADE
HyAateRd b, ERLR o -FLEOES
ks THAGTIUEIL SN,

ISPA=0 @& S OAHTES L5,

611 NHIST EEREORIEHAEET .
=0 B0 ( DAY)
=1 WAEE ( MVD . MTM )

62| KUNIT ARF -2 DEAREERT T 4.

=0 FT-LE-BTUZX& UABAR
=1 CM-KG-KCAL 4
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Z| FORTRAN" o fir ) SANPLE
H 1
NAME em- kg% | Ft-£b% | ‘ DATA

LI TRIINE-BEERGEBETHEONLAS

i

2T h, BI3fELT 5, BEDOEATD
data OHM &« OHETBRME Akl .

® @ s D ® © 2 @ Aot
BB B | B H M S B M O — LT F
e\ e m| AokE|E ) ST PRI L cen
1 KW, ft °F psi
W, cm °c kg cmt

notes 1. BHfo FBEIKUNIT=00O&3OHN, TERIEZKUNIT=10L %D
[=: ¥4
2 FORMAT(7E100, 512)

Fig. =3 Constitution of irradiation history data card

BRESC, @~@%FHEAT L0

UTF, Afii— FOW, @~®DIRCE >THHT 5. &, ©, DO T~ 2 O AH%c
DNCIRAIR 3 s B HRT S

BHBERET -2 AHTOBESRICIHE, 2761 ~101~-L0%5vF Lo — FEBamLidd
LS THHBEREETFT - 2ALNDKRT v 7 F0ilisboe

332 HHEBHET -4
© TR HHE R

MHABROR LERENIELT, BUIRIRBETH L. ANNRRE L 27 v T2 BHEL

LEBEBTEZL 5. BETHEETLLBBETHET 003, B2HAHOL 7 v 3 V&R

D key word NHISTH L oTRE SN S FTHE, NHIST =075 HiFE ( B/ day),
MHSTzlm%ﬁ%ﬁﬁ(ﬁ&mwmﬂwM)fﬁéo
Fig-3D@~®D7F — 412, CORMIBTHCHE LI ENADINRE SRS e

A TERE L TRALSS, 100 B4 2 AKMEEB (AT ) ERELTEZS
nb&k, 7077 K dHBNCEZOEMNERAEE LTBERAERNT 2. 2098 T,
L+AT(H)/100(H) OBY¥EEL, b LU AT/100 58 ELLE, ToBCE s n
2 Ao T, FENTIHEOALES, @~OD/7 4 -2, QL >THBRELALBET
Aa

PSR M B L L GBI B S, RO L) BaETA DN,
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@& BHITE

%zﬁkﬂfkﬁéntImmxm;ofﬁﬁénLWHﬁ$ﬂmﬂ boHNTE~-7HH
£EZ 50 $1ibb, IPEAK> 0 5EFHM S, IPEAKS ORI E -7 Hi7%&540
S e Chit, bLEBMATE A2 FHTIPEAK> 0, -7 HATEX el
IPEAK< 0T 3L HITETH B0

WHE (AP )55 100w/ cm HBATEASNIBAICE, B +AP (w/ o)
/100(w/cm) TEAZLNABRYEBECEFIE SN, BONICERET —F AfERT 5o FTH
i1, (D, DICL >THERSNFERICHE > TTNHOSe AN LERICODOTRXTHEZIN
5(Fm“4§ﬁ)oKﬂ?—ﬂd%kS02%w7§?%$3ﬂ5ﬁ.ﬁ%§nt%é,%
410027 v72THFEIND

NE) XE

2]

m

(

O e A A ......... ok B B

Fig —4 B2 BREOERH

L, BEBLUCBHASEOMMBAS L, BALKIANBELINLIBE, LBEES
NABEMOASNFKE-THEEN, BEF - F2ERI N B0 -
® BPHAODRE

BEMOwFNRESHRIL, COBEEZEREL LTHE SN, ?mbé b A AR A
ﬁmi.%2%@AﬂDTMH(éﬂﬁmmﬁﬁékmﬂ§®§)&;Gﬁimmﬁm&ﬂﬁ
HICLDEFEI NS ANBEOBMIRTFE2CTHE C ORI, B2HEATD key
word KUNITK EoTFL0C~53 0 MICoroTFRERSEINS :
@ BAMEN

FREG-3 CREAAMEHOMBTRSHEELIL . B, T0BEXT vy 7TRTR ~EL
420 ANEOBAIT psi 2t kg e’ THBa COBMNIIE 2BHATD key word
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KUNITILL »Tpsi kg /e ~B bW it kg enf b Spsi iWEHEIN Ao
B~ M7 -2

O~QLACERE 27 - s 2 BUBNLER L VBERCERT 50 B2/ -2, B
rUFrOERAAFEG L0 (ABRRERT -2 2R3N
@ Afarrog-—-nwT -4 :

BREF— 2K sEO2Y b0 - IHARENT S, COaryo—F(d, KEE2T »
FIHILEETACELBTETH L. Y RLERIPD(IL, JYTHA (L avba—-F D
e, J IHEZT » N ) o

Y AESH Y T bavyio~%, IPD(1,J)

rPavio-53, B1BBDI3V o ~3 T, COBEAEZLAZETLORODED HR
EAHOBAIET e

0 HEE section DEBFHBESHET ) ¥ P AN

1 & section DERFRABESHATFHICTY) VTV rE 50

2t FELI@FUY FTO RO, AT v L AEESHRRENLAT S0

<0 17y 7TOHELEREL 2N -JIEBKLTTY VT2
2} MEgsEZR sy bu—F, IPD(2, 1)

cda ko —33, F2HEBOI V0 —-5T, cOERFEZELEIEICEL D, BEBEIC

%ocﬁﬁ%ﬁ§$®%mﬁéwmzéC&mﬂ%fﬁécC@:/hu—5®@m;91m
DEIRTEMFETTE S .
=0 | FizFyrEBURTABHEREA VL FQAHATFEDORIRF 27T, 0
e LTERE L.
=N | BECHTAIRCERORLZAANLGTAELE SN AHBN—-HDOT -4 7T,
S AT L HEILL o TARRINLBE RIS N3 0TH 5o
=N TorI?orlf@ATnicErEASEH S n%a%ﬁkéﬁﬁdmimw NTHso
——2 ! WARD Design equation
—=—3 . Godfrey equation
—=-=4 ! Lyons equation
3) BmESHL, SENmEEC 2 bo -3, IPD(3, J)
coonvbu -5 E3%E OEBRET, COBICE>T, HBEEICET A NS

EiER SN Do

=0 . BMZRFo7THAINLEALBE(RIMHNSNLL 20w, FHEOEL R
F o7 T OEBET L LETF EIN L.
=N ! B Kﬁ?égﬁiﬂ—ﬁmﬁékﬁﬁéoKﬁdN*ﬂ@?wﬁf,34%%

ﬂ:\éj‘j@mi9’C7\7‘72—\”ﬂmf’3‘n£ifabfib\a
N<3I0THD

=—-N: JofsLiC ﬁLi*’Lc_b\cﬁﬂﬁmm

=2 (HBEEZ L0428 LT, HABOREH O S0
CEE L oL 04 -4 LT, HAADRERWLD

~ 19 —

B sttt oot oo 171 ot e o onam g e



i
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=—9 [ WEEAEZXTVLRAHME LT, HAALDEEZH S0
T HEEOEEOEAADMEIL, Table—4, 5, 6 ILRTBED THbo 15, Jrhod —4
DF — 411 GAPCON-THERMAL -2 525 FA L bDT, KRRFHU I I TH L. FHICS
NWLTREEDOHKRELHA Do
4) BE<RL v PR¥EBEHFORATHEFR2A O bo—-F, IPD(4, )
D3y bu—F73FABEOHBET, COEICL >THBE ALY » PNEEFTREDHF
W HOBRE 3Lde

=0 L FiRF e rERALEEAAVS, £00d, B TFERD depressionZEEET
7‘:’ g f‘&/%h;_z)o
=N | EEH#tHFHEOEMBEOREZEANT S0 AARINHOFT-2THS. COA

T3 AMITR NZHELCL>2TAATEINRIE SR NK20ThHbo
=—1: Fus3LMAzhENERENS. EHiT, BI72 7 5 L DEPRESIC L
>THEENZ.
5) #hiFRmEASHEOay bu—35, IPD(5, d)
coavio-33, BE5EBOHEHT, cOBEICL>TREEO# FEHDOE N4 bk

EINbo
=0 ! FizTer lERULAMBHLSNELe TDIH, B1RAT v 7 XBLTO 2HEE
TAHTEBF I
=1 ! HLOHEISHBATINDe COAHIIAHICRNEAHEILL>TANR

ARG LN FEOEL Y —2B1L 27 FEAT1LEL, AHH - FHAE
e eI AT AR AT

3.4 BEBECHE TEEL>ZHMEME, EFL

BfiOAAD PO —FiICLoTHhBELEINIEE, BEBERFT » 7N L, AT TN 50
IHABDOT—2ELT, 1) BE2L v VREEER, 2) BETORN - BROYDEE,

3) REL <L v PANBEEBRPET A, 4) WAL I2WKD S

cheonF—23, avito—nF—F (L3HWTERarytto -7 ) LLo>THEIN
RECA, Ml i, BRAHLETREBSEOED TR e 2L, FEDEL
27 v 7T CRRZEFMIBATHIFERGEE LT, £FTAHLLETNEES 0o

1) BMEHREZER

FoFKHDa b o—FHNDEE (IPD(2,])=N) £HHBITIE L. AT,
NAMELISTH®CT# %40 NAMELIST&(2 INPUT2 T, ADIKHKERZFORTRANES %
Table— TR T o CCTCANTIBE RZEBIRCRTHUTAAZINRITNU LN
BIBGTAAIN-BATR key word KUNITICE ZEBITHL DN 3/ bO =
SAERETA(T o7 7 AAHORZERLER ) BAEKRE, HEOE1L 27 » 7T,
LT -2 &M% TEZRFRIEEL ST e

2) WEEZOAN - BRYEE

LOF -2, HmETCET AN - BENDEETHEBELRCRAAEINEE IES
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Table—4 2 0%¥MHEMI 31627 L A@EOYEE
BOOE| BEEE | BRE: ¥R BTy v R | #BERES | Meyer®&

(C) tw/em/C) | U/ em?) | (kg/em® ) (e em” C ) ( kg em® )

25 0.145 6350 1972000 6267 16.45E-6 19200
50 0.148 6150 1968000 0268 1660KE-6 18400

73 0152 6000 1960G00 0.270 16.75E-8 17800
100 01a3a 3850 1945000 0272 1687TE-6 17500
125 0159 5730 1825000 0274 1700KE~6 17200

150 0162 5650 igio0008 0276 1712E-6 17000
175 Ni6Ge 3590 1850000 0278 17.23E-6 1680
200 0.169 5540 1872C00 0.280 173286 16600
225 0173 5500 1850000 0282 17.42E-46 16480
250 01786 5450 1835000 1283 17.48E-86 16350
275 0180 54490 1815000 (L285 17.55E-6 162290
300 3183 33540 1785000 0.287 17.65K~6 16100
325 0187 53206 1785000 0.288 17.73E~¢ 16000
350 1.1 90 5300 1755000 0.290 17.84E-6 15900

373 0194 2280 1735000 0.292 1794E-46 158510
400 187 5260 1715000 0294 1803K-6 158214
425 0201 5230 1595000 0.297 1814E- 4 15760
450 0.204 52146 1680000 0.299 1822E-46 15680

475 (3.208 5200 16530000 0.3061 18.32E-6 15550

5G0 021z 5120 1625000 0302 1840FE -6 15390

525 (.215 50290 !1600000 (0.304 1850E-6 151890
550 0.218 4900 ! 15750020 0.306 18536E-6 14850
575 0,221 4750 15540400 0308 1865E-6 14400
600 0225 46040 1525000 0.309 1871E-6 13750
625 0.229 4250 14900C00 0311 18R5E-6 12850
650 0232 3900 1454900 0.313 1889E-6 11650
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Table—5 vannvd —20HHEHE
E| azdE | BMRES ¥ VIR ETyvh | BRERFAE | MeyeriEz
() (w/em/C) | (kg em®) | (kg / en) {em/emC) | (kg em®)
25 0126 3150 972000 0370 583E-6 9470
100 0.134 2450 914000 0.400 625E-6 7360
200 0.145 1670 850000 0.446 666 E-6 5030
3c0 0.156 1110 780000 0.492 697E-6 3340
400 0170 850 710000 0492 7.1 8E-6 2560
500 0.184 700 640000 0.492 7.34E-6 2110
Table —6 YAHoA —4 OUHE
B | siZER | BRED ¥ v 7K BT vk | RBERRY Meye ri@ &
(C) | w/em’T) | e/ em®) | { keem®) (em/em/C) | (kg/cnf )
25 0129 3150 472000 0370 583E-6 9470
100 0.136 2450 914000 0,400 6.20E-6 7360
200 0.143 2450 914000 0400 6.25E-6 7360
300 0152 2450 914000 0400 6.25E-6 7360
400 0164 2450 914000 0400 625E~6 7360
500 0180 2450 914000 0.400 6.25E~-6 7360
Table —7 MEL~<L » PREERAHICDONT
{ NAMELIST#4, INPUT2)
FORTRANZEH & B
R 1= CF1 T
# W% CF2 W/ em-TC
BEHE
CF3 WA em~T
{ Ers@ILE)
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Davy o —FHENDEX(IPD(3,J)=N) DAHELIN Do AINAMELISTHET,
NAMELIST %3, INPUT 3 Thbo ANICHEN FORTRANE LS % Table —81C
Rde CHODANBRBECREINZLODCB2H CANINCHAERD key word KUNIT

DB > BARTAAINRETT 67800

3) MEl~L v PAKRDHEFRDH

TOF -2, BESLry PABBYFESHICET S 60T, BEEARSKCEAATIN
HEABHOD2 0 ~FANDEX (IPD(4,]) =N)DAKBELINS ANIT,
NAMELISTHR 7T, NAMELISTZ INPUT4 Thbo ANCHENFORTRANEHE
4 Table —9 ICRTo ANED > L, BEDHEA L, HUEM key word KUNIT DEK
L EATAAIA RTINS0,

4) whHmEH A

ZOF— 21, BEECHFALHSHEEDLLLOT, BHERLILICESAZTNALES
EHPa v +to —TH0THIES (IPD(5,J)%0) DALRBICN 5, ANR
NAMELIST 5& T, NAMELIST& INPUT 5 Chdo ANF—4(1, HB2HAHD
NPOWTHZ oMM LD1 B BRETHE. BHEOER THOL H2H%Z POWERDI& L
mmtﬁmwa+1§f®mﬁﬁmékﬁTéoKﬂﬁu.ﬁ&ﬂ%g%®§®®@f%
HHBETE Lo COBPANEIT, B2BROANTEHZ SN IPEAK (87 mE A3 HiCH
LT, BREF - 4h0BBNIBESEHETHI0E -V HTHo0EEET 5 ) LORERKE
EELTCAALGBINIEN S o 58, HEMR LS axial segment DAL, T
D segment O L FOIMOEHE ( POWER(I) + POWER(I+1)},/2THZ6b.C
DEAREOANEE Pig—5iCmde W, COF—%{3, tHEOCHE1 27 v 7 THHTH

A AU @A SR AR

g
& POWER()
ar \ NPOW ( axial segment
POWER® number ) =4

IR
= : POWER®
5 2 /
- o POWER (2}

e .

= 1

O - POWER{)

E xpample of imput card

b® INPUT®=001, 0.7, 1.0, 0.7, 0.01 $

Fig.—5 Input example.of fuel rod axial power distribution

{ under NPOW—=4 and IPEAK=0 condition)
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Table —8 - WEEHN ~ BEAHDHEBECA T OWLT
. { NAMELIST#%, INPUT3)

FORTRAN B &
= M % KUNIT=0 KUNI1T=1 "

g E AAL F °C

T - AAZ2 BTU. hr-ft-F | W, em-°C

- it 5 AA3 psi kg ./ em’

¥ v oy E AAd psi kg em

#® T AAS - —

R IR R AAGB i/°F 1./°C

A4 v REE. AAT kg em? kg /em’

‘Tmnrﬁ‘mﬂ4VwFﬁﬁﬁ@@¢ﬁ¥iﬁmmkﬂwowf

FORTRAN - tr

T % % KUNiT=q KUNIT=1
B & RV in em
B o o A E RV2 - -

3.5 BMEIBHEETF-¥

FICBA BTN LSE, FREG-3ZHHBERD/ Y7/ -2 &L LT, BUEHEE, &H
HAORE, AHHEHDO3IDZAE LT de AL CASIKMATH ZIE TV o RRE
TDG ;- A BRBECREI S TEL IRV NES, CCTRNEANICL ST
MEF B ENTE Do o

351 EBHBROKELTELIELIENTEL/YT L -F

BREEEELCAN L, BREREICGE U TEALCENTEL ST A —2(3, UTO®ED T
# Ba

1) v+ LRRBE

FREG-3 @8 7L+ 2NBEL, BAHEDEEICI0CFAMALREICE >Tinso
LD EETHD 10F AL CTR~NEFHICE >THHBB OB U @B S €5 cen
T&bo

2} BEAMHBORE
B2HOAHNOHRODTEMP (A HAEANDRES ) 2B EF &L ICLLEE S0
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3) BT 2L a0 vy VEE
Bo2HANDSLFRSIN (L » PHEABLTI LT DRV v FEE)

4) =Ly M ERAX

H2BEBALDL v ML EREMEE, ROUF

5) HBEREDAER

B2BAOOBRBEEARREMR S, ROUC

6) MEM -—HEERERY

BHM - HESEORCERELEEBEE TS0, BEBRICHE >TENLEH S0

352 fH%E

LT -2 2FERALTHRELAVE S, TOERERUTOED ThHdo

1) BHBRRICEELTELLXBIVST A —FERET Lo 1215 L, BB/ £ -2 DFF
HOBHL, BABEITTHS: ChERELLS, R2HEOAND ISPAICZDEHE
ABd bo

2) RELINT A ~FDAITCHLLDEEET 0 €D HIC, B2HANDNAMSPIZ YT
A—4D3—-FEEAANT S0 NAMSPOBEILL o TRE SIS N7 A — 2% Table—10
i

Table—10 MHBEEREF -2 iCBML25E.57 4 —2

NAMSP Explanation unit
1 AEHEOREE T L CAREORES T
2 B T~ ADRES T
3 PR T 3 & DLy FEE fraction
4 SNl MARE S em
5 R AEEE S em
6 A — B R EERY W/ ent~ °C

(EEMETSH 5050k E )

3) BELKST A~ F2OBHABRIC IARCELEIBANA-FD41~T0 27 LA
T 4o
353 #HAADT
T ARECHEEREACEREEBREL T -2 B A LT L EER L.
1) 2B AHDOISPA, NAMSPIZ, ROLDICHEEZAN S

ISPA=2(/ 572 — 4087 L+ LBELACERED2MTHS)

NAMSP()=1, NAMSP®2=6 (Table—-1028BI hif, YL+ oBED2-VFF
Bi2l, BEERBE6THS )
2) BoOPMOMEBEEN - FD41~5023F 7 vF 1BELAHNMBEDCREZ%E, 51
~60 37 LICHEZERAANTS (Fig-68H)o COBG, Y74 -FE32HlTHL
561~T02a7 63777 Thio

o oAt AR BEbe 13 s e 6
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card : :
column § 4 10 11 { (41 50{51 60|61 7071
1 0.0 ) | oo | 1134 b
2 10.0 \ 50 | 1134 r
3 100.0 ) 50 | 1134 n
4 200. 100, 0.057 k
5 300. /[ 100 0.057
6 50 0. _/ } 100. 0.057
A N coolant, clad heat
history data transfer

coefficient

Temperature difference
between plenumand coolant

Fig—6 Example using history—depended parameter
on irradiation history card (3 rd input group)

354 FERLOEE

1) BREREF — 2OV THEALLLIIC, 1008550 100w cmAi X 5L 27K

M, BHEOANR, 70277 LRTEBNICNIASTEON L. TDL I RBE I,

ceThzZeN T A2 b, BEEH LTERAFOENIHG 6150

2) Z DT A —ZDEED, B2HEAAFOKUNITOEDO WL AKLLDST, Table
~10 i@ E O BUTARIR QTN

3) CCTHRN AT v s DENT A—FiF, TuFI LRATEASNTLAERBZEES

XBAZ D LA T U TLEINTIAe TbE, NAMSP=2 3,45 LoTHAGCHAIHE

i1, |oBAHhDF —4%2, DTEMP, FRSIN, ROUF, ROUCZEEM]A 5o
CoTBIc, BELY —RDFEATIEFICE, LW —RORMOCALBICELE

n%nmﬁ%ﬁﬁibﬂﬂndméﬁwo%bcnéﬁﬁbﬂw&,%7—z®%%@ﬁ.ﬁ

r—Z2OMBAEE LTEHE SN S0

4) NAMSP(I) =6 (AHM-#EEEZAACEREELE L IEL ) DEE, THITL ST

BEZzoNnaHEL, S2BAHNNOSIGHFCE &M b, ED0WH, ERELSIE. TO@EE

MEEHEREEL, 0FZHIAOKBEOESEE, SIGHFILDWTHIA Lt 7y s v LREE

DHOELTHRELDN S0

5) NAMSP(I)=1 (BHMEDNRE L LT LATHBEDREZIDLEE, ZHiICL 2

T52 6NA3HEd, 7077 N TEHOE &MAE Lide LcdioT, 58T —28EK

5Th, B2EBANTHRETL2FOSHER T

6) ISPA=0&E54ESICE, HEABMBED — Filuz, COMTHEA LBMT ~

AU F ENTELTHE( 27 4L41~70), T~NTEBEINDS

7) ISPANEZ 8 ENAMSPIZEZZEN—HKLLEWVES, BMOBERET— 2 DEHA

WA NENWHFOREER T %0
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BlA, ISPA=3, NAMSPM=15%451MZI8PA=1, NAMSP() =1, NAMSP({®
—2mLEx, TN L ISPA=1, NAMSPU=1 LBRL, HEBERAASI-TFD27 LA
41~50ic5zoN-HEOCA LLALLRIE .

3.6 WEREHV)-—TTYIUF-FDAN

FREG-3 QHEI, #EE /) -749 vBERARL L ES, ANF -4 & LTHE
EiLEOREFADLCHEEART T LT LB TE S0

39, BeHAADPO ICREPDBEE LT, RICEELEF -2 71— FORE EER) ZA
HE5e

HEEHRTL V) T A BT 23, ADDBAHELTATZXNL. AAERNE
Fig—-TIRTAODTHDo0

- FER# :
1 CREPH# y I
y T £
//’ff )L
Z I
card column_./ 1 1011 20
E xplanation™ s i WEENRE
R T K AL
FORMAT  —m— F10.0 E101
unit —d )
KUNIT=0 - in a
KUNIT=0 cm [

Fig—7 1Input card FORMAT of cladding

creep down data

7Uﬂ¢fﬂyiﬁ.ﬁ@?—ﬁK&DT%i%ﬂéﬁ%%@Kﬁwfiﬁkﬂﬁmg,E
BAICL s TA SN COZLGAAWEETENGD, #ETFO2ENBCNESIN L. L
eioaT, 4 -F Ao vENEORFSE, BEHNEOT, w472 (-1 ZARTALZEA
F5 5 0e AN DBHEE OB L THY, B2KE L0 OREIRE 1 KE oKL E
L BEEETH S S TANINARE OB hr , W EEOHE OHEAL day
THih, 7o7 7 LN THEERNTEDN L.
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4. AHANEZonw<T
FREG-3DH v 7T L A% Appendix—BilRTe COH Y FAFBIKFERLICADT
— 43,11 18—V —F4 A=V OEFREINTLSEDT, AAF -2 & LTHRI L

AEET D

4.1 Ah¥F-—-%4

1) & &
AppendixBOEULDOTHOHHREAORETH S0
2) AAT -4

1118~ FPREANH—FA 2 —2DFFFIV VP LI2BDTH S,

3) 111U TFTRIBHEEAEHE LIADTHE. COBEBRTIHECERILAERT, AX
BEFOIF TRV, ANBRESAZ, TIME STEP N®DRIZ* *» TRENLHo * *xDTL
NEBEAIL IR HECERT I2AENHEERTH S,

4) FRA T v

11205113~ JFBIIFE2BANTIOUT=10+a i id b0 FREG-3ICHEZNTL
BHEEFLEHERORBEETH S0 COFETHERITL =T L EBLUSFRACOOLTH,
& 44 PLDOBEHBRIC key word name =1 TR & #50 FIZ T, B# OFuel Oreepit
LOCREP=0TC&2605, FHORBTLOHEICHRE 7 V- TIREFBLTVRLCEERL
Tido

N, G444 L TFHDOAXT Y avQCHBOERIZ*» TRLALGDMDH S, BIZIL fuel
thermal expansion equation T{INEXP=2Z *#ffENT S, TD*({TFREG-3
DF 2 PHERENLD, BNEEZONLIFAEREREZE AT, THERXZR T
5) TANT %

113~—STHRIEFRINAMEIT, EELTB2HTANZINLT - 4%2mdo HHIC
FORTRAN symbol name .BAAK L >2TEZOEELTRTo

SRy PEBRZIZOWLWTE, A - brReA v FRORBENEE SN TS0 FREG-3 D
Fas 5 aheid, BRELTA~ AR THELTWE: 20w, A YFERTALTINE
84, AHF—2i37 — LR ICMEINLBHEA VFRCEBBINEOT, AHBEEET
FHEE LB DI b CHOEMNROERIT, B2HEANOKUNITTa Y bo—-Eh
Tivdo KUNIT=0%u5IT4 vFFAN, KUNIT=174534 - vREANTHS 12
4L, KUNIT=10D%2, 70275 ARODATA statement iZ L DBEINTHOSDT,
ez te AU E L0, 4 YFLRANTRKUNIT =048 2BANTHRIEE LIEHN
15 S e
6) HtklE, AEERE

L14~-v2, COHBCEMAING 1) ML » tOREZER, 2) BETOYEE,
3) HWE -t v PR s v TR A XHE ( depression factor } ZmLThéo
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7) EhFEE D

114~—UDF T, COHECFRATAMAARITHAHMELR T, A4 7Y
YR =L BRHRERNTO Do THBAAED check KERNLETTH 50

4.2 HE®KROEH s

115~~-yLl#%ii, FREG—3 DHEREOHNITHS. 115512112, sFEOR
927y TOHEZERAZRLTVD, COSENBEDHMA Table B—11IZR T o Table Bl
OEFOHE (L) ~(Bi) i, 115056122 8-yHrEIAFnsBFcLenens
Bd 5o

117~y FEZ, 33.2B0@CcHALILay bo -7 IPD{L, J)=1& L2l &D
HATH S0

1290~_sit, 3tBEOEIXAT» 7OHEREEL I 2O THALL v ba -7
IPD(I, J)<0&LT, JEBROENETRAIL AL DTH b0

118 —0Fr119R—U B0y 7Y vFicsbBESHRE, 33 2HDOBTHHN
Lfzrav bho—3 IPD(1, J)=2&L7cbadH 3 Nb, CTDSample problem®@ 27 »
TZT@IPD(LJ)zlﬁ@?$%ﬁ%d&ﬁéﬂﬁhﬂ@%@tbﬂﬁbt@%n%nﬁ
124y b (BTFHM), B5 €74y b (HRE), F10€s 4 (BELE)ORED
FiATTo 118~119 X~ I DENENORDOL THICT J ¥ FPERTHWEFr 2T a7
SR RELLSN—TDFr v 7 av I RARZFLOEHODEL L. T01E, 118
119 R UTF) v LTWAEFx 97 3y 7420, U#TL21 27 27HOD
ETHEDLETH o ELLINHLEIE11 65— JIEHEINTY So
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cOANFER AT EP BN D, REETK (AHEZLE -HAEEER) »eELOERE
Z—’_f:_o ';if:.. @. ﬁ@%ﬂﬂ(:?b\fii*ﬁﬁ%;%%*ﬁbb'fCo ac L—C%E%ﬁﬁ_o

z £ L W
1) G. R. Horn and F. E. Panisko, User’s Quide for GAPCON : A Computer

Program to Predict Fuel—to—Cladding Heat Transfer Coefficients in

Oxide Puel Pins, HEDL-TME 72-128, September 1972,

2) (. R. Hann, C. E, Beyer and L. J. Parchen, GAPCON-THERMAL-1:. A

Computer Program for Calculating the Gap Conductance in Oxide Fuel
Pins, BNWL-~1778 September 1973

3} O. E. Beyer, C. R, Hann, D. D. Lanning, F. E. Panisko and L. J_ Parchen,
GAPOON-THERMAL-2, A C omputer Program for Calculating the
Thermal Behavior of an Oxide Fuel Reod, BNWI.—1898, November 1975

4) C. E. Beyer, C,R.Hann, D.D, Lanning, F.E.Panisko and L.J.Parchen. Users
Guide for GAPCON-THERMAL-2 1 A Computer Program for Calculating
the THERMAL BEHAVIOR of an Oxide Fuel Rod, BNWL-1897,

November 1975
5) A, M, Rosé and R. L. Stoute, Heat Transfer Coefficients Between
UQ., and Zirealoy—2, CRFD-1075 or AECL—-1552, June 1962

6) Y. Harayama, et al, to be published,
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CHOANENEZEH BN, BEEFK (RHLELE-HRZER) 055 0F: G
it 1, H, ROBRIEOLDTIBEETEEHDO LI L THREZRT o

z & X #

1) G. R. Horn and F. E. Panisko, User’s Guide for GAPCON : A Computer
Program to Predict Fuel—1to —Cladding Heat Transfer Coefficients in
Oxide Fuel Pins, HEDL-TME 72-128, September 1972.

2) C. R, Hann, C, E, Beyer and L. J. Parchen, GAPCON-THERMAL-1: A
Computer Program for Calculating the Gap Conductance in Oxide Fuel
Pins, BNWL—1778 September 1973

3} Q. E. Beyer, C. R. Hann, D. D. Lanning. F. E. Panisko and L, J, Parchen,
GAPOON-THERMAL-2, A Computer Program for Calculating the
Thermal Behavior of an Oxide Fuel Rod, BNWL-1898, November 1975

4) C. E. Beyer, C.R.Hann, D.D. Lanning, F.E.Panisko and L.J.Parchen. Users
Guide for GAPCON-THERMAL-2 I A Computer Program for Calculating
the THERMAL BEHAVIOR of an Oxide Fuel Rod, BNWL-1897,

November 1975
5) A, M, Rosé and R. L. Stoute, Heat Transfer Coefficients Between
UO: and Zirealoy—2, CRFD-1075 or ABCILL—-1552, June 1962

6) Y, Harayama, et al, to be published,
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LISTING OF FREG-3




# SOURCE STATEMENT +

-

£

le
17
iR
Y

20
3

£7
Z3

* SOURCE STATEMERT (FTHALN
33
34
35

36

33
40

41
42

43

44

45
L

w7

48

&9

FACCGM 230=T5 (M7) FCRTIRAN-D ~160229~ ¥06=LOT 76

Kl [aNata¥glal

(X"

[aR e

FREa=3 MA[N PROGRAMME

REAL  MUF «MOL .MOLEFR«MOLFR

’*'**Oﬂ**iiilh_ . .

COMMON FHIS  / BASE{IQQ) H[S{T+1100)MODECS,100)

COMMON FBURN BURN{Z0) +BUOLD{20)

COMMON /LX (R 1%y IR I THAMAXTEP

RERERERRRREBRE

COMMON FPUwRAY/ PAYRG.FUELLFLPORER{21Y1A1{212,

1 . PKPO®KH, [REAK+QELF+PMAX

COMMIN FBRNRAY/ VOLCCAALISATZVABLATLALOL

COmMON FMOLMG / TAVGXX(20)

COMMON fCUM 027 [POWs ISTEP i TERKUUNT

COMMON ACOM 35/ BUKNURZTDAYSAYYC 1L, TOTLDY  TOTBUR

COMMON JCCM 10/ ¥YOIDZFRUQ2H TPLENAWKPOW]Y

CUMMON £CCA 20/ RHQWRROS «FRULFRPUPY

COMMUN #CCM BM/ 13TOR [CASE

COMMON #CU% 914 SEC

COMMUN /CuML237 TOUTLN  [PROF

COmMaN /INFUT / FRDENGFRSINIDSINZVFRPUGZFRISFR
DECDVUIDZ VWRLENL yATHIS 50 XX ROY
TINLET«DECTATHMAX YFR TMDBOBK +H

~

FHACHE « FRACAR 4 FRACUH+ FRACNFRACKR

PV E W

aNEXP Yy MEXP A NHIST
CUMMDE AFTNVT # FavT{20)«TnvTLi207
CutMDN FCUMYER/ NONCON
CUMMON fH]ISTHAS APUWER
COMMGH ANLCLE L NUCLET AC40823)
CUMMON ADlat /O FPLITAL
CATA [STPLMs K / 535 f

TATE AND TIME CALL cessrtnreraanurannnrsnansasss
CALL

copl fYdsHI

CARD IVAGE DATA PHINT AND RE#IAD currsannananas
CALe

INITIALTZE Anp Thi BEGIN CALTULATIONS. -

330 COATINJE -
1TCT 19 ITeRATIUN TOTAL COuNTER.  SEE PRINTL
KUNT = TCASE = 1T0T =0
TUAYS=IUTLOY=0,. 0
TOIBUR = C,0
20 210 Ie=1.20
FAST FLUERCE (FNVT) o ToErMaL FLULNCECTNYTY ZERC SE
ALULTUIW) = 0.0
o HoRNClwYabnyT(la) =Ty (&=, O

¢ DaiA IAFUT LHISTTIRY [HJERLAOERT NATAZ

CaLL
C R aTIORAY=INUEPENDENRT [NPUT LATA CrpCk
4
ol THERE [% NL CARG FUN INPUT DATAL STOP ThE CALCULA
< JATE Asiu TIME Cail’ ’
FACys 23¢=79 (M1 FURTIKARN=D -7602249= vGe=L07 To
T
& OHISTARY 3TEP ARRANGEMENT ovevnurnssnrcarronarrarssa

~

¥t 2l

[al el at [aNal [l [alal [l

[al

CALL
1FCIGUTL ka1 ) : CALL
L s TORY JHRDEREADENT=INFUT=0ATA FfRINT 2UT tesaaaanan
CALL
OrFIONAL 31GNAL INPUT RRAANLGE AND PRIST QUT oaiaas
Ch i
SET P FLevLA WOLE CORTENT sarirrerrrtorsrrevnsunsn
. CALL
Sel Uk DeCAY CONSTANT UF SRECIEIEL [SUTOPES
PRONvGCLE ] L aR, 1) CALL
HIZTORY O4TA SET 11H IS RISTORY=STEP=COUNTER
410 COnT el
CaLL
HISTORY DALA SETTING AT EACH TIME (BURNUP) STEP +0»
- ChLL

LFEREXELER , 444EXT) GO 0 100
Dafa InkPUT 4HISTORY ANG HISTORY DEFENDENT DATAD, ...
CALL

HI3TGRY=OEPENDENT JHNFUT DATA CHECK

TFLLIAED, 1 CR.MODECLa | [) . NE,D) Capl
FUEL THERMAL CONDUCTIVITY PRINT cterrronraransrsasn
TFCLIRGER 1, 0RMORE (2 L TRV HE U2 CALL

CLADG 11w MECHANTCAL PRUPERTIES PHINT shivenvnannnns

PO H B 1L ORMUDE (e [ 1HD L NE. Q) CALL
CLAND G-y lELU-STRENGTH FOR FILL UP TABLE

FaDlae FLUX DEPRESSION PRINT shrsessreessnnnsannnnn
JFLI= L ERL 1 ORL#ODE (G | 1H) . GY. 02 - CALL
AxjAL FOWER DISTRIBUTION FHIKT serarrasvanrraananes
[FCUIHLDES 1 ORMODEES o [ T2 6T, 0D CALL

.
FE 5As RELLASL RATE MQLIFIED  (FPGIALD

(FCFPDIALGE. 140 «AND. JIH,E@a1) CALL &
AXLAL POWER CISTRIGUTION CALGs sasnncansaversons
CALL

TLAYS = TELTA TIME (TIME STEFJ

wTUNFTaRHOSYOLCC/ 1. Eb
WTHMRWTUNF T2 (FRUURFRUGZ+FRPUPU*FRFUQ2)
FACT w 1.
JFENHISTR@ 03 AU TO 200
[F(PAVRG,GT.0.02 60 TO 231
TDAYE=D, D
GO TO 202

201 CONTINVE
TDAYSaBURNUP*wTH/ (PAVRG/L.E6)

202 CONTINUE
TOTLDY=TQTLDY+TLAYS
GO TO 204

20U CONTNUE

203 PP=PAVRG .
TECLPEAK,LE.O) PPePKPOWR
[F(PP.LET, 0 G0 10 204
FACT = APOWER/PP

204 CONTIRUE ~ ~— ~

— 31 —_

109,03 PAGE 34

NPQW,PTOT LPMAX,

43 FRGLeDFSDCT
FaROUCEXTRDE vy
BCASTGHF ¢ [FLUX

VFHACKAE HGACEL «

SIEPO
STEPD

DATAPA
CATAPH

1

DATINPLLY
sea CHECKCLS
« e CHECK

T AN

T L eSTERY

MAINOQLO
MAINOOZD
MAINQD3OD
MA T HO040
MAINOOZO0
MAINQQOED
MATNQOTO
MAINJOBO
M&INODZ0
MATNG1GO
MAINDLILO
MAINQ120
MANG13Q
MAINDLRQ
MAINOLEO
MAINOL16DO
MAINOLTO
MA D180
MAINDLSO
MA[NDZQ0
®AalND210
MAINOZ220
MAING23G
MATNUZ260
MATNI250

MCLAD NGO s NFLX s KUOL o NE K o NEWCL o NEWFLAWWOTLZL «NOH WA [NU260

MAENG2TC

DTEMP 4 LTOT o HG +RERAYGMiN |+ [COF  ISTOR ICREP « [SWELLMAINGZS0

Ma[NG230
MA G300
MAINO310Q
MAING32G
MAINO330
MAINO340
MATIND350
MATHD3RD
MAINUITY
MATNUIBO
MATNGIIC
MATNUA00
MATNUS]LD
MAINDG20
MAINGE30
MAINOa40
MaTNU450
MANUBBU
MA 08 70
M| NOG8D
MA L NU49T
M INOSGO
MATNGSI0
MAIND520
Ma U530
MATNDI40
MA | ND550
MAINUSED
MANUSTO
MAINOSEO
MATNUS9U

V09,03 PAGE 33

HISTRIL(NEXT)
HISTRILINEAT)
ouTl

STEPL

S5TERL
STERPZ2LG)
IEPR2{D)
MOLHOL (1)
MOLMGL {12

CURIECL)

TIAEC(KTIME)
HLSTRCZANEXT)
HISTRCZWNEAT)

DATINPLZ)
DATINP(FY
»oDEPRESC » 1+ )
oW CHECK L 2)
STEPZ2CLY

LTERC2)

STERZ2C2)

+« « FCOND
STERP2(3)
S5TEP2¢(32

L RFYLELDE 0 )
S5TEPZ2{%)
STERZL4)

PAPLGT £ v v )
PAPLOT (NPOw 1 NEWK
WEWCL o NEWFLX)

TEP2{5)
POWL ]S
PIWLIS

MATNC60T
MATNGELY
MAINUB2U
MATHUE30
MAINQBGD
MAINOESY
MAINDG6U
MALNUBTY
MAINGBBO
MAINUSSO
MALNDTOO
MAINOTLO
MAINOTZO
MALINGTSO
MAINGT40
MATNUTSQ
MA1NOTE0Q
MA|NDTTO
MAIUTRO -
MAINUTSO
MA INGEDD
MAINGE L0
MAINGRZO
MA [nDB30
MA[MUBGD
MAL:IUEEO
MANGERD
MAINDBTO
MAINQBEQ
MAINGERD
MA 140900
MAINDILD
MANGF20
MA[NU93D
MA[NO P40
MA NG9S0
MAINQPRO
MAINDSTO
MAINGOSD
MAIND?9D
MAINL1OOC
MAINLIOLD
“AIN1G20
mAIN1O30
MAIN1040
MAIN1DSO
MA INL1OBO
MAIN1CTO
MAINLDBO
Ma [N10906
MAIN1100
MAINLILL1O
MA[NL12Q
MATNLIAC
MAIN1140
MAINLL5Q
MA[N1160
MAINLLTO
MATNLLMG:




» SOURCE STATEMERT (FTMAIN

T
77
7y
1%

B0
8l

Ly

4 SUJRCE STATEMENT (<Tealp

67

Ay
20
ol

=2

@3
Fie

R L]

105
10¢&
197
108

1G9

110

EACGM 230-T5 {M7) FORTRAN-D =T60229= Vv0e=L07 T6,09,03 PAGE
1w
DO 480, [POWmL NPOW
P (PONERCTPOWI+POWER (TPO%+1) }#0,5
PupaFACT - .
BURN(IPOW) aBURNCIPOW) +P2 L. QE~E*TDAYS/WTM
440 CONTINUE
JTF(NHIST.E3.0) TOTBUR=TOTBUR+PAVRGRFACT#1.E~6#TDAYS/WTM
CALL MOLMOL(2)
C FiSSIUM GAS GENERATION KRYPTCON AND XENON o aFISGASE + v )
¢ .
C HEGIN AXIAL CALCULATIONS
<
[3TORP=TSTPLM
CALL sT3TUR(LD
¢ .
C .
CELTVI=DELTYZ*1.0
DU 1410 JSTEPR1[STRLM
MAZTEP = |3TEP
HONCON=L
LS
C AATAL HQLE GAP CONRUCTANCE ITERATION-wsawsenwss ST3TOB(2)
CALL ST3aTQ8LZ)
O COULANT=CLARDING HEAT TRANSFER. HEAT FLUX.CLAD TEMP ,,.STEF3
9 - rrehTlnm
4 e s HTCLM
C FLEL TEMPWWISIRIBUTIONSRESIRUCTURING TEMPERATURE cveSTEFS
C Fubl THErmal CONDULTIVITY v  FLOND
C BT AP CALCULATION (MREVL=Q) e STEFY
< (MHEV1=1) .+ (STEF5R)
C FUEL TwERMAL RLaPANSION « v CEXHAND
C e FALPHA
C FUEL UFNS[FICATION o DENSFE
C FUEL DENSIFICATION  {#ALDEN) - s DENZHA
C FUBEL QENSIFICATION  {GAPCON THERMAL=Z) DENSGA
C CLADDING ChEER 1+ CREEP
L FubEL" SwELLING AMREVI=]) e r SWELL
- (MHEV1=1) L LOWELLA)
C OFuel A:LOCATTOM (GAPCCN THERMAL=2) RELQGC
COFISSIin GAL RELFASE AT THIS TIME STEP . W MOLHOL (32
« se s TEPRL & )
C TebdalL CONDULTIVITY OF Gas MIxT. WE CrSTERS
TOGaR COMDUCTANGE e STERT
COCLADD NG YIELD STHENGTH e YELDC o
CoFutl FeERMAL CONDLCTIVITY Lo HCOND
4 +onSTEFB
CDRTE Fuld TEME CALL Ve STEED
C SivRel Enk~bY LUNIT CUNVERSTON) e STUREN
C FUEL HEAT CAPACITY v5 TEMPLRATURE s HCAR
C el TERR
< 0 Enk Gy e CARL
< CTAMLE CONWERGERLE TRACE AND pRIKT v 1 0APRO
[ TLAREATyRE PRUF[LE o s PROF
< L 343 HELEASE MAX[Mus VALUE SETTING s e wOLBUL (4 )
c L TRPEL 4 )
o
SeLTrAmTAV G ([BTER+1 )= TAVGXR LTS TERY
BELTYL=ARSLDELTX )/ TAyGa X (1STEZ L)
FAC M Zau=Th (MT)  FCRTRAN<C ~TRUZZY9= VYLE=LDT? Te, 09,03 PAGE
PR
IRebecPYL LE. UL G50 TI3T0P = ISTER
TR OB Twl LB U 09 AND L DELTY 2 LE v OUS  ANL L T STER . GT 2
» CEAGLNDRNCONLEGH G ) GU 10 1420
Y NUNCON F 0 SET TN SUB, ST3ITU6 (90, &g, 1u) + 3 LINE
CEoTus m CELTNZ
DELTV2=LEL TV]
1510 COMTINIE
[E1ER = [BIPLM
ERINT FO1 T THDELTY 3atunCln

“

la¥a¥al

¢

CRFLERBakt SR RT SR RAEE BRI adE NEw OLTRUT

<

C

C
¢

Tol FORMAT(/r 1X013001A%3 o/ 1UX33AND COIWERAENCE 10 LXTAL JTERATICM

1 FO0I0ACABE NO, 21 2+3X s JVRRELATIVE EXRUNR (PRIVIUUS STER)
# Py IR 3UHGAR CONDUCTANCE (TERAT[Er: FLAG  +[2a12M (=UNURMAL}
2

FoOLARLIIG(1Me) )

VOLIMETRIC AVERAGE TEMRERATURE CONVEIGENCE FHND VO Luil

lagy rLRT NG

15T0R=I5TLP
CALL TIMECLTIME
SEC = FLOAT{LTIHNE=KT[~E) FLUCL,

TECMOLELL[THY - LT 4) LGe13%
22 CUNTINUE
CALL PRINTL
e HEALLL)
v HEAD (Y
2 TC 20
10 CunTnuE
CALL PHINTZ2
U CONTIRUE
FI55,00 GA% MARIMYN RELEASE CALCULATTICNG v awanss MULMGL D)
CALL ROLMOLA{Y)
FI5%I0N GAS RADIO=ACTIVITY AFDUNTS CALTULATION
IFINUTLELLGE.I) CALL CURIELZ

DU 30 lw o= 1eNPUOW

RUCLDCIRI=RURNCIAY
0 CusTINGE

B TQ 470

- 1 * 2 » 3 » 4 * 5 4 ]

3

)

-

3

7

36

MAIN1190
MATN1200
MAIN1Z210
MAINL220
MaINL1230
MATN1240
MATNL250
MAINLZADQ
MAINIZTO
MAINLZ%O
HMAINL290
MATNL300 -
MAINL3L1CQ
MAINLIZO
MAIN1330
MATN1340
A IN1350
MAIN1360
MAINLIZTO
MAINLIBO
MAINLIY0
MATHL140T
MAINL410
MEINISEZ20
MAINIL30
MATNLE &0
MATNL450
MAITNLGSD
MATNLA TG
MAINLGSD
MATNL430
MAalINL5GO
MAINLSLO
MAINLS20
MAIN1530
MAINL 540
MAINLSS0
MAINLSED
MAINLBTO
MAINLS60
MATNL1S9Q
MATN16Q0
MaIN161Q
) MATNLGEZO0
MAINLE3D
Mu | NLEGE
MAINIESO
Maltnleol
MATNLETO
MAIN1680
MATNLESD
MAINLTOO
MalN1TI0
MAINLT2O
MA[NLTIG
MAN1Tad
MATNLITSO
Ma I N1TB0
wa INLYTO

3/

FalINITBO
MalNLTIU
MATN1IADO
MA 1820
MATNIEZD
MAIN1830
MA]TNLB4O
MATN1ES0
MAINLBL0
MA{NiETO
HAINIEBO
M NLESD
MATNLISGQ
MAINLSLC
MajhNLTRD
MATNLEY3Y
MAINLISAO
MAINLFHO
MATNLY90
malNLSTO
METN1980
MAEINLSSO
MAIN2ODD

ROUTINE CALL #a¥+¥%T6/0H/29 MAINZOLQ

MLIN2D20
MATNZO30
MAINZO4Q
MAINZCS0
MAINZOBO
MAINZDTO
MAINZ2O60
MAEINZOSO
MaINZ100
MAIN2110
MEINZLZO
MAINZ1D0
MA|NZ14Q
MAINZ1S0
MATNZLED
MATNZITO
MALNZL1E0
MAINZL9Q
MALINZZ00
HAINZZ210
MATNZ220
MAINZZ30

e L R R X A e T X e S e Ay T SR PF )

Fte)
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#* BUURCE STATEMENT »

PR VI O

-

FACUM 230=7Y5 (M7) FQRTRAN=D =T760229= ¥0&=LO7 T6.U9.03 PAGE

SUGHROUTINE STEPO

THIS SUBROUTINE 1S CALLED FROM MA[N

[aNalal

CUMMON /HIZUKES KL K2 K3 K41K3 KB
CALL DATEC(KL.K2)

LALL TIME(<KK)

X3 = KxK/3570000

K¢ = MOD{KEK 236000007 /63300

K5 = MIDIKRK+60000) /1000

Kk = AODCKKK«1003)

RETRN

52

STPOLOLG
5TPOOD20
STFRCCCIAC
STPORO40
5TPOOOSD
5TPyC060
STPQUOTO
5TPO0080
5TRPOCO9Q
STPOQ 100
STPQU110
STFOUI20

R L L A e e Y TR R P Y 2R R R R A SR AN R R L L -0 (v Dol e 1)

|3
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P
1

= SOURCE STATEMENT #_

w e

ot e
WR b OWE oA &

12
17

1l&
1%
zQ
21
2

# SOLRCE STATEMENT (sTEZFL

&1
2
43
44
45
“b

47
48
49

FACOM 230=-7% {M7) EORTRAN=D ~T160229~ wle=L07 16.09.03 a4
SUBRQUIINE STEPL . STPLO0L0
< 57910020
< Tr]15 SYBROUTINE 15 CALLED FROM MAN STF10030
C . . STP10040
REAL  MUF yMQL+MOLEFR +MOLFRAWLFUEL +KBLVOLDE STR10050
COMMON /POWRAY/S PAVREFUELL vFLWPORERC21Y AT (21} NPOW+PTOT +LPMAX, §TP1006C
1 . PKPOWR » IPEAK s DELP vPMAK STP10070
COMMON FDATA 8/ PI+CCPINI+BECDAY +AVOGADWRRLONEN STRP100B0
COMMON /CCM  OF TITLEC20) WMALT 203 «BBLEes 51)+CF 3y 30D WRY(24 20) STPLOOSC
COMMON /CCM 0S5/ BURNUPWTDAYS.WVOLIDTOTLOYWTOTBUR STP1G100
COMMON FCOM 10/ VVOIDZ+FRURDZ W TPLENAWNFOW) $TF10110
COMMON /LCM 12/ DENSITWFRIBFR3I9 §TRPLOL20
COMMON /CCM 137 RFS«FNPOWWRSINZZRYOIDZ STP10130
COMMON /COM 15/ NCRWGAP STF10140
COMMON FCOM 21/ NaNNGANNGNF sTF1Q150
CUMMON /CCM 90/ VOLGASWeHGC sTP1C160
CUMMON  /COMLST/ RCIWRCO STP1Q17C
COMMON /INPUT / FRDENtFRSIN'DSINZ+FRPUD21FR35.FR4DsFR4LsDOFSDC|y  STP10180
1 DO OVOIDE «VPLENZ »ATMOS v S s XX s ROUE s ROUCEATPDE Vs STRLD190
2 TINLETWDELT+THAX s TFRaTHMaDBOsBK 1HBC 1S GHF  TFLUX, $TF10200
3 NCLAD¥NCON G NFLX s KUOL «NEWK «NEWCL «NEWFLA-VOIDZL +NOr«5TPL0210
4 FRACHE +FRACAR +FRACH s FRACN «FRACKR «FRACXE « HGACEL 4 STPLO220
5 DTEMP vz CLADYHEWPEKAVGAMINT  ICOF o [S5TOR JCHEP » ISWELLSTPLOZ230
& TNEXP I MEXP NHLST STPLOZ24U
COMMON FHIZUKEY K11 K2¢K3RatKDeKE STPLO250
COMMON FD15 # MDENIMHELUCs SINTEM STPLOZ60
COMMON O iMEnD/ DvOIDX(20) «DVDITHCZDY «DFSK(Z02 DCIXC200 +DCOXC20) « STPLO2TO
1 YYOIDA(20) VVLLDML20Y o TSINKC202 +REINX(20) STPLUZ80
F VZLENGT(5¢20) s¥OIDL(20¥ 5TP10250
COMMON, £ INPUT A7 MREST LCREP LD ISHWHD | SH 5TP10300
COMMBE FHIS  / BASECLUD) +HISCT+100) +MOUE(5410C) STPLU310
COMMDN FDTAL £ FPL]AL $TR10320
CCMMON FHISTEZ NNRIZTMAXTER STP10330
COMMON £ FLOT / TPLOT . STP10340
< STeludso
C 5TP10260
C TLITIALEZE ANG BEGIN EXECUTION, 5TPIU3TO
C STP10ARY
FNPD¥=NPOW STR10230
FL = FUBELL 7 FNFOw 5TP10400
FryB=].=Fr33 STPL04LO
RS INZ=USINLS 24 STPLD420
RV SLDZ=0VL[LZ/2, STPLGE3Q
Wy lDZEP iy LU o #2%v0 ] D2L /F NFOW STPLO&4D
Cuvwne wi ASIUMED THE INIT{AL CENTRAL HUGLE FENETHATE FROM BOTTUM TO TOP STPLO450
< STHEN FECALGULATE CENTRAL AQLE DIAMETER (CORRECT INPUT DIAMETEW? STPiC4el
Wyl DpESAR T Yy OTCL/ (P &L STRP1U&TUD
OvOloDERVO [DR#2. STPLU480
TFARVOLODGTUa0) vOlCZL=FUELL STPLU&T0
C §TPIC500
FRUOZ=L. =t RPULZ STPLOS10
JEuSITFReUO2* 1L sk FRUOZAL, 9T STR1U520
Fi23921 wFkaD=FH&] STR1G530
fF(FRPUCZLLE L E=~10) FRIF=(. STP10540
GhpF=DC] DR S STH1L550
WFSEDEL/Z. STP10560
e, *NCL/2. STPLOSTR
RLO=DCUS 2. STF10560
VOLGAS=P 174 . % {DC [ #¥2=DF S#*2IRFL+VVGINRT STRPLUSSD
FACOUM 23u=T7% (M7}  FURTHAN~D -T6L229- V0e=LOT 16.,09,03
%

Cu-—== inITEALIZE CULD DIMENSION SET
Du 11 =LA NPUW
DYOICX (L) =OVO I DEET ) =DVL 0D
WVl {1 evVCIDHE D) = vy Tld
TESALL) =DFS
pClxgty =001
DCLACIT  =2C0

C
ESINACI) =R NG
wUlDLClamFL
TFARYUEDZ B Ta0) VCIDL(T =00
11 CONTINRUE
o

ARITECEs SulY TITLE KIaKE«K34K%

#RITECES BO2Y

WRITE(Hr 503) FRPUUDAFRIGFREGFRALFRUD2FRIGFRIE

DUML = UFS f 2,54

DUME = G3INE # 2.3%

DUM3 = DVGITEZ ¢ 2.34

ARTTEGEY SO4Y FROENIFROENTFRS (NaFREINIDFG1DUMIA0S Iz PUME,

+ DVOIDZ«DuM3
pumi = GAF / 2,54
DuM2 OCL S 2454

=
Dum3 = 2CC F 2.53

DyM4 = FUELL 7 2.54

DuMP = YOTOIL £ 2.5¢
DuMe=pLISHAZ, 34

puM? = HDISH / 2.54

¥RITEC(Bs 305 DDISH.OUMEHDSH,DUMT

WRITECEs 5063 GAPDUMLADC] DUMZOCODUMIFUELL +DUMaWWOTDZL +IUMS

* LRLTELRY 2
DUMl = VPLENZ / € Z2.54%%3
CUM3 = DTtrP & 1,6
DUmM4 = DE / 2,54
DUM3 = v 7 L3048
pUMT = HOUF / 2454
Cuvd = ROUC / 2.58
ARITECEY 510) VELENZDUML«DTEMPDUM3(DEDUMAVADUHS,
* ROUE 1DUMTRGUC DUME
DUML = 1.8%TM + 32,0
WRITE{Er 514) TMeDUML
wRITECEY 513) ATMOSATMOS
WR[TEL61520) FRACHE sFRACAR (FRACHsFRACN+FRACKRFRACKE
1F{51GHF) 18041904200
180 IF(SI6HF. E@. 1.} wRITE(&.581) SIGHF
IF(SIGHF Eg.=2.) WRITE(&1582) S[GHF
IFCSIGHF  ER =3,3 WRITE{6.583) SIGHF
[F{SIGHF .Ek, =4} PRINT 584, SIGHF
GO TQ 210
WRITE(6:580) SIGHF
G0 To 210
200 DUML = SIGHF % 30,48 ## 2 # 3600. / 1.8 / 1055,
. WRITE(E+58%) SIGHFDUML
210 CONTINUE
IFLIFLUXY 2200220,230
WRITEC6.550> TFLux
G0 TO z24C
230 WRITE(8551) TFLUX
240 CONTINUE

19

(=]

22

o
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STR1U600
STP1GB10
5TELU620
STF1083D
STF10640
STPLUE50
STPLO6ED
STPLUETO
STH10680
STA10690
5TPL0700
57710710
STP10720
§IP10730
STF10T40
51810750
5TRL0TH0
STOLGTTO
STRPLUTHG
STP10790
STP1UBGC
STF10810
5TPLUB2E
STR1GR30
STPLUBSL
STELUE%0
STPLOBGO
STELOBYO
STP10880
STPLUBSD
STPLO9O0
STP10910
STPL0O920
STPLOS3G
5TiP10940
5TP10§50
STPL0960
STP1U97Y
STF10980
STPL0950
STP110G0
STPILOLO
5TP1LO20
5TP11030
$TPLL040
STF11050
S$TP11060
$TPILOTO
$STP11080
5TP11090
5TP11100
STP11110
sTP11120
5TPL11130
S$TP111a0
STP11150
$TP11169
§TP11170
&TP{1l40
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9a

k&

97
98

100
0l
pAeF
103
104
105

1086
10t

1G9
110

1il

112

® SOURCE STATEMEMT (4TEPL

il3s

114

ils

lle

117

118

11%
120
izl

FORTRAN=D =T6022%= YDA~ OT 76.09.03 PAGE 86

bEC
< [ e . STPL11%90
< FUEL THERMAL EXPANSION COEFFICIENT OPTION PRINT STPll20C
< : . sTP11210
IFINEXP.GT.0) WRITEC(H+833) NEXP STP11220
< $TP11230
< 5TP11240
IFEKOOL,GT,0) WRITE(64+839) KOQL STP1125¢C
WRITE{H1640) NPOW 5TP11280
1F(MDEN.GT,0) wWRITE(6+641) MDEN STP1i270
1F(MDEN,EG.1) WRITEC6+645) SINTEM 5TP1128C
IF(MRELOC.EG,1) WRITE(6+651) MRELOC 5TP11290
TF(FRSIN.GT,FROEN) MREST = 1 STP1130C
IF(MREST,EQ,a) WRITE(6+655) MREST STP11310
IF(MREST.Eyd,1) WRITE(6.:656) MREST STF11320
[ STP11330
JFCIPLOUTWLE.O) RETURN 5TP11340
< STP11350
KPCWaNPOW/2,0+0,5001 STP11360
1F(KPOW.LE,O) KPOw=1 §TP11370
WRITECS) CTITLECI) « 1=l 200 1+ KPOW WROW e MAXTER 5TP11380
WRITECBY FRPUDZFRIVWFRAUFReLFRUCZ/FRISWFRIBWFROENWFRS]INS §TP11390
A DFSWDSINZDDISH+HD [ EMGAPOC T DCOFUELL « 5TP11400
B ¥OIDZL S XXa yPLENZ+DTEMP, DE VA ROUF «ROUC STPL1410
c THMyATMUS (FRACHE +FRACAR \FRACH 1 FRACN 1 FRACKR «FRACKE » STP11420
b STGHF W MIDE (241) +MODE{341)MODE (441) ( [FLUXCIFEAR, 5TP11430C
E ICREP +1CDF L ISWELL »MEAR -MEXP JMDEN §TRP1l440
F MRELOC «MREST STH11450
RETLRN . STP11460
I * > z * 3 * 4 * 5 * [ ) T STHL1470
SL1 FURMATCIHLY 2084,10Xe+244»15e30 HRa |34 TH MINUTE ) STF11480C
504 FORMAT(/FB8X18(1r*) / 5Bx, 13- [NFUT YALUES + / §TF11490
1 58x+1B(1rA®) /7 Tx4126(1A%) STRP11500
1/ Tae 1H® 126K LH# ) STPL1510
503 FOAMATC Tx 1H® 94¢ 18MFJEL COMPOSITIONT F9X.1H%s TALBH* ¢ 11 . 8TP11520
A FLll,4s 2uH wEIGRT FRACTION Fuldgz 162Xy 5TP11530
B 2.HFHRPUOZ “ J TXL8H* « STRP11540
C Fll.4s 24 WELGHT FRACTION Fy23y 2% STPLI155¢
D 2iHFR39aL  =F R40-F R4l ] FARSST-LLY { 2) + 5TPI15&0
E Fll.an 24n AEiGAT FRACTION PFuzau 2 52%, STPL15TG
F Z1HFR4D * # O THaBHE (3) . 8TRLLGED
G Fll.an 24H wB |GHT FRACTION P24} WB2X0 STP1159C
H 21HFRa1 * /TR JBHE « 8TP11600
1OF1l,4n 7em #EFEHY FRACTION wuZ BEX STP11610
JO2LMFRUQZ2= , =r RPUGE * TAREXY L] (4 o 5TPL1e20
£ Fil,4s 24 AEIGHT FRACTION o235 62X+ $TF11630
L dINFHZS * / TXagHe « 5TP11640
M FIi.as 24w WEIGHT FRACT [Oh 1238 vB2X 5TP11650
N ELHFR38=1,-Fi3} ® 3 STPlleeQ
306 FORMAT( TX STP11A7TQ
A wiHa ¢ 3) FuBEL DENZITY WFlé,5euHFRA, STRI1EED
HOLOHCTION LY +F13.5.33r(FRACTION TD) FRDEN #/TASTRLL690
C o4iHu ( 52 RESTHUCTUREDL FUEL "DenSITY WFat SaudFRa, STRILTQO
DOLuMTIION 1Dy «F13,5433ACFRACTION TR FRSIMN #ZTASTRLLITLO
Eo4THy ¢ 7y PELLET DJAMETER WFléeaBatnt Cm, 5TP11T20
Foigt) FL3es 384 0INCHES) DFS *FTAASTFLLT A0
G o4 TH C5) INIIIAL RESTRUCTURED FUEL DIAMETER sFla.504n0 CH STP1ETS0
Holud g WFlAa5 38101 NCHES)Y DETNE &/ T STPLLTH0
I u7As ¢ ) InITIAL LENTER HULE #7aMeTER WFlé.9aaHl T STP1L7A0
NEL VFL30538H CLvChES) uvolibd + ) STPL17T0
FACOA 230u=75 (MY FORTRAN=D =T60229= V06~L0T Th.09.03 Pagl  ay
1.
5TP11744
PELLET L[Sk DiAMETEE WFla.3eabt (M STP1LT790
Z Lok 1F13, 54361 CINCHES) DLISH *FTXsSTFLLEY
3 4Tt ¢ 3 PELLET DISH pEFTH . WFla,5.4H( M. STP11E10
4 Lyri ) F13a 503 CINCHES) a2 -1} # 3 STPLllbdv
Sun FURMATL Tra STP11830
A gtHs FELLET=TO=CLAD DIAMETRAL GAF +FlaodegH( Cm  STPLIBHD
g Lam 2 sF13a5.38H4(INCHES) SAPDL=DF S */7%+5TF11850
C aiien (103 CLAD INS(DE DIAMETER Fla,5ekHL CM BTP11460
b olam 2 WF13, 59 30ACINCHES) oct A/T%e5TPILIBTY
R ] €113  CLAY QUTSTLE DIAMEIER JFlévaaeHi v STFL1BE0
Folor ) sF13:5.38HCINCHZS) [Mlaa} /X4 5TP11B30
G b4l €lg) FuEL LENGTH vFig,Baer{ M STPLL1S00
moLun ) sF13.5238 (] N0HES) LFJEL{RTALY *fTX2 STP11910
1 47H% €13)  InUTIaL CENTER vOID LENGTH Fla.Sear{ Cmy S5TF11920
JoLabk g 1F1305 e384 (INCHES) : LVIIDL(REAL) *+/7X+5TPL1930
XA €1s)  SURHED GAS LONTenT WFla.24ah{CC/ 5TF11940
L 1UnGKAM) TF1305438HLCCAORAM) K3 */TX+5TP11950
M4 7w 15y FRACTION OF 30K3ED GAS wHICH 1§ HZ Fla,heaH . STFL1960
N LaH F13.5e3prd xX * ) STFL1970
51d FORMATL Tx, 5TF11980
A afes {lo)  FLENU® yOLUME WFla.5e4HtCy,  STF11990
B lyr (i) sF1305038H LY. IN ) VPLENZ A/TRAETRI2000
* GiHs (l%)  axlal TEMPERATURE SRADIENT ACROSS CUREFL3.>v4H(D=Gs S5TFLEQLY
# 1luk C} . wkb13.5¢380CDEG F2 DTEMP AfTXSTPLLUZ2D
E 4TH# {17) CUCLANT PASSAGE EFUIvALENT OT8METER  «Fl#é.%.4HC Cpe STPL2030
FoloH 4 1 F13.51038H 0] NCHES) JE */TX1STP12040
G 4TFH# £21)  COOLANT YELGCITY wFlaw3eaH(MfSy STPLZO0BO
Holuded) WF13.5038HEFT/SEC) v %/ 1XeSTR12060
oAt {23y FUEL SURFACE ROUGHNESS, AR|TH. MEAN «Elé.5.4H{ M. STPLZOTO
Wolukm ) +E13,5,38HCINCHES) ROUF */TX+afPLEOSO
I 4tia (24) CLAZ |0 3URFACE ROUGHNESS ARITH, MEAMYEL4.5.4A( (v STP12090
BoleH ) +E13, 50349 CINCHES) ROUC * ) §sTPlZlOC
513 FURMAT( TA, STP12110
A 4THs {3k FILL GAS PRESSUAE sFid,5sad{AT™, STPL2120
B LUHOSHHERES) +F13.5.38H (ATMOSPHERESY ATMOS * ) 5TPL2130
544 FORMATC TXa . 5TP12140
A GTrw £35) MELTING TREMPERATURE OF THE FUEL WFlae2a4H(DEG  STPLZ15D
g 1oH G FLl3.5435AL0EG F) ™™ * 3 5TPL216C
C * 1 * 2 * 3 - 4 L] 5 * & * 7 STPL21TD
52y FORMATC Txa 5TPI2180
A dyne FILL GAS COMPOSITION, 35X 1H® s 7X+3TPL2190
B lUHe (37TY  wFSyda 30M MOLE FRACTION HELIUM eSTXe §TP12200
C 21HFRACHE *  f1X sTRl2210
D luns (3a) 1F&.4s 3Ud MGLE FRACT]ON ARGON R 5TP12220
E 2LHFRACARK LAY STP12230
Folons (33  WF&8.8, 30r  MOLE FRACT{ON HYDRQBEN 5TX 5TP12240
G 21HFRACH *  fTX STP12250
HoOLyH# L4y wF8 4y A0GH MLE FRACTION NITROGEN 157X, 5TP12260
I 21HFRACN *  [TH 5TP1227Q
J loHs {al)  «FBu4s 3QH MOLE FRACTIUN KRYPTON 1570 5TP1l2280
K 21MFRACKR * 1Ky 5TP12290
L loH# (42) F8.44 30H MOLE FRACT]UN XENCN V5Txs 5TP12300
M 21HFRACKE * Yy 5TP12310
525 FORMATC TXulH#4124Xa1Hs ) STP12320
* 1 . * 3 - 4 * 5 * 6 L3 T STP12330
580 FORMATC TXa STPLl2340
A Z2TH# (63)  COOLANT S SODIUMJT8X. THSIGHF =y F8.2a 3X» lHe) STP12330Q
381 FOHMATL TX« 5TPL2380
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124

125

i2¢

130

131

L3z

133

134

< “ 1 ¥ 2 - 3 - 4 * 5 * [ #

FACOM 230=15 {MT) FQRTRAN=D =T60229= VOb-LOT T6,09,03 FAGE 88

bE3

#ATER (D]TTUS=BOELTER EQUATIONR, 52X,
THSIGHF =x Fl.Za S5xe 1He)

A 33H+ <43)  COOLANT

(4]

B

582 FORMAT( TX.
A 52H# {43)] CUQLANT WaTER CJENS LOTTES EWUATIOND « 53X,
B

THSIGHF = Fa.2y SXAv LA#)

w

553 FORMATL TX.
A pHa ¢ ) CCOLANT !5 wR1ER (SUBCOCL=DITTUS BOELTER: SATURAT

B l4HE=JENS LOTTES) SLXNTHSIORF my F8, 24 X LH#)
58% FORMATC TX.
A 52he (43) COGLANT IS wATER (TOM.§ CORRELATIOND + 53X

B THSIGHF = «F8.24 SXa1H#)
5% FORMATC( TX,

A S2riw (43) CCOLANT NOT SPECIFIEDFILM CQEFFICIENT I35 +F12.2,

B FH(AACM2=C) v FLlé, 24 14H(BTU/HR=FT2=F) 1 4% 5HSIGHF 1 13X 1 1He 3
55U FOURMATL 7X,

A 344w {494) FAST FLUX [HRADIATION pTLX THIFLUL =al3 v 0XalH#)
591 FORMATL T

A 34w (44) THERMAL FLUX IRRADJATIONA'TLX« THIFLUX msl39vl0Xa]He)
£33 FORMAIC Tx.

1 80Hs (4% FUEL THERMAL EXPANSION [S TAKEN INTU ACCOUNT.
V25X THNEXP =113+ 10X 4 1H¥

2
639 FURMAT( Tx,
A BoeE (463 {FCROGL.GT.0) THE CUDLANT TEMPERATURE 15 THE SAME o
# 52 TeMWERATURE OF THE CLADLING id. KUOL  ®alls
c 10X 1He)
b4t FURMATL 7X,
4 @ers  (53) NUMBER QF AX]AL SEGMENTS (LIMIT OF 202
3 W2lA. THRNPOK w4 [3¢10Xc1H* b
B4y FURMATL TX»
1 #oms () FUEL DENSTFICATIUN 1S TAKEN INTO ACCQUNT.
ViR THMDEN  ®y  [3» LOKs1H#

z

Bab FURMAT(TX,
1 ébmw ¢ 3 FABRLICATE SINTER|NG TEMPERATURE (DEQ Q)
2 45X THEIN I EMmoF B, 147X, 1H#)

B51 FORMATL 7x,
1 80w € > FUEL KELQCATION mMQDEL 15 USED.

+29%s THMRELUC= » i3, LOXslA®

~r

2
£55 FURMATL Tx,
i surie { ) .RESTRUCTURING CALCULATIAGN 15 NOT FLRFORMED
2 W25 THMREST = o 13s ZUxs1H#
bhe FURMATL Th,

1 dubs ( > HESTRUCIGRING CALCULATION |5 PEKFORMED

2 a25%s THMREST = & 13+ 10Xs1H*

5TP12370
STP12380
STP123%0
$TP12400
5TP12410
STPL2420
5TPL2430
STP12440
STPL2450
5TP12460
STPI2470
STP12480
STP12490
STPLZ500
STPL12310
5TRL2520
5TPLZ530
STPL2540
STP1L2550
STPLlE360
STPLZSTO
STFLZ380
STR12550
5TP12600
STPLZsLO
5TP12620
STP1Z630
STP12640
5TPL2E50
STP12660
STP12670
STPL2680
VETP12650
sTRL2T00
sTP1Z710
§TP12720
STPL2730
5TF12740
5TPL2750
STR12760
STR12770
§TF12780
STR1279¢
§TF12800

T L L Ll P e e e s LA LT T T R Y 53 N -0

EnD
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FACGM 230-T2 (MT) FORTRAN-D. =T6Q229= vO&=L0T T6,09,03 PAGE 117

# SOURCE STATEMENT

i SUBROUTINE STEPZ(KS? STP200L0
C 5TP20020
[« THIS SUBRDUTINE 1S CALLED FROM MAIN STR2OD3C
4 STP20UC04Q
2 REAL  MUF «MOL «+MOLEFR#MOLFR 5TP2005C
3 COMMON ZIYIELDY LYIELD 5TP20GEA
; 4 - COMMON #MCUNY 7 MCONY STR20070
5 COAMON APOWRAY/ PAYRGIFUELL*FLPONERCZL) +AICZ12 oNPUNIPTOT (LFMAXY STPZUGEU
1 PREQWR 2 [PEAK +DELP +FPMAX $TP20090
6 COMMOIN ABRNRAY/ VOLCCHALZATIVARLVA9L AS0Z 5TPZ20100
7 COMMON /DATA 1/ ZNCTaB)ZRGLT0) 1 8T(T4E0)+TABLE(2 80) 5TP20210
L] COMMON FDATA 47 PleCCRINIWSECTAY « AYOGAL 1 RR «CONEN ‘5TP2Q120
2 CUMMON /DATE 67 NZKZWNIRF«NST S5TPIQLIR
b COMMON ZCOM 0F TITLEC20X9AACTy 3083BI&. 5L1Y+CFC3s 30)«RVIZ2s 207 STP20140
11l COMMON FCOM 127 DENSITWFR3IBIFRIG $TF20150
; 12 COMMON /C0M 14/ RCUN . §TR20160
13 CUMMAON sCOM 207 RAGRHOS vFRUUWFRPOPY STR2UlTU
i4 COAbgl FCTM PLy ivarta Nl NF. STR2U1A0
% MO SCOMOZ5 S vOLUME . grkp2else
16 COMMAON ZCCM 90/ VOLGAS yWaHGC sTP2U200
i COnMak FComl 2wy [OUT Ly IPROF | X . $TP20Z10
i4 COMMEN "/ TaPUT f FROENSERS INSRSINZ FREUUZ «FRIS W FRAUSFRELWDFSOC . STR20220
1 GCODVITTDZ AVPLENZ ¢ATMOS S e xX o ROUF +ROUCYEXTR 1 DE LWy STP20G230
. 2 TILETIDEL T o THAR THR TMADBOWBR s hECsSTOMF s IFLUX,  §TPE0240
3 NCLAD s uCON  NFLE cROOL s NEWK s NEWCL » MENFLEVOIDZL s NOMS3TP 2250
4 FRACHE 1 FHACAR  FRACH «FHACN ¢ FRACKK o F YACKE vHGACEL o SYP2U260
5 DTEMP  JCLAL A HGYPERAVE (MINT TCUF ¢ [STOH [ CHEP | SwELLSTR202T0
b ANEXP A MEXR (NHST LTP207280
i3 COUMMON ¢ INPUT AF MRESTWLCKEP LD | SHarD 154 STPz0230
P COMMON FPOWSEE S PORREF (210 S1Pz030Q
L4 41 CUNMMONZATA 37 VOLAT(29) FISGK(ZY) sTP20310
22 COMMONFDTALAFFD AL 5TR20320
23 COIMAN FMUCLE [ NUCLE AL 23) 5TF20330
24 CIMESSTOR YOF (3¢ 3UD Ry INCHE2D 5Tr2d340
2% TFLkS.CT L3 RO T 10002 51P20350
2w FRO=DENS L isFRDEN STrelinl
e HEOS=pER S T#FRE N sTiPgU310
8 SMULLME=E ] f4 e (DF S5 %2 =DyDID2 w2} 51720380
2% VULCCRVOLUME STRZ039T
b W =RbOFVOLCC STP20400
31 GRPLCC=F RPLUD Z#RHG " STRP2L41U
32 GRUCC=RHD-GAPCCL $1P2U420
33 PATHT=g 35 wF 3D+ 238 , kFR3A STP20420
34 FRul=UAT~ T/ CUATw +32,) . LTR2U440
35 ST HTRZIY REFIY+ 280 #F RGT+ 810 %F RG] STP2045L
kD FROLPUEPLATW T, (PUATa T+ 32005 ) 31220460
N wliwkRIG#FEUIIRAVOGAD £ 238 #yOL - S1R04 70
33 TATLRENIYRERPUPUR B GADT 239, #i Gk C STFZUL4R0D
3% AB/SFHAURF RPIPURAVOCAD S 240 , #vLLCCHERPUCC $TP2U430
40 AUZEERG L #F RPURUFAYOGAD /241 #VULCCHGRPUCC STR2U500
a1 A1LaF R3S HF RUL#AVOLADY 235, #YLCLERRTEL 5TPRUSLIV
£l aleild o 5TP20520
63 AT=ATZ STHZO530
wh A =asd 5T1P 0540
45 a9 =AY 5TP2u5%0
“h Aly=alus 5Trr20560
47 TRuhIm2 3ads2 5TFZOLT70
ah ¢ WRITECbYEULY 0N FECEFIFTIS
LEd ue [ & STHZ2U53U
FACLI 230=T5 (M1 FubliiN-§ = TERZ2Ym 76.09,03 BAGE 118
* SOURCE STATEMELT (LTEPZ PR
g 3 AR TZLeBLEY 0K STF20600
51 s rUNT[NUE 5120610
‘ ’ < 5TP20620
i ' LLDDING CHEER DRTION ERINT 5TF20830
o STP20G640
AR PEICARRE LT, 07 wRITF(64611) [CHEP STH2065%0
53 PFPICREF 0T 0 wEITE(6.617) ICREP STP2UGSLD
P [ELCHEF cbwa 1 wRITR LB e821) LEREPR STP2ULTO
C SThELedy
C CLALD [N ELAST {C DEFORMATION -ORTIWN PRINT 5TP206490
< 5TP20700
55 TFCICUF AL T.0Y whITECS02%) JCUF STPRGT.LT
[ STP20T20
. < FUEL SAELLING UPTIUN HeIRT STR20T30
¢ } 5TH2UT40
56 TECLSWELL . Ed. 1) whiTELS+632) 18wicy : 3TP20730
b7 PP CISHELLAER.2) «HITECRIRIZY 1SWELL STR20740
< ATR2UT70
o STOREN ENERSY OFTICN FRINT STE2u740
< STP20790
EL] TF{ISTURY 73411.70 5TP20800
49 TL wRITE(6+oul) 15TOK STH20B10
EYe R TS Ta STvduaav
Y T3 WRITE(&bu3) {3700k STP20830
Be t% CUNTINUE STe208a0
C . . STR2DE5Y
4 PEAK GN AVERAGLE SELECT OPTION PKINT STRP2UBSL
9 5Tr2La?o
a3 1FCIPEAKY Blebledd STFZUBBO
a4 Al whllECEs651Y 1FEAK STP2UE90
o G0 TO 83 STF20900
a6 #2 wKITE(816533 [PEAK 5TP2UYLD
H7 3 CONTIUE 5TF20820
Y] IFLIQUTIY &5+E64B6 STR2UY30
L A4 aRITE(ev86l? [OUTL 51P20949
Yo G 10 &b 5TF20950
T b CUT JHUE 51P 20960
24 IFt1IRRGF . EB, 17 sRITE (28803 | IPRUF 5TP2U9TO
& . 51P20980 -
T3 1P (MEXF.GT,0) wRITE(fyaS1d MEXP . §TR20930
4 . 5TP21000
T4 TF(MCUNV L EQ.U) WRITE(E+TOLY MLOKY 5TP21010
i5 IF MOty 1) wRITECeTO2) MCONV $TF2i020
C STF2Li030
C CLabilivG YICLD STREMGTH QFTION PRINT STPZL040
4 . 5TPZi0%0Q
e |F{IvIELD EG 03 WRITECE710) I[YIELD STPZL060Q
C STPZ1010
Tr JIFENHIST EN,G) wHITE(B.720) NHIST STP2103C
Ta TFLMHIS L EW, 1) WRITECE+721) NH[ST STPZLO90
79 TFEMUCLET.ER, 1) WRITF (5725} NUCLL] 5TP21100
80 wRITE{61902) STP21110
81 RETURN STR2LL120
4 [ —— 5TPZL130
C 5TP21140
i . 82 10000 CONTINGE 5TP21150
i K3 GO TG {1111.222713333,4604,555546666,7777} K§ STP21160
84 1111 CONTNUE STP21170
&5 RETURN 5TP21140
3 . 37 —
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# SOURCE STATEMENT (3TZPZ

e

EL

136
1as
13e

* SOURCE STATEMEST (-10H2

1a7
i3k
HE R
lag
L+
laz
le3
lax
145
lin
147
144
LS
Lt
i
is2
133}
iv4
L33
136
137
134
1%3
leu

1n1

Loz
1a3
low
155
ins
lai
lns
io%
1Mo
17:

173

174
17%
1re
117
1’8
178
iap
181
122
143
134

183

FACOM 230=T75 (MT)  FORTHAN-D ~T60U22%~ ¥06=LOT h.09,03 HAGE 119
%
2 - P ——— SR L-TT)
2222 COUNTINUE 5TP21200
4 §TP21210
C TRERMAL CONDUCTIVITY OF FUEL PRINT T 8TP21220
< 5TP21230
TF{NE#K.GT.0) #RITE{6.303) STP21240
TFCHGONY 2002054210 syYraizsu
20U KL = HCIN & (=1} sTP21260
1F (KCUNLEL, 2) wRITEQH73E) NCGM 5THz1270
TEORCON c2,AND FRREN.L T, 950 XCUN = 1 5TP2lz2a0
TROKLONGED, 3) wRITE(bT33) NCUN 5TR21290
TRORCONGEw. 4 wHITEC(R 1363 NCUN STP21300
IF{KCONER, 5 whITEC(BT35) NOUN STP2i510
50 Ty 224 STPZL320
TEQo.L L0l NCON 5TPZL330
o STP2134u
a1 STPZ1350
To (e T30 A0 5TP21560
LI LY, 5TR2137C
20 AM[TE LSS0 STF21380
TF{NCONG 23002308200 STPZL390
230 20 TO (#314231e7b0260.26U. 26U ¥ W KCON STRZ 1400
23100 2%0 Jml.1l 5TP2l410
AR 30 RFLOAT (=15 4TP22420
HENPES § STPZ1430
FOONDCFRO N TR a2 T3, Jh 10N STPZ1440
k41 F33 60 o 232 STPZLlast
TR CFROT A TEMP #2750 WK CURY STR21asw
4 STH2L410
ERYS Avdi = FCONGFRUENSTEMF+273, v AL0ONY STPZ1480
el QT IHUE STHZ1490
5TPZ1l500
STP21%10
Pos Yy ETU J=ia11 5TR21520
TP =dul s FLGAT{ =1 STR215%0
SFLLad)=(TEMT) STF21540
IFZags = FOOHDIFRCEN TEM 4 ET, o RLON) STP21550
CFi3adr = FOoubDOFRSIne TEMP#2 T3, 0 KLONY 5TP21564
1y STR24570
STP21530
GTR21590
2a0 sTP21630
34 1aiNe GTHE21lelY
YUFtLwar = CFelad) = 1.8 + 32, 5THZL620
A4 0) = CF (2 J3E9T.8 5TP21630
FCTL3ed) = CFi3apwd?,0 STP2iu4y
238 £ONTNUL LYFZLASD
sirileibe ol CLOF Qi ) a¥YOF {iaJdai=laiyadulaniNeg STP2LbA0
AL TELGEID) 5TPZ16T0
A TR(neTusy aTPzlesl
RrTURU STPZLBC
= 51221790
LuAT THUE STLALTLG
STE2L740
o TLald i 0P zai [2a PRENT STH21T34
4 RT221740
CFENEwWR o 01,0 iy Tu 39y HIEFIN -V
SEITR b 9GS STRELTON
IUG QT Nk &I2217H0
Falum 230=15 17, FOKTRAN«) ~TRGgzde via=lOT 16,0703 Bage 12
I}
i Te gz STF2ZLTHU
[FRCLAN e 1) wiITECR S TH1) MLy STe21790
TR JNCLA HROTRE AR TDZY uCL AL STRZLEGD
17 CHCLAD . i1 TECaa 198 nCLAL STE2L610
LT NN WAL TE(ua 1391 NCLADL HTP2iB20
GuoTa 520 STRZ1830
’ SMP2L&40
2TPZ1R50
1224860
314 ot STRZIBTO
STFELBBY
3zu WNCLE G A=) B0 TS 380 STH2I690

C

[
<
C

[aFaXal

il = qerd STR2L340
e 830 [=1.7 5TRZLYLY
5TE2L13240

PR ESL R IPLE, B
3ou Aa{l«dd = LR30T4D)
G T Y9

£TPel930
ETRZ1940

40 TF(HRLAD e =¥] G0 TO 160 STPZL950
wiom WST 5Tr2lysy

IV PIVERE N STH21973

DU L0 JmlGNGT STP21984

A50 2e{ledr = BTl 02 §TR21950
Gl T afo STHR27000

20 U TRUE STPZ2G10
ETP&D2U

CLARM LG MATEIleC PFECIFICATIUN Enmdi PRINT S5TF22030
aTRE2n4d

R TE(eaTen) nlLAD STF22050
2T §TP220u40

At Cual THUE 57P22CT0
TFOMCLAD GG o 1) Nhymb Ol AT sTP22080

why lEQeaTig) I¥lels 5TPZz090

wre | TECR 2300 STR2Z100G

¥R [Th(asfaly STR22110

A TELu90U) STP22120

DC 380 J=isnn 5TF2213Q0

35U A ITECSTS0Y {Aa{loe) Il ) 5TRZ22140
wh [ TE (b FUg) STP221i50

KL | Uiy $TH22160
G444 CCMT [INJE STRIZLTO

EEsIsessEsEsdzasmicssiEDARSsEEE.EIRCIISICNCESIEzavsusassxcassZsssx=znex$TR22180

STRP22150
FLUR DEPRESSION PRINT $TPZ2200
57P22210
TFONE#SLGT,0.0% A NEWCL,GT.Q) G2 T &Q0 STP22220

Wi i TE{S1333)
450 CONT INGE
#RITE (03007

nU 810 J=l.NE STF22260C

419 RVYINCHCJI) = RV{iaJ) /f 2.54 STP2227TV
wr i TZ064300) STHgZ280
ARITELEVBL0Y NFLAV RV Ly J)vRVINCHIII 1Ry (ZvJdeumiahb) 5TF22230
ARITECE 902D 5722300

. RETURN STF22310
55535 CONTINUE sTH22320
. STP2233G

CORRECTED F.P. GAS RELEASE RATE PRINT QUT 5T#Z223640
3TRPZ223%0

1F(FRDIALLLE Q.U PRINT GUTHFPDIAL 5TP22360
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FACOM 230=75% (MT7) FORTRAN=D =T160229= V0i6=LOT T6.,u9,03 PAGE 121
% SOURCE STATEMENT (STEF2 Phd

135 PHINT 903 STP22270
157 HU S0 1 = 1 4 E9 STR22380
134 FLSGOR([}=F [SGRCTI*FPDJAL 5TP22390
169 JFCFISGHET) GEL 1,00 FISGRETY = 1, sTM22400
1372 510 CUNTINUE 5TP22410
131 PHINT S0L §T=22620
132 PRINT GGu+FPDIAL STr22aldc
193 FRINT %03 STR22440
134 u %15 7 =L « 29 5TH22450
135 PRINT 906 vOLATOL) «F[SER(D) §TH22440
19n 515 CONTINUE 5TP22470
137 PRINT 902 STR22430
198 RE TURMN STPZZ2430
139 nhbo CUNTINUE §TPZ22500
200 TITT CUNTINUE 5TPZE510
231 REJURMN STRZE2520
4 * 1 “ 2 * 3 * 4 * 5 - & * 7 sTH22530
Zy2 &CL FURMATL Tae STP225%0
A Bars (373  THE HYDROGEN 1S &8SUMED TG REACT w[TH TAE CLADDING STP22550
H 21X FHNOA = [3.1UXelhe . 3 5TP22540
203 s02 FURMATL Tx. STR24570
£ d4Hu (57 HYDRUGEN 1S5 ASSUMED To REMAIN In FUEL PIN 5TP22530
[ LELAy ThNUH =, 13,10XcLN» 1 STP2253)
20% 621 FURMAT( TX. STP22600
- L3 th1at ] €0} clLASTIC CLAD DEFLECTION TAKEN INTO ACCOUNT. 5TP226140
2 ZVTHICOF =4 134 10X 1H#) STF22620
20% 632 FOIMATL TAs 5TP22630
A1d9H#E ( ) akiTHOFF. ET Ak. MODEL 15 USED. STP224%y
1 CTHISHELL=s [3010X01H) 5TP22650
208 £33 Fu<mal{ Ta, STP22460
LR TY ¢ ) WEVISED AP (LOSURE MODtwL (5 USED, STP2E6TY
M & vIRISAELL=e]13¢10Kelne) STPIc6B0
Py B4l FURMATL TAW STPZLE50
E1Lorw C&2)  STORED ENEREY CALCJLATION 15 NOT RERFORMED. 8TP22700
B ATHISTOR =mal3.104ciHe) STRP22710Q
2uB vad FUSMATL Ta, . 8722720
ALUSH# €52)  STOAED ENERGY CALCULATICN |5 PERFGRMED, 5TF22730
B CTHISTUS =s13010X01H%) STP2Z740
2iY 651 FURMATL Ty STF22750
ALOGHS {63) A PEAK PONEA NEEUS TO BE INPUT. STrP22760
3} - +THIPEAK =y 13110X1H%) STE22TT0
2iu 653 FUHMATL TX, 5TR22780
ALUSHR ¢63) AN AVEHAGE POWER NEEDS TU BE INPUT. 5122730
B ATHIPEAK =0 [3010X 1) 3TP22BOC
211 641 FUKHMATL TA, $TPR2810
A Soris { ) CLADUING CREEP YALUES DETERMINEL FAOM sTRPz22820
2 YAOKS THICREP =4 13413& 1rin) 5TP22B30
&1 817 FURMATE Ty 3TPZ22830
A1U5H (393 A TAGLE aF TIME VERSUS CLADDING CREEF DOWN VALUES MUSTR22830
AgT HE USEL, ICHEPaTHE ~UMBER OF CARDS, ATH[CAEP &4 [ 310X lHK) STH22B60
213 o6l FOSMAT( fa, §TP22870
A sUHs (64) ORFTIONAL EWyATION LIST ©ID ~NOT PRINT STHZZE80
] E VEHXATATOUTT = 13« 10X, 1H* ) &TP22330
| 214 bni FUAMATC T STRZ2%00
i A ol {oH4) CPTIONAL ESUATIOM LIST i8S PRINTED 5TP22310Q
B V204 THIOUTL = w13 10X 10w ) $T+22%20
238 ey FORMATC TA. $THZ2930
A olrk (55) HADIUS TEMPERATURE BROFILE IN FUEL PIN [S PRIN]ED  5TP22340
] 23X THIIPROFE o [3410Xs MR 2 5TH22950

FACUM 230=%% (MT)  FOURTRAN-D ~Tauged= vOp=L27 76,09.03 PAGE 122

# SOURCE STATEMENT {3TER? )

214 64l FUSMATC TAy 5TP22560
A Blhw () FUEL THEAMAL EXFANSION 15 TAKEN [NTL ACCUUNT. v 5TFZ2970
B 45X STHMEXP =+]3+10X.1He) 5TU22980
217 Ful FURMATC TX. STR22990
1 dobie (6T)  GAPCON=THERMAL=-1 OR[GINAL CONVERGERCE HMETHOD 1[5 ustUSTP23000
2 25X CTHMUDNY =y [30 LURW1HW )y 5TP23d10
214 TuZ FURMATL T 5TP23030
1 Burs (86) WCWTUN RAFHSON METHGD 15 USES §THZ3930
z V25K THMCONY = o |33 LUXsIH* ) 5TP23040
2i9 TID FURMATYL TAs STi230%0
ALUIH € 3 YIELD STREwGTH 15 USED FHOM TABLE OATA wHICH [$ ASS15TP230n0
HGNED BY NCLAD wPHL v TELDRa I 30 L0XabHad STP23070
220 T2u FURMATC T4, STP233Jsy
1 J5H« ¢ 3 TIME DEPCNDERT HISTURY TTOXCTRLALST =al 300X asrsy S5TP23030
* 2i1 T2l FURMATC Tae STP25100
1 33ris ( 3 BURNUP LEPENDENT HISTORY s TUATHNHIST =13, 10Xs1H4) STH23L10
222 Ted FORPMATL Tx. STPZ31Z0
1 42He ¢ 3 FISSION PRUDLCTS yI1ELD PHINT QUTes3Xs THNUCKE 1=, STRZ3130
2 . I310R+ine) 5TH25140
2¢3 T32 FORMaTL TX, 5TP235150
5 A Bakn («3) FUEL THERMAL COMQUCTIVITY VALUES CETERMINED FROM wARSTHZ3160
By LESIOGN ERUATIONS F&1Xe TIINSUN) =y 13+10X+1H* 3y 5TPZ3LTO0
FEEs T33 FOAMAT( TX STP23130
A Burs (483 FUEL THERMAL CONDUCTIYITY VALUES GETHRMINED FROW DATSTR23190
BA OF GURFREYs ET AL 42L&y THINCONI =+ [3¢10Xs]lrw ) STP23200
2445 T Fundal( TX . STP23210
A Bake (+8) FUEL FHEXMAL CONDUCTIVITY VALUFS DETERMINED FRUM DAT3TP23220
BA OF LYONS o ET AL 2214y THINCON) =y 123400%.14% Y §TR23230
224 T35 FORMATL TR STF23240
A BaHe (48) FUFL FHERMAL CONDUCTIVITY vALUES DETERMINED FROM RESSTP23250
2AW-AL EQUATICH 121K THONCUND v 13010Xelre ) 5TR23250
2:7 T3t FURMATC T4, 5TP23270
A BaHs (48) FUEL TitlEWMAL CONDUCTIVITY VALUES wERE INPUTTED 5TR23250
B V2LlKy THNCONI®, 13+L0Xalide ) 8TP23290
228 TulU FORMATL TA.1HR 17X 'TEMPERATURE Y v&6Xy ' THERMAL CONDUCTIVITY 430y $TP23300
1 s iF# TR lH#L26X L1M7/ ThoLH#54Xv PUNRESTRUCTURED FUEL! 5TP23310
2 12143 TRESTRUCTURED FUEL ' o135 a1H% / TX 1H® TR 2F0IN=Y (144 S$TP23320
3 v 2B0LH=) 110X+ 28C1H=}, SXN+1HR/ TXalH#410Xs ' {VEG C) 'eEX 5TP23330
3 WEDEG FY'a1BX Y (WATT/CM=0) (BTU/HR=F T=F) 14 10X 5TP23348
5 ' CaATTACMC) (HTU/HR=FT=F2 'y BXslH®y TXelHe126X,1H4 ; STP23350
3 CTKaiH® TR FLlO0, 00 XaFL10+00l8XFLl0.3+5K4F10,3134:%140.3 §TP23360
7 v BAIFLO.3 012X e1p) ) sTR233T0
2:9 151 FORMAT( TX. STH233H0
& SaHe {53)  CLAUDDING NOT SPECIFIED. PROPERTIES wERE [NPUTTED $TP23390
B v21X+8HINCLADY=s T3e FXslhe ) 5TP23400
230 754 FURMAT{ TXa . STP23410
A 3aHw €51) CLADDING 15 ZTRCALOY=2 +TiXaBHCNCLAD)= |3+ IX1iHe) STP23420
231 754 FORMATS TXa STP23430
A 34He €513 CLADRING [5 ZIRCALOY=4 +T1X+8H{NCLAD)=[31 9X,1Hs) 3TP23440
32 T9 FURMATL Txa 5TP234%0
A 4iHw {50) CLADPUING I5 316 STAINLESS STEEL+b&Xy §TP23460
B #m{HCLAD) =y 13+ 9Xe¢1lHw ) STP234T0
233 Tol FORMAT(SX« 36HELADRING MATER!AL SPEC. ERRCR NCLADs: (3 . STPZ3480
1 10K 5TEP2 ) 5TP23490
234 TT0 FORMATL TX, LH#v 104X W8H 1Y1ELD®y (34 9X+1H& ISTP23300
235 TRl FORMAT( T#. 1H®+10x, 40HTEMPERATURE THERMAL YIELD STP23510
A 1 TR ONRYOUNGS PQLSSONS THERMAL MAYE, 5TP23520
E LHR al6x. 1H# /7X» LH#e24Xe 30HCONDUCTIVITY STRENGTH 5TR23530
C v 3%, 50HMOCULUS RATIC EXPANS 10N HARDN 5TP23540




FRCM Z3u=79% (M7)  FORTRAMD =Te0229= vOe=LOT fR,09,03 MAGE 123

* SOURCE STATEMENT (5TeR2 3%

: B IHESSLaXslHe FTR LR 37X GHCUEFF. o J1Xe IH*/TX2TP23550
; E  lhas 12X¢BOH(DEG O3 L0 RGFEH2) {KGFCM  BTP23560
i FoEm2y 28 Zlny /0D CKGACME) o LBxelHw ) 5TP23I5T0
: 236 TYO FUKMATC TXo1H#oFPD1aF18,34F15,10c17,5eF13.3+E17.0F13 1 al0Rk sy 5TF23380
! 237 B30 FUAMAT(TX. 5TP23573Q
1 10HR (34> FLUX DEPRESSIUN vALUES USED 5TF 23470

? WASASTAMNFLAI = T3410X41H  / STPZ361N

3 2(TAelH®»1ZaXeLHE £2 TXoLMRs27 X FOTAMETER v 36X "FLUX RATIO! 5TP23620

4 @3KalH#® /O TRALIH®WZLIRYC CM D P aBxa PCINCH Pa B2k I / 5TP23830

5 W TALLH#124R0He /4 (TENLH® LT bL0. a9 540F 1040 2T% Flu, b STPZ3640

B 45Xy LlHw bl 3 STP23e50C

238 H20 FURMAT( TX» STR236R0

H 1 déHs { ) FUEL MNOT CRLEP STP23R70
! 2 221Ky ToLCRERP =4]13,10Xa1lNe > 5TP23689
i 239 821 FURMAT( TX» 51P23690
! 1 guHw ( ) FUEL CREEP $TP23700
! 2 21Ky THLCREP =4 l3,10Xx1R% 7 STP2IT1N
| 24l GLU FURMAT{ 7XalH* 4] 24K s 1H* STF23720
! 241 SUl FUSMATATX»JH#s3i24aelH® / TAalHwe124R4]He 2 5TP23750
28é 902 FURMATC( "TA»lri®alZ4XvilH% / TX+126C1H®") Y 5TPZ3740

253 903 FURMATCIHL / TXR.1Z6C1Hady / TR Llr® 124Ka1Hs ) 5TP23TSQ

‘ FEL 304 FORMATL TXa STP23760
1 b4Me { > F.P, GAS RELEASE HATE CONTROL DIAL STRE3TTO

‘ Z 21Xy THFPUOLIAL= F2. 38X 1He / 5TP23780
} 3 IRl lZ4XalHe ) 4TPZ23790
‘ 245 SG5 EURMAT (IXa 1H# 10X 40HVULUME AYGE, TEMP, (0D RELEASE RATE STP23800
! 1 FaXsLH%® / TX11lH®124K11P# ) S5TF23810
| Ll F0B FORMATCTR ) H®e 20K F10, Zv3XF12.6+TTA1H* ) sTP2382¢0
247 907 FORMAT(// L1GCLH#Y . ¢ CAUTION FPDIAL NEGATIVE FFROlAL='«F3.1s 7} STHZ23830

4 STr2i840

24E 1001 FOGRMAT(SXs 4THFUFL THERMAL CONDUCTIVITY SPEC, NO EHRQR NCOUN® 4|3, S5TH2385%0

L igH  STERZ Y STF23de0

¢ 0 1 * 2 - 3 * o - 5 - & - T STP238TU0

[T T T TS * re e r T e . SR RERRR TR Rt naLTRZ3880

24% Etils STFZ3890
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» SOURCE STATEMENT #

2z

23
24

£3
26
'
28

29
ED]

31

33
34
35
36
a7
38
39

al

» SUYRCE STATEMERT (STFP3

43
43
4
45
45
AT
a8
43
20

FACCM

234=15 (M7) FQRTRAN~D = =T60229= vO&=LOT 75.09,03 PAGE 132

SUBROUTINE STEF3 STPICCLC

C THIS SUBROUTINE 1S CALLEC FROM STITCS STP30020

[ ' STP3ICU3C

REAL  MUF +MOL WMOLEFR 4 MOLFR STP30040D

COMMNN /COM39 / HELUX(20) ) STP2CC50

CUMMON #DATA of F1aCCPINIWSECDAY s AVOGAD +RK 4 CONER STR300&0

COMMON FCOM D7 TITLEC20)oAACTs 30)iBEB(By 51)2CF (3. 30)4Rv(2Z: 20) §TP300TC

COMMON FCOM 027 1POWWISTER [TERWKOUNT 5TR30086

COMMON /CUM 037 TUPDELRCUWDELRTGELKEATCOOLSTP §TP30090

CONMON FCUM 08/ 1T+ JCASEYTCOOLF »RHQTOT . STP30LGQ

COMMUN FCOM 21/ HelNNeNNNGIF STR30110

COMMON FCOM 357 TBI+TBOTCCsTCI v TCOTFS 1 THATHR 5TP3G120

COMMON FCOM 387 ROVRAB QOVRAC«wOVRASvHF STP30L3D

COMMON FCOM3ST/ TAVGC STP3ULsU

COMMON 7 1%MPUT / FRUENGFRSINSDSINZ sFRFUOZ WFR354FR40FRaL,0FS5.CC) . 5TP3015D

1 LCODVOIDZ WWPLENZ s ATHGS » S XXy RIUF tROUCSEXTP+DE v 5TPIV1GD

2 TINLETDEL 7o TMAXSTFR T DBOBR +HBCSIOHF v [FLUX, S5TP3L1T0

3 NCLAD «NCONWNFLX « KUOI «NEWK s NEWCL « NESFLAVGIDZIL v8OH25TP30180

4 FRACHE + FRACAK s FRACH ) FRACN WFRACKR 4 FRACKE » HGACEL 4 51P30190

3 DTEMP « ZCLAD vHGYPEKAYGWMIN[ + [COF s ISTOR« [CREP+ ISWELLSTP30200

3 ANEXP  MEXP NHIST 5TP3CZ21C

COMMON #COM3P/ THAT 5TP30220

[ BT 2T 22 FEFRBE R AR SRR R RS w5 TP30230

RUVRAC=R F{PI#{0CO+2, #DELRCO)}Y STP3UZ40

HFLUR CIROw pwdOVRAC . STR3ID250

ROVRA =P FAP1#CDCI+2,%0FELACY) STP3Q02Z80

QOVRASSF F{PI#{DF5+2,#DELK)) STP30270

1F(RQOL,GT,0) GU U &8D 5TP30250

IF(S[GHF) 39046004810 STF302%0

550 CONTINUE STP30300

< §TRP30310

< CLADD [NGmTO=COCLANT HEAT TRANSFER COEFFICIENT UF wATER STP30320

< ) STP3I030

< KoJ=l +.D]TTUS BUELTEH, KOJu?2 o JENS LOTTES STP30340

C CKDJ®3 SUBCOCL, . DITTUS=BCELTER « BOILING, . JENS-LOTTES STP30350

OJ==L#IF [ X(STGHF) STP30360

C AERRRERRRERERRDRERRR DR CALL HTCw FRREEERARRAREEE R R R A5 TPE03TO

CALL HTOCW KDy TCOUL vBD /KA, VA UE L 1F TCOVEXTP W TEATY STP3U3LD

Go T &3¢ STP30390

C AR TRRERL BN TR CALL RTCLw RARRRER AR AAERREEREE Rk STPI0A00

UL CALL HTCLM (HF 2 TCGOLADESY) 5TPI04L0

GO TC 620 5TE3IG420

610 HF#S[GHF STP3LE30

62 CONTINUE . S5TP30440

C HEARE AR RR LN HAWAHHHHARH  STP3U450

TFORELEL,0) TCO = TCoOL STPI0460

TF(RF (LE. ¢, 0) GO TO &30 STPJ0&4TO

C B SRR HAMNARHHHRHRH STP304680

TCU=TCOUL v @OV RAC/HF STPIV450

€30 CONTINUE 5TR305300

TAyGCwiCU+ 20, . 5TRAVBIC

GOVRAA COOVRACHROVRATI 72, STR305Z0

fLIR =1 STP3CU530

Gy CLITINVE STP30540

Il = STRILSE0

1N = 30 STP3V5E0

TCC w TERSZ(TAVGO s AR 2 AN« INLe INZ2 NI 31) STR3Q570C

[H1RY=lITRY+] - STRIU5E0

DEL TCmUOV AR (UCU+E, #DELRCO=DCT =2 #DELRCY F (2, 0%TCT) STP30590
FACOM 230=T73 (M7) FURTHAN=D -Ta0z25= VvOB=LO? T6.09.03 PAGE 133

PR

TCL=TCUrDELTC 5TP3Ce00

TAVGCL={TCO+TLII /20 STPIQELC

NELEABS (TAYGCL-TAVGC) §TP30a20

JFRBEL=U,59) 67046704650 5TRI0E30D

B30 TAVGCwTAVGLL STP3UL40

IFLTITHY=50) 6406404650 STP30650

6hU wHITE(D:11670) . STR30660

B70 CONTINUE STF2Qe70

GU TC YD 5TP30680

by TCIeTLUOL STF3UASL

TRyGC=TC =20, STF 30700

FWVALAR(BOVRAC+HUVRAT) £2, STF3CTLC

TITRYmd ' STP3UTZY

INi=7? STP30730

INZ®=30 5TP307T40

BE2 CUNTINUE R STR30T50

TIIRYs[ITRY+] 5TPI0T80

TUCATEAR (TAVGC ARy 24NNy ML [N24IN3,32) STR3I0TTO

BELTC=ROVRAAS (PCU+Z , #DELRCQ=LC =2y #DELRCY /(2 , 0#TCC) STPIUTED

TCU=TCLI=DELTC STP30790

TayHCL={T 0+ TCI) /2. . STP30EQ0

DEL®ABS{TAVGC=TAVGCL) STPINELO

TF(DEL=0.5%) 6EB+6E3 1084 STP3U820

688 TAVGC=TAVECL SIP3QE3Q

IFCITTRY=50) @BZ16621656 STP3UALD

hhE WHITE (014702 5TP30850

€88 CONTINUE STR30860

HF a0, 0 STP3087TU

640 CONTINJE §5TP30880

GUYRAG=(EOVRAS +QOVRAT) /2. 5TP30890Q

C STP30900

C SET UP SYSTEM OF N NODES OF EQuAL THICKNESS. RACTE IN FEET T STP30910

C 5TP30920

TFLRTC Il +GOVRAG/HE 5TP30930

RETLIRN 51730940

1470 FURMATEI0X. 'NQ CONVERGENCE [N TCC STEPAY ) STP3U9LY

C » e ARRABRRFRARERRARFERB R SRR AR LR RS F AR RS RA RN R A% ke nnGTPINHD

END 5TP3C9T0
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# SOURCE STATEMENT +

! # SOURCE STATEMENT (aTEPY

a2
“3
. : 44
45
48
Ea
8
49
a0
31
22
23
54
55
56
57
58
29
1]
61
bg
: 63
| sS4
65
1]
a7
(1]
&9
o
71
72
73

T4

I
L]

FACOM 230=7% (M7)

ann

[aXaRal

ra

b3

n

[aRaNalal

SUBRUUTINE STEPS

FQRTRAN=D -760229~ VD‘-LOT 16,09,03 PAGE 134

THIS SUBROUTINE IS5 CALLED FROM 5737104

REAL  MUF +MOL +MOLEFR « MOLFR

CUMMON

COMMTN
CUMMLUN
CoMMaN
CUMMNN
COMMON
COMMON
COHMON
CUMMON
CCMMON
CumHON
COMMON
CoMMON
COMMON
CUmMMON

TP

COmMON

FPUYR

/DATA
SCQM
£C0m
FC0M
FCOM
FCUM
Flecell]
£C0om
£CUmM
FCOM
/COH
FCOME!
FCOM0
FInpy

fREaT

AY S

44

af

i/
02/
037
4/
05/
13/
layg
214
EEY
P
48/
T/

Rus

PAVRGFUELL sFLAPORER(2L) 441 (212 4NPUWARTOT A LPMAX,
PKPOWR « [PEAK s DELP 1PMAR

P{1CCP INI vSECDAY s AVOGAD 1RR s CONEN

TITLEC20) «AACTs 32034BB(Es 51)2CFC3y 30) Hv(2, 20
TTC 512 +TSRE L) vEINEBLI 4@ (51207585102 CLCAP{2420)
1PUw+ [STEP W I TERsKOUNT
TO1PWLDELRCOyDELRCYDELR Y TCOOL A5 TP

RS INF 185+ BEULGTOT

BURNUP » TRAYSWYOIL TOTLDY « TOTBUR

RFS5 1 FNPOW e RS INZ JK¥OTDZ

RCON ’

H NN NN G NF

TBLTBOVTCE TR« TCOTFETHW THR

PC{20451) « IPROF

DSINSRSINATEINCTEINC OVOTDWRVOIDST
FRDENSFRSINIOS INE1FRPUO2 vFRIS1FRGUFRELWDFS DL
NCQOSDOVOTDL W WPLENL ¢ ATHOS 2+ Se XX sROUF vROUCYEXTP 1 DE 2
TINLETDELT+TMAX TFReTMsDBOWBK e HECSIGHF 1 [FLUX,
WCLAD s NCON s NFLX y KUDL e NEAK s NEWCL + L EWFLX s VO1DZL «NOH
FRACHE +FRACAR 1 FRACH +FRACN +FRACKR +FRACKE «HGACEL 4
DTEMP 2 ZCLAD mG PERAVG (MINT ICDF  1STOR i CREP« ISWELL
VNEXE A MERF 4 NHIST

ISINT S RYO DX VYO IO VLENGT

CUMMAN /TNPUT Ay MRESTWLCREPDDISHWHE | 5H

N=50

Cha (b S+Db L heRYUIDI FFLOATKNY
FUm(HFS+DE R}

pe oo

P=lon

Rmigd=pRe (=1}
Tl w(2,%R=kJ

INL = 2
Nz = 2

0

BLGWRF 5/HUDD
IATIU = TERPEIGCDsRY 2 abFalidl 1 INZ1IN3e4l)

RUK=d=])

K

1F{RORVGEHSIN ) GO =P In(Rasi=ROKen2 ) #RAT [UeQUY
TP RORLLTWASIN

S5TP4Q010
STP40020
STPLO030
5TR4Q040
§TP40050Q
STP40060
STE400T0
STP40080
STPalo9u
STPaQ100
STPulliv
§TPe0120
STH4U130
5TP40140
5TP40150
5TP40160
5TP4017C
S5TPa4G130
5TP42190
5TP4Q200
57TP40210
S5TP40220
$TP40230
STP40240
3TP4325Q0
5TP4026Q
5TP40270
STP40280
5TP40290
STP40302
STP4G310
5TP40320
STP&0330
STP40340
STF4Q350
5TP40360
STF&CG3T0
STF4L380
STE40390
STF40400
FALLTES T
STR40820
5TF4Q430

VAND VR GTLREIN ) BEI)n((Hen2=R5 [} #H2I%0WL+ (REIN ##5TP40440

STP40450
STP4U46U
STP40470
5TP4U4B0
5TP4Gagy
STP4US00
STF4051%
5TP40520
STF4530
5TP40540
STF40550
5TP4US60
1RG50

‘5TP4CH80

wZ~HC i #2) e ES ek [aRAT(O
JFCRORATAREIN JAND R LECRGIN ) wlI)=pPla(Rex2=HDi*n2) ®HAT [ORCUS
TLO CUNTIRUE
COMRECT FLs ACCUMULATION OF ERHOR N HEAT GENERATIUM
SUEGAU,
[FIFEN S TVANE T Y
Ti0 SUMG=SUME+A{])
IF (SUMG.LE. 0.0 CONR = 1,0
IF{Sumu.LE.G,U) GO TO 71%
ERZ RS R E2 Y 2 g
CORR=GTO [ 50ME
T15 Uil I hUE
CuM 230-73 {7y FURTRAN-D ~T60229= woo=L07 76.0%,03 PAGE 135
SO F20 I=LloN
T20 34 1I=CORR#e (]2
ACC=1,
LWl 1) =RTUT=3(1
DU TR0 (=24
730 aindl)=aNIn({=1)~w (1Y
IME=]
ne Bol Tel,i
Re RFS+ELR) = DReFLUAT (=1}
ROR=R=0R
IFOLL.GT.4) GO TU T40
TAV=TFS
TiaTFs
Go To 720
T4l TAy=TTLI=1)
TeeTT(I=1)
750 CUNT INUE
trbnuF RUEN
IF(R.LESFSIN ) DENSFRSIN
Ted TAVK = TAY + 273,
[FCNCONY FTOaTEU80N
TIQ ¢ = FCONDLOENSTAVKRCON)
6U 1o al0
T8O WRITE(%+1910) NCDN
310F
BOJ KK=2
IF(R.LELFES|IN ) Kk=3
INL = 3
IN2 = 30 )
% TERPLTAVCFAXKsNNNy INL1eINZeINI 2423
B1U CONTINUE .
[F{RDR.LT.L.E=20) GO TOQ 820
ETFI XTI ST I Y )
1HCWCI2.LE.O.02 GO TC 820
AT
FTERM=(RDR# %2/ (R¥*2=ROR&#2) =B INCI }/Z (122 #ALOG(R/ROR)
GU_TG 430
&(I) = HEAT RATE IN [ RING
GINCI) = TOTAL HEAT RATE UNTIL INNER RING (I~1)
R = QUTER RADIUS OF | RING
ADK = IHNER RADIUS OF RING |
B20U TERM=(Q,
B30 TTCIImTZe@(])/ €2, P #C) %, 5=TERM}
TAVI=(TZ+TTCIY)/ 2,
TTaVaTAY
DIFF=ABS{TAV=TAVL)
IF(DIFF=ACCY B&60.860:840
840 TAveTavl
[MEm[ME+1
IFCIME=-L0) Té046301850
450 WRITE(S+1%320) TTAV TAVY
860 |HE=D
DCCLy1POW.L1) = AF5S + DELR
DO 870 Twl.N
TSC1 ) m(AFS+DELRY = (RF S+ DELR=RYOIDI #FLOAT{[J/FLOAT(N)
BELLVIPOW I 1+1) & T5(D)
470 CONTINUE
BB{3 LYW 1FS
BB{4:1 = RFS
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51F40590

STP4UaD0
STR40R1D
31740620
5TP4NE30
5TE4yo40
5TP4U6E50
FLEDLY Y
3TR4UATO
5TP40430
S11R4U6T0
5TR4Q700
5TPauti0
3TP40T20
STR40730
S5TP4UT4Q
STP40750
STP4UT&0
STP4UTTY
5TP40780
5TP3UT90
STP&#0&00
STP40BLC
5TP40520
STP40B30
5TP40830
STP40850
5TP405&0
STP4USTO
STP4usRQ
STP#0890
STP4Q990
STR40910
STP40920

‘5TP44930

5TP40940
5TP40950
5TPa0960
STP409T0
STP4098D
STP40990
5TP4lQCC
51P41010
§TP41020
STP&l030
§TP41040
STP41l050
STP41060
§TP41070
STP41080
5TP41090
5TPal100
ETP41110
§TP41120
STP41130
§TF41140
STP41150
STP4L1160Q
5TP41170
STP4L180



FACGM 230=75 (MT)  FORTRAN=D =760229= v06~-LDOT T6.09.03 PAGE 136

w- SCURCE STATEMENT (5TEF4 1%

43 INL = ¢ STe4ll90
G INg = 20 STP41200
95 DOD = HFS % 2.0 . STP4l210
ge Bu(3.1) = TERP(DODHvy  2eNFeinlelN2olN3443) 5TF41220
e7 DCC  IPUW.32 = TFS £TFP41230
4 RY{1+12aRV(2s1) ARE OJAMETER AMD LDEPRESSION FACTGR RESFECTIVELY 5TR41240

C RV |5 SETTED [N SUBROUTINE STEP2 STP41250

e DT 530 Im=laN 5TP41260
99 DL ROWaT+1) = TTCI) 5TP41270
100 BACIi*1) = BBILA1) = TICI; 8TP41280
1ol WH(A. ]+l = RE(Z241} = TS(]) 5TH41290
142 Apd COmT I NuE STP41300
iu3 Ihl = 2 57741310
104 Iz = 20 5TA41320
1% Dp = 15C1y » 2.7 5TP41330
148 ALY i+1) = TERPIDDCWHVe  2aNFINLGTMZ2e N3 04) STP41340
C cedvennaee MREST RESTHUCTURE OFTION  ( NOw TGNDRE 2 51P41350

[ 5TP41360

C TFEMREST.LE.O) GO TO 900 STP&1370

467 1r ¢FROEM . GF JF WS 1N) FRSIN=FRDEN ’ 5TP41380
108 TSINCELESY 5TP41390
C R RA RS 5TP&1400

149 TELTDILBY ,LE, 0,0 GO TR B9 5TP41410
C STP41420

< I3INT IS TAE SIGN UF FESTryCTuRING BIGIN 5TP4L430

11C TS (NTwl 5THalasl
1.l WILAL=FUELL 5TP41l456
4 5TE4l4s0

C RESTRUCTUR (NG TEARERP TURE HEFER =336 5TP&laTd

< 5ThalsasQ

L1z RETEME 0000138 7*ALOGLO(Z4. »TOTLDY 3 +.,L004HO 51841450
1132 TSINCIL. fnETEM=27 1, STF4L500
l1s £30 U1 [NVE 5TP4l310
115 TalMN = TsInG 5TH41530
lie fni = 6 STP&1530
117 thp = W+ 1 ' STP4i940
1iF S = TEMPITSIMeEEsZanin INLaT1iZa I3 1432 R DS YY)
11% IFaRSINLE . REINGY KSIN=RSINL STR41560
1i0 DS 1h=2 #RS N 5TP4l570
L L T e e Ll LTP41530

1zl FACT = 0.9 S5TP41590
142 cFEFRSINGLE, 0,00 LU Ta 5 5TP4leGCO
leés FaCl = (FASr=FFDENY 4 FRSIN SiP4lelo
1ze > COLTINUE S$TF4l1620
15 iRy * RYGIDZw#2 + FACT#(RSIN*aZ = R5iNT#%2) STH41630
1ék D @ SGRT (SWHY) . 3TP41640
[ T N R L A R A L L e 5TP41e30

1:7 VU IDZSWR L (RS [ %2 ) 4 (FREIN-FRDENI /FRS INe (VO 1 D2 ##2) FRODENJFRE [N} STF4leeD
1z3 TRAFVOIL LR RVQIRDZY KvOlD=RYOILZ 3TP4lerl
129 Ly D= o #/y0iD 3TP4l&80
155G ELTCFL="YUIDLLAFNRON 5TR41A90
131 VIC=P e L CHRYO DL ®xs FTR41TU0
112 VVEID® AR Lok Lokl | DRe2eyTC) STR&LT10
133 Fuy ConT[NUE sTPal72u
134 FETURN STHal?30
135 1920 FORMAT('Q NUCUNVERGENRCE It TEMF CALLC SFTER LU [TERATIUNS ALSLMED §TP4lTed
JTEME =4 F 7, 24" VCALLULATED TEMP =taFT.2//) STPIL75U

136 1419 FURMATLIR  26PNCON SPEC HUw ERKOR NCUNe« [ 308H STEFa ) 57741760

B L L S T T e S R L S A PR S T 2 -0 "y A d¢]
FACUOM 230-Th (M7 FURTRAN=] ~To0g2%= Jhe=LOT Te.09,02 FAGE 137

# BOURCE STATFMERT (HTERs P
127 [ STR41T80
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H #» SOURCE STATEMENT #

N

Ayl
ZH
an
E
32
33
3
35
36

37
38

39
L0
41

42
“3

# SOURCE STATEMENT (STEFS

44
“3
46
«7
+ B
49
a0
53

2

(4]
&l
&e
3

bk
t5

L-1]

FACOM 23G=75 (M7} FORTRAN«D -T602729= VOE;LDT 76,09,03 FAGE 138

[aXaka)

[aXa

(¥l

Fa

falkal [alal [aksXal

[aXa B aks

[alal

Com

936

931

SUBROUTINE STEPS 37P50010

STP300Z0
THIS SUBRQUTINE IS CALLED FROM ST3T08 STP30030

STP30040
REAL  MUF +MOL vMOLEFRMULFR STP500%Q
COMMON /POWRAY/ PAVRGFUELL1FLAPORERT21) (A1 (21} «NFUWFIOT LPMAX. STR50060
1. PKPOWR + IPEAK +DELP (PMAX STRP50070
COMMON /DATA & PIVCCPINI2SECDAY1AVOGAL SRR +COMNEN ’ STP50060
COMMON /DATA 5¢ SDOTWSDOTTLEF MU EPSIFLEPSIC STP50090

COMMON /COM 07 TITLECROY+AACT+ 30)48BBChs 513eCF {3y 30U RV(2y 23} STP3010Q
COUMON /CUM 1/ TTC 513«TSRC S1) 1@ INEHLY s@ (5120 T5C5LY «CLCRPLZ420) STP50110

CUAMDN #CUM D2/ TPOWLISTER, ITER \ROUNT STP30120
COMMON /CUM D3/ TOsP+DELRCQWDELRCIDELR«TCOULWSTP 5TP50130
COMMON ZCUM 03/ BURNUP.TOAYS,WWOIDTOTLDY.TOTBUR 5TP50140
COMMON FCUM SJf DELRCCHDELRUEDELRRE « TSHOUL 51P30150
COMMON FCUM 13/ RES+FHPO% 185N HVOID2 5TP50160
COMMON FCOM 15/ HCRAGAP STP50170
CUMMGN, JCOM 21/ NaKNaNNN1WF STPL0U180
COMMON FCGMOR254 YOLUME STP50150
COMMON FCUM 35/ TBI+TBGAFCCATCIATCQTFS e THeTHR . STRH0Z2GO
COMMON JCOMDABS DSINRSINVISINATSINCDVOIDRYEIDT STP50210
COMMON /CUM 56/ VOLGPVOLGAP 5TP50220
COMMON #Cum 577 VRUF «ALPHACIPRESCH STP50230
COMMON #CUM BG/ GE(204100) 5750240
CUMMON FCUMLETs FCiRCY 5TP5Q250
COMMON FCOM3%TS TAVGE STP3GZ60
CUMMAN /CUMBESS LELRBDELMPOELRCT WUELRT o TAVGF 1 VAVGT §TP50270
COMMON FD1S  f MDEN+MRELQC: SINTLM ' 5TP3U280
COMMQIy AMULSTYS PRESTD (20D STPI0ZY0
COMMON SMLSR38/F THBARLZ0D S5TH30300

COMMON £ iKPUT 7 FROEN2FRSINIDSINL FRPUODZWFRISFRaDFR41.DF5.DCI4 STPS0ALD

1 DCGAEYOIDZ W VP LENE tATMOS 5o XX s ROUF s ROUCEXTP(DE, Y. §TF50320
2 TINLET DELT 1 THAX s TFR«TMeDBUBK HECH S 1GHF « TFLUX, STP50330
3 MCLAE « WCOR (NF L X rKUOL « NEWK «NEwCL «HEWFL A +VOIDZL sMOH$TP50340
4 FRACHE «FRACAR YV FRACH FRACNWFRACKR «FRACAE sHGACEL,  5TP30350
5 DTEMP s ZCLAD Ha PERAYG A MINL s {COF 4 1STOR TCREP » T SWELLSTFH0360
6 ANEXPSMEXF JNA ST STR50370
CURMeN 2AURN S BURNLR2G) 48LOLDI20) STP50380
cOMMON /CO» MAUS RLTOGWRLISL0R13SC STP50330
CUMMON #COM M) STHEST STP50400
COMMON JBRNGASS AKHL20) vAXE(20) +Pit) (202 -ENRE(20) -ENKRL20) STP50410
COMMON FELONG/ FLENGT(S) 5TP50420
COFMUN £ INEUT A/ MRESTLCHER DUISNHHRISH 5TP50430
coMMG: fST3DEN 7 DLRFLD.DENSL S5TF50440
COMMON /FCOMEBMS 1STUR 4 ICALE 5TP90450
CUMMON FRELULZ FGAPCL2U)+RFSE(20) DELEXFL20) 4TP50460
STP50GS4T0
LleENSION DELCTCH0) 4 DELLCSU) STP50480
DATA SCLeSCE Fl.E=81+1.158=4/ STF50450
SCLv3L2 ARE STRESS CUEFFICIENT IN CLADDING CREEF CALCULATICN STP3US00
STPIUS10
RIY =HURNC1POR) 5TP50520
DO 100 l=142C 5TPH0520
=UCli1ERY = 0.0 STHS0540
STR20550
VULUME AVERAGE THE TEMPERATURE. STP5U560
STRH0570
TER(N+1)=RYO[D S1P5USED
LU F10 I=1.N . 5TPS0590
230=T5 (i) FORIRAN=D 160229~ VUB=LOT Te,GY.03 PAGE 139
Bi=l STPS0E00
THK (]I meRES+NELAY = CLERF S+DELRY =RVUIDY ZFLOATINI X% tBI=1.0) STPY0610
WAFRe (TSRE1) ##2=TSRE2I#k2) wP [HCLTFS4TTLLID#,5) 5TP50620
NGO B0 Ix2aN STP50&30
VAFHRYAFF+ (TSROLY a2 TSR 1) #0220 1 (LTTCI2+TTLI=1)0%5) STP30640
CONT I HUE STR50650
VAYGTEVAFh/ ( ((RFS+LELK) ##2«RVO | Dnn2I %R 1) STP50640
IFCROUNT rEreD) TBARCIPUKR) myAVGT STEOULTG
5TP50680
CALEULATE KALLUS AVERAGED FUEL TEMPERATURE STFH0650
C STP50T00
TEMP=U STPS0TLO
e 930 I=14h ‘ STP20TZ0
TEMP=TEME+ER (L 12 #CRFS+DELR=RVO U3 /FLOAT(N) STP50T30
CUNTINUE STP50740
TAVGFmEMFf (RFS+DELF~RVOTD) STPS0T50
RO= CRFS=RYGIDL) FFLUAT(N) STPH0TED
IFENEXRF LB LY GO TO 93 S5TP50770
S5TP50780

emkaksEsanssnrmints  FUEL THERMAL EXPANSION #asnssriasfentedanasSTES0TI0
CALL EAFPAND CRFSARDsTIaTFS 1 FRPUCE DELKT s RELCT+DELL sLsNEXPWMEXP,  STP20800

1 KYCTV D STP50810
5TP50820

conT INUE STP50830
STPS0840

GGEIOWITEF) = DELRT S5TP5LBSLD
ARAFRRFERPRB AR STPS0860
5TP30870

DELRDE=D.0 S5TF30880
DEMSL=0, O S5TPYGESU
|F(MEENLLE.Q) GO TU 931 . 5TP20900
TS{N&SINTEM - STP2091C
STF30920

cresenninprneniinnn FUEL RERS|FICATION * 2T A #pudSTFIOTI0
CALL DENSF(FRGENIBUTSINsRFS«DELRUE «MDENJDFS) STPIC940
IO R e el e L LT L IPY TR 3 g fel bl
STRE0G60

DENSLmULPLY 5TP50970
CUNT Thuk STPILTED
STP0990

71300 = 1300, - §TP5lDOC
INL = & STPSL010
INg = N o+ 1 $TP5l020
R13C0 = TERF(T1300+8B+21Nv NI IN24IN3.22) 5TPL1030
R17TGD = TERP(170CG. +BBaZ N« INLs [N21IN3153) STP51040
TFCKOQUNT.GT,0) K170U=RSIN STP51050
R1500 = TERP(1500.sBB«2+NeIN1vINZ (M3 .54) 5TP%1060
R1350 ® TERPLL350.+BB+Z NvINIsINZIN3 55} STR3i070
VHaP | #R1TCO#*2 STP31080
VLSP [#(RFSwad=R13504#2,) STF31090
vCaP [ LR1E50##2-H1700#%2) STPS1100
GE(20+ I TERY = 4H NO 5TP31110
[FUISWELLLLE.O) GO TO 940 STPS1120
ISwELL = © + NOT INTO ACCOUNT FUEL SWELLING $TP5$1130
GE{20ITER) = 4HOLD STP3Li40
i 5TP51150

NREREAtEEE AR ndte OLD SqELL[NG MODEL ssassawassdnsnsnsdannntanndSTPEL160
DELVB® (5D0T#VOLUMESFRDEN+SOOTTavC) #BU /1 E4=(1.=FRDENI#(,8#VH+,5TPSL1T0
138yC+, AuyL) 5TP51140
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% SOURCE STATEMENT (5TEPS bR

1 15 (DELYBY 94019401950 5TP51130
B5 Fad DELVB=U. STP51200
6 §50 CUNTINUE 5TP51218
&7 DELRGSDELYA /S (3, #F [ #RFS) STP51220
4 AR R B R NN * - sxneeeenneSTPSL230
C 5TP51240
58 GG{1L ITER) = DELRB STP31240
&3 TAyECa (TCI4+TCUI /2, S5TP51260
C 5TP21270
C CLADD NG THERMAL EXFANSIUN AACEJ)Y 5TP512RO
C STP51290
0 IN1 = 7 §TRI1300
¥l INZ = 30 5TP51310
g2 ALPHAC & TERPCTAVGCAALE NN [N e INZ N3 502 STP51320
93 PELRCHAC [ wALPHAL® (TAVGC=25.) STP51330
e DELRCI=DELRC 4TP51300
95 DELHCORRCUSALPHACK (TAV(C=254) STHB1330
G6 DELRCL=U, 5TP5136Q
9t PRESTRATMOS 14, 696+ (((TCI+TFSr2.04273.) /298, 5TPAL3ITC
Y8 IF LISTEP,ER, 1 AMND. ITER.£W, L) PREBTOCL)I=PRESI ’ sTP3l330
EL) PRESCH®Z . U (EXTP# (RCO+DEILRCO) ##2=PRESTULISTERI* (RCI+DELRC) #%2) STPHL390
C STPH1400
C CLADDING CRELP STR51410
- ¢ 5TPH1420
lud IFCICRERPLLE.QY 60 TO 960 5TH51430
lul [Nl = & LTP51443
luz 142 = 20 aT#3Le50
103 DELRCC * VTERP(TOTLDY «CLCRP 42 4NCR [NI+ [N24 N3 5T) 5TFbla60
146 960 CONTINUE 5Teb1a70
Lus IFCICREP.GE.CY 6T 1O 902 STR31480
* ¢ STE51050
C ahangRiaRternanrnwksr O AUDING CREEP EERERERE R FR AR AR RN SRR 5TRHLS00
104 [CR==1#|CREP 5TRY15L0
07 CALL ChEER (TOTLLY#24, vFHICIPOW) o STREST o TAVGCIEX TP PRESTOCISTIPY w S5TPIL420
1 CCOLDCTSCL L2 1EPSTDEPSSICK 2 STPS1530
1Gd DELRCCaHO ] #EPST 5TH51940
i £ FTr e e Y N, AR RN L RN B AR EEAAN NS RN R h e unSTFH1D5]
< STP51560
w9 OFLHC®UELHC~DELRCC 5TF5107C
lic nELRCOADEL RCO=0ELRCC STREL53Q
111 NELAR=U, STRS1569
i 1.2 FRESCH=U, : STREL600
: 113 Gu 1o 37C 51751610
: 1ls 902 CONTITE LTP51820
113% IFCICDF 8T, 0.6 GG TO 970 STPELE30
C STES140C
< cLADDIG ELASTIC DEFORMATION 3TRS1E50
< 5TPD1e6U
lim [h1 = ¢ 5TP51e70
11t 1z = 30 STK51lEdE0
. ii EC = TERPOTAVGL ARSI N INLAINZ  INT5E) 3TP516390
119 Chy = TERP(TAYOCsAA+S AN INTVINZ NG 39) 5TP5170C
120 Db FP=(RCT+DELRC) /(ECH ({RCO4DELRCVI #8 2= (P I +DELRC I w2239 CIPRESTO(LISTFALTIO
L1STEP ) # (HC [+[ELRCY ## 2mE XTP* (RCULELRCDI #4238 (1 =CMUI = (FRESTOULSTERISTRSLT20
ZuEXTOY*( (RCO+DELRKCU) #2231 # (1. +CMUD) STPS51730
141 DI RCELELRCHGELSF STPBLT40
122 DELRCUSDELRCO+DELRE 3TP317150
las PRESCN0. STR5L760
léa FTu CONTIHUE STPYLTIQ

FACGH 2230=75 (MT)  FORTRAMSD w76022%" V0B=LOT T6,09.02 PAGL T41

# SCURCE STATEMENT (STEFY 1*
125 aE L H=DELR T +DELRB+DEIRDY STR5118Q
126 THEBAPS 2y »DF LRC=DELR 5TP51790
127 GLCLSAITERY = TH STP21800
128 ThEX = TH = 1,98% (ROUF + RIUCI STRY1E10
29 GO(L2TER) = THAX 5TP51320
ize DL KBH=0. G STH5L830
1i NELREP=U. STRO1ALO
137 1F (ISntlL=1) 2GULILOUUF80 51P51850
133 920 COMTINUE $TR5186C
134 TE(THXALFE M, 0) D TO 100U STPES1ETU
C SYR51880
C FUEL SeELLING 5IP5169C
C TonELL = U SwELLING |§ NOT TAKEN INTG ACCOUNT STP31900
- C ToakLL = 3 GEITROF, ET AL, moDEL (OLD SwLLLING MCDEL) 5TR513]C
C IswELL = KEVISED GAP (LUSUKE MODEL (NEw SwELLING MUDEL) 5THHLI20
C HERERr AR RAETRE RSB RRE NEW SwELLING MODEL #ee LSS Al L * *#4#5TPS1630
135 GO20+ I TER) = uHNL# 5TRPSL1Y4G
136 Chll SHELL (R13LUSH1ISUCRLITOUSRFS+AVEIUWPLABU 1 TheOARALELR T DELETHS1950
19C L OELYBH «ROUF +ROUC THIEF 1 DELRBRLELRDE ) STP51960
- 137 4GCLI3VITER) = DRk 5TP51970
134 Ca(layITER) = [w 3TP5L980
C PEREEE KRR AAR Ees an P e L1 1A S LAY L
< . 5TP520CC
< 1FeTH,eT.G) GU T 990 5TB52d10
13% TFETH, T, (L. 98# (ROUF #KOUCY + 1.0E~6)) G0 TO 990 5TP52020
lab TH=1l, 6% (ROUF+RGUCI +1 . QE=b STP52030
lal G617 ITERy = Th STPSEG4D
14¢ 990 CUNTINUE 5TP52G30
143 LF{JELKE,L T, DELRBH, ani, TH, 6T, u) DELRE=LELKSH §TP52060
144 GLCIGs ITEKY = DELHB 5TP»2070
1a% 100 CUNT INUE : 5TP5E0BC
l4b CELRRE=D,.O 5TR52090
La? 1F (MRELOCLLELOY G0 TU 1100 STPS52100
C emomra—wre GAP WAS CLOSED s THXX.LE.U.D S§TF32110
P4k [F¢THXA.LE,D.D) GO TO 1l0u . STP52120
C STH2Z130
149 PHRPFP = (POWER ([FONY+PONER([PCw+133/2.0 S1E52140
C STF52150
< SRR RN ERRRG R NuAR I etr FUEL RELGCAT|ON MODEL wsskswdnusunnnstsaspradTR2iel
150 CALL RELOC(DELKRE +DF S+ GAP+PPPPF 1 IPOW NPOWIMRELOC] 5TPH217G
[ e N AR RERE R EEE RN AR R R d e STPE2180
C 5TE2219C
1l IF (DELRRE) 11204112041139 STPH2200
152 1120 DELRRE=D.C 5TP54210
153 &0 TO 1100 STF92220
156 1130 CONTINUE STP52230
198 [F(THXA=OFLRRE) 111043111011160 STPSZ240
C TF GAP WAS STICKED PUE TO RELOCATION , CORRECT GAP »IDTH 5TP522350
156 1110 THOUM=i.98# (ROUF+RUUC) +1.E=6 5TP32280
157 DELRRE=GAF/2, + DELRC = DELR = THGUM 5TR52270
15k 1100 CONTINUE $TP3£280
C . 8TP52290
15% DELRaDELRT+DELKB+DELRDE+DELRRE 5TP32309
’ 160 TH=GAP/2. + DELRC = DELR 3TP52310
’* ¢ _ §TP52320
161 THR®TH=1. 3 8# (KOUF +ROUC) 5TP5233Q
Py VOLGAPRP [ /6, # C({DC]+2 #DELRCI ## 2= (DFS+2,#DELRY #82)#FL STP52360
le3 CHRyfal,380% (ROUF+ROUCS . STPHR3S0
- 1% VRyF=aP | #DFG#CRUF#FL STH52360
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#+ SUURCE STATENMENT (3TERD

les
loa
167
lub
iuY

17
178
iig
inl
lbl
LeZ
183
184
led
lhe
is7
dion
16%
190

1491

FACLM 230=73 (M7 FORTRAN=D =Th0225+ v06=.07 6,909,053 PAGE 142
1%

TR UVOLDAP, LE.VRUF) yOLGAR=yRUF
WL GReYGLOAP+VVG L
vULLD=R [ # ((RFS+ DELRI##=H1350%22)
VENOL ek [ R (Kk1350#42=R1TUQR*2)
WrLT =P o (H1T00N 2=V T DR®2 )
TRISH * DPISHIZ.
TSHOUL=TEPP (RO ISH TTaT54N)
FLENGT (1) sk
PLENGTLZ) =FL* (1. +FALPHA(TSHOUL sNEAP) # (TSHOUL =23,
PLENGTAI)#F| # (1, 4F AL PHACTT (NI ANEXPI#{1TLNI=25.) D
PLENGT (&)ar ENGT (2I=PLENGT (1)
PLENGTAD) apLENGT (3) ~PLENGT (1)
<
Crmmre——awe TH |5 HOT GAP AT THIS STEF  #CALCULATE COLD GAPCULFOW)
[ (Wl GAP DEFINE AT ROOM TEMPERATURE (25, DEG C)

T

ADLLF = 0.0

DU Lo 1=1lan

TL = 68(341)

TEZ = BLlis]+ll}

T = {Ti+T2)72.0

ALF & FALPHACT3(NEXP)

RINGR = Ha(4.]) = BE{4,][+1)

BELRIN =RINGR#ALP#(25,=T3)

XLELR = XLELK + DELRIN

10 CONTINUE

DELEXPLUIPUL) = ADELR

ROAPC(IPO4) = Th=XuELk

QFs0(1PONs = (RFS+PELRY + XDELR

RE TURN
Cﬁ*ﬁ*ii*_ﬁ‘&l*ﬁﬁi.ll*ﬂ*'*’i

END
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STR3E3T0
5TP52350
5TP22390
STP52400
LTPbL410
STF22420
STP52430
5TP22440
STP5 2450
STR5246Q
STP52470
STP52880
STP32490
5TP52500
5TP52510
57P52520
STP22530
STP32540
STREESSQ
STP3Z560
STPS25T0
STR52540
STRI2590
5TP52630
5TPY2610
5TP52620
5TPS2e30
5TP52640
STP32659Q
5TP326&0
5TR52aT0
5TP52&80
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» SOURCE STATEMENT »

1 SUBRGUTINE STEPSA BTZADOLO
C 5T5A0020
C TH1S SUBRDUTINE {5 CALLED FROM ST3TOR ST3AQND30
< STSALC4HY
? HEAL  MUF 2MOL »MOLEFRyMOLFR STSAQO30
3 COMMON /POWRAY/ PAVRGAFUELLAFL «POWNER(21) AT (212 NPOWPTOT (L PMAX. ST5A0060
1 PKPCOWR [PEAK Y DELP «PMAX 5THAQUTO
4 COMMON /DATA 4/ PLaCCPINIZSECUAY +AVOGAD «RK 4 CONEN ST5A0080
5 COMMOI /DATA 5/ SDOTsSBOTTEF eMUF VERSIFWERSIC 57540090
1 CONMON #CUM U/ TITLECZO)vAACT: 3034BBLas 31).CFC3y 300 +RVEZ4 20) ST5A0100
r COMMGCN ACuUM L/ TTC 5134TSRC 912 swiN(OlYaw{51) « Ta(51)+CLLRPLZ20) ST5A0LL0
% COMMON £CUM D24 TPUNL [STEP I TER KQUNT STHAQ120
El CUMMON fCOM D3F TO+PsDELRCOVDELRCYDELR«TCOULSTP 5THACLI0
1 CUMON FCUM 05/ BUNNUP.TBAYSVYQID, TOTLDY. TOTBUR ST5A0140
11 COMMON fCOM 3¢ DELRCCSDELRDEDELRRETSHOUL 57540150
12 CUMMON ZCUM 137 RESWFNRGWASINZ «RVOIDZ 5T5A0160
13 COMMON fCUM 157 NCR«GAP 375A0170Q
14 COMMEIY £CUM 217 NaNN NN G NF 5T5AG180
is CURMON 2CUMI25/ YOLUME . ST5401%0
16 CUMMON FC0OM 357 TBLWTEBOZTCC T e TCOWTFS s THaTHR STHALZOL
it COMMON ACUM0487 DSINGKRS IR TSN TSINC VDI LRV DT §T5AQ210
14 COMMON FLOM 56/ YULGP . vOLGAP ’ 3TS5AL220
i CUHAON FCOM 577 YRUF 8 PHACYPRESCH 5T5AUZ30
20 ZOMMON ACOM BGS GG(20.100) ST5A0200
21 COMMON FCOMLISTF RCTLRCU 5T5AL250
22 COMMON FCUM3STS TAVGE 57540260
23 COMMCN /CUMSBESs DELRBWOELRPLDELRCT BELRT (TAVGF o vAVGT 5T5AU2T0
2 Lunmon AD1S 4 ALENeMIELUCY BInTEM 5T2AUZ40
25 CbMSh FDLS TS, PRESTO(2O) 51540290
e CONMHMGIN FMU5938y TBRAR(2) 5T3AG300
27 CoMMGN ¢ LaPUT f FROENSERSINAES INE FEPUUZ W FHI5WFRAUAFRAL.DFSDCT . 5T3A0310
i SCONDVIIDZ WPLENS SATMOS 151 AX s ROUF fROUCEXTP DL (v 5T3A0320
F TIGLETaDELT o TMAK s TF R T DB BR e HBC +STGHF v LFLUXR ST5A0330Q
3 NCLAD o NCON W NFLX A ROUL yNE WK NEWCL  HEAFLA VUL DEL v A0 3 T5A0340
4 FRACHE « FRACAR yFRACH  FRACN (FRAUKR (FRACKE sHGACEL 4 5T5A0350
% DTEME o ACLADWHG e PEKAYGAMINT + ICUF ISTOHS [ CHER 3 I 53ELLSTHAUSZAU
) b XP o MEAP G NHIST ST3AQ370
L] COMMOh FEUGRN F BUHK{20)Y «BUDLDCZDD STHAUIEY
P CoMhol ACum 430/ RLITO04RIS00.R1I33Q ST5A0390
3 COMMEl, O M5 STHFST 5T5A0400
31 COAMON FEaNAASY ARKRLZUI P ANEC207 «PHL (200 ENXE (203 +ENKRL2DD ST5AUGLD
az CUAMUN FELUNGS RLENGT (5D STSAU4Z0
13 CAMMOH A iweaT A4 MAEST W LCREP LD IGH WD 3A ST3ALL430
3o COMMety fCUSATAy REZGAF «RPCUNT STH5AUGSG0
3h CudMON FSTSDRN 4 DLPLEWDENSL ST5AU450
3e FCumaMs 15TUP ICASE ST5AU460
37 < { FGRADES TURADE eHOTGRYRINT 5T5A0470
< 5T5AU480C
34 DIMEMS [ON DELCT(S0) DELLIDD2 5TSAUAS0
39 DATA 5CLeSCE #1,E=801, i0k=64/ 5T5ALSCO
< Cianl2 AKE STRE:S COQEFFICIENT [n CLADD WG CREEP CALCULAT ON STSALRLO
< STHAUSZ0
w0 YU =BUECTPGN) STHAUS30
“l N L0Y 1e1,20 5T5A0540
C¥] 170 Goi{l«[TEW) = 0.0 STHAUSSD
[« STSAUISQ
< Fubl VULUME AVERAGED TEMPERATURE YAVGT (DEG=C) ST3AL5TC
4 5TSADSHU
43 THH{N+LI=RvO | STS5AU530

FACGM 23u=15 (M7)  FORTRAN=D ~Fou229= V0Oe~LOT To 0%, 02 PAGE 144

# SOURCE STATEMENT (STERSA  Jw

' oW 910 I=iaN ST5A0600
“5 31l ST3A0UGLO
46 910 THRCPI=(RFS+DELR) = (((HFS+DELII =RYUTD) FFLOATINI I (81=1.0) ST5A0620
w7 YAFRI(TSR (1) #azeTSR{Z) 42 e [# ((TFS+TT{11) %, 5) 51340630
ad 20 920 1mgaN STSACH40
4Y VAFR=VAFHS (TSR (I s# 2= [SREI+LI##2ZI ¥R TR CATTLINI+TT(I=L0) ) . 30 ST5AURS0
54 920 CUNTINUE . STSACELL
51 VAYGTAYAFR S CC(RFS+DELR ##2=RYOD#*2)%E]) ST5A0E70
52 IF(KGUNT o hin s 0 THARCIFON) myAVGT ST5A0C&80
< ' STHALED
< Fuil RARIUS AVEAAGED TEMPERATURE TayEE {DEG=C) ST5AUT00
C CST5AUTLD
33 TE4P =, 51580720
b4 70 330 T=l.N ST5AGT30
33 930 TEP a TEMP + (B3(3.1) + BBC3s«|+423 / 2.0 ST5A0TA0
3% TAvaF = TEMP ¢ FLOAT{N) 57340750
< ST5AC760
< CLARDING THERMAL EAPANSION AACE 1 J) s DELRCYGAPL ST5AGTTO
4 STSAUTERC
57 [wl = ¥ 5715A0790
38 [T¢2 = 30 SY5AC300
59 ALPHAC = TERP(TAVGC AA B INN+INLINZ IND 155D ST5A0810
80 DELRCENC [ #ALPHACK (TAYGC=29,) 5T5AL820
al DELRZ=LELRC ST>AL830
52 DT RCI=RCOSALFHACKH (TAYGC=2547 . 5T3AC840
63 PRESImATMOS#14 696 (((TCI+TFE3/2.24273.40 /298, STSAGAS0
B IFCISTEP.EQ. L AND. ITER(EG, 1} PRESTO(L)mPREST STHAUB6D
65 RRESCN®Z o Ju (EXTRS{NCO+DELRCOY #42=PRESTOLISTEPY # (R +DELRC) ##2) STS4AUBTO
€5 FAPURT = GAP/2.0 - STSAQ840
&7 6A2Ll = GAPCR1 + DELRC . STSALBSGC
4 5T5A090Q
< CLADDING ELASTIC DEFORMATLION  AAC4&+J)1AALS 1 ) WDELRPGARP2 5T34A0910
< 57%A0920
1] DELRP = 0,0 STEAQ930
0¥ IFCICDF . Ew 0. 0K ICREP.GT.0) GU TI 970 57540940
T INy = 7 ST5A0950
Tl tNZ2 = 30 5T5A0960
12 EC = TERFATAVGC+AAsL NN« TNIsINZoIN3 58 STSAQ9TO
73 CMU = TERP{TAVGCsAALSo NNy INIsINZ INI1BT) 57540980
te DELRFm{RCI+DELRCY / CECH{ (RCO*DELRCOY ##2={RCI+DELRCI ##22 ) % ({PRESTO(IST5A0990
LSTEP ) #4RCI*LELRCY ##2=EXTP# (RCOFDELRCOI #02) # (1, =CMUI+{PRESTO(ISTERISTHALO0D
Z=EXTPY*{ (RCO+DELRCOI ##2) % (1, +CMUD ) 4T3AL1010
15 DELRC=DELRC+DELRP . STH5AL020
e DELRCOWDELRCO+DELRP STHALO3C
T PRESCN=0, ST5AL040
-- 718 970 CONTINUE STHAL050
79 GAP2 = GAF1 + DELRP 5T5AL060
C STSAL070
C CLADD NG CREEP CLERPWDELRCCGARS 5TS5AL080
[< STSAL090
14 DELRCC = 0.0 5T5Al100
41 IF{ICREP.EW,0) GO TO 962 5T5AL110
82 1FCICREP.LT.C) GO TO 960 5THAL120C
LE] INY = 2 ST5ALL30
34 INZ = 20 . STPAL140
8% DELRCC » TERPCTOTLDY CLCRP 2 +NCRy INL14IN2 INDST) ST3ALLSO
as G0 TD 961 5T5A1160
a7 960 CONTINVE ST3ALLTOQ
a8 |CR==1#]CREP $T5A1180
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+ SOURCE STATEMERT (STEP3A )+

89 CALL CREEP{TATLOY®E4, sFRICIPOW) vSTRESTATAVGCEATPFPRESTUCISTER) . ST5A1190
1 DCODCT+SCL+SC2AEPSTADEPSICh 2 3T541200
50 DELRCC = (=1)#RC[®EPST 5ThAL210
¥1 98l DELRC = JELRC  + DELKCC 5THA1220
32 DELRIC = DELRCLO + DELRCC 57541230
93 962 CONT jhuf 57541246
AL GAF3 = GARY + DElLARLC GThAL200U
C 5T5AL1Z6G
< FuzZl DENSIFICATION MIDEN,DELRDE - ST5Alz7U
C ’ STHALZBO
55 DELADE=D U 5T5A129¢C
£ DENSL=U,C 5THA1300
a7 TFMDEN,.LE, 0 GDL TU 931 51541310
98 TSI K=5iNTEM STYAL320
34 CalL CENGF (FROEN'BUCTSINIRFSDELKDE +MDENLFS) 5T5A133¢6
190 OEwsL=RLFLY STHAL340
191 931 CUNTINJE . STHALIS0
lu2 GARY ® GAF3 = DELWDE STHAL3GE
03 RLIMIT = RS + GAPY « UELRDE $THALITG
C STHR1Z8C
1us RE304F = Z,0a(K{UF + KOUC) + 1,E=3 STHAL13930
< 5T5AL14a0C
105 [oi0LL = [GRADE ST5AL410
1in Inl = n 37581820
167 [vd = 4+ ] 5THAL430
198 RL3GY = TERP (L300, B8R 2 e INLLEN24iN3,52) ST5Al640
Wy RL:BU = TErP{l3509A8 2N INLe [N [N3A5D) LT5AL650
11 W180L = TERPCLDUD, A 2N [N [NZ eI h3ab4) ST15ALG80
1il 1700 = TeleP (1T00. By 2N [NLUINZ v [M3455) 57541470
1z TP (MHEAT. 6Ty PLTOG = RSN ST3AL430
113 Ge{20.iTURY & ahNO »T3A14G0
C STSALR00G
C AT CUNSERVATIVE FUEL SwbLliNG 51341510
C ST5A1523
114 Foael = CELHD = O.u STHALZH0
11 TRCISwell BB U2 &0 T4 510 STHALDSLD
116 T0i2uaiThA) = 4n0LO 5T5A1550
117 ALl SuRlLAC 1 WRLIVUARIBO0 R150G 1 TUCRFSARVOLIDWPT v dus 3T5AL560
. 1 SD0T 4 SD0OT T VOLUME W FRUOENDEL VB «DELRED) STSALSTC
118 TR QUELHR LT, T 0y DELKE = G4 STHALOBC
119 2swEl = DELHd STSA159u
1eu 51U cunT Uk 57581600
4 57543630
. CUSBEAVATIVE FULL [HERaAL CXPARS IO ST3ALEZC
{ S$T5ALA30
i24 A E LELRT = U0 s1%AlcG
122 ; CHFL = %w(ID 3 /7 FLGAT (w) 5T5A1650
123 Tr CNERP B4 2Y G0 T 5Ev ST5ALEST
lan CALl EAPInG  LRF3eHDaTT RSy FRPUSENDELRT sLELC T 0FLL L NEKR e 2 o $T3AL670
i el PR 51541E8Y
125 RALFAA = D5 ST5AL69D
126 5zu fraT sk ST3ALIO0
127 CerHEM o= WLwDL v RALERA ST5ALT10
C STSALT2G
126 AULD = RKF3 + DELSGo + DELRT + GELARD 5T3A1730
L ST9ALT4D
129 [E(DFLASMLLE.GAFY) 0 TO 530 51581750
130 JoRADE * 1 ST5ALTE0
1at RIAT = LELRGY = Gar9d $T9ALTTN

FACUM 230=15 (F7)  FukThak=[: =TB0229= vUE=LOf e C9.0D PhGE L14b

* SUJRCE STATENMEWT (STEFSA =

C <iaT 13 BuslTlve ST5A1780
13z Db HRESY LY 3TS5ALTIU
123 Fu TO 200 ST3A1800
134 533 CNNTINUE : STSALE10
C STHALE2Y
& FJTL TAERMal EXFANSIUN AS SPECIFIEL NEaxP AND MELP STHALE30
L 5T5AL840
L35 RALPAA = QELRT = U0 5T541B50
‘138 IFINEAP,EG, D) G TO 5aQ 51541380
137 CALL ERPBR)  (RFSoHDeTTaTES1FHPUCZDELRTDELCT DELL vLeNEAR W MLXP . ST3ALETY
i KD ) ST9ALRSD
13h Qi FHa = DELET STIALSSD
139 Sau CUnTINUE 5TSALIQ0
10 DELREH = HSWEL + RALPRA 5T2ALYL0
lil TF(DFLRSLLEGARI) GO TU 5710 . STHAL920
1n2 TalidDe = 2 LHT5ALY30
143 RIuT = ULLHSN = GAP9 5T5A1940
L4 DEjRRE=0.0 : 5T5AL95C
iy sU TG w00 5T5A195¢0
AT 5TL CunTlIhUE ST5A1970
< STHALSGAC
C FUEL S#ELLING CALCULAT[ON 45 SPECIFIED [SwELL ST3AL33U
< STSALO00U
167 R3akL = CeiRR = 3,0 53T3A2010
1uR TFCISweELLE@. G G T S84 ST5ALC20
Lay TFAISWELL. @ 2) GOW20+ITERY = 4HNENW FARLYELH
150 CALL SWELLA(ISwbLL +H1300R135047150U1R1TOCRFSeRYOILWPisBuy S5TIAZ04C
1 ’ S00T «3UUTTaVOLUME «FRUENWUEL vt . TELRB) STSAZ050
151 TFEDELAB.LY U40) DELRE = 0.0 5T5A2060
152 warkl = LELRS 57542070
123 EolU CuNTINJE ${5ALCBC
L lod DELRSM = RSWEL + RALPHA 51542030
13% TF(DELRSY ,LELGAPF) GO TU 390 STHAZL00
150 JLnADE = 3 ST5A2110
17 JELRSM = GAPY ST5AZ120
154 DELRE = GARG=HALPHA sT5A2130
159 AINT = 0.0 STHAZLAQ
1ed BUONT ® 0.0 STIAZ)LI0
161 DELRKrE=D, 0 5THA2160
PRy GuU To 800 STHAZLTO
i3 590 COUNTINUE 5T13A2180
C ST5AZ190
C FUEL RELOCATICN MRELOCRRELOC STHAZZ00
C . 5T5AZ210
164 RHELGC = JELRKE « 0,0 S513A2220
le5 TF{MRELOC,E3.0) GO TO 800 5T5A2230
166 PPPPE & (FOWER([PUNI+POWER({IPOW+1)) / 2. 5T5A2240
167 CALL RELOC(DELRREDFS:GAPPPRPP+IPOWNPOWMRELOC) 5T5RE250
168 JF(DELRRE.LT.C.0) DELRRE = 0.0 . ST5A2260
1489 REKELOC = DELRRE 5T5A2270
170 00 CONTINUE 5TS5Ag280
171 DELRSM » RSWEL + RALPHA + RRELOQC 5TH5A2290
irz |F{DELRSM,LE.GAPY) GC TC 10 ST542300
173 [GRADE = 4 57542310
114 RINT = DELRSM - GAPY ST%A2320
178 PCONT=D,0 . 5T8A2330
178 G0 TO 300 ST3A2380
i7T 610 CONTINVE 57542350
i78 1GRADE = 5 ST5A2360
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113
130
181
132
183
184

FACOM 230=13 fMT) FQRTRAN=D =T60229= V06=L0QT 76.09,02 PAGE 147

¥

[aRalalaNaEaTaNaraNalaNataNaYa¥al

[aRa¥ e

<

L]

mroONT

-

Iy

+
2l
zUlU
1
25ei
*

DELRSM = DELRT + PELRP + PELRRE ST2A2370
HOTGR = GAP? = DELRSM + RESGAP 575A2380
RINT = 0,0 ST5A2390
FCONT=D, 0 ST3A2400
60 TQ 900 57342610
CONT INUE ST5A2420
ST5AZ450

CONTACT PRESSURE ASSUMPTION ( PCONT 3 [N KG/CMZ STSAZ440
ST5AZ450

CONTACT CONTACT ST5A2460
GRADE PRESSURE STSAZATO
{1GRADE) (ASSUMED) 5T5A2440
{kG/CMZ} 5T3AZ490

STSA2500C

1 HARD] PFACE(CALCULATED IN STEPT) 5T5A2510
z rARGE 170, (MAXD) Th. + F4sCOEF ST5AR520
3 5CFTY 0, ONLY SwELLING 5T5A2530
a S0FT Q. SWELLING + RELQCATION S$T5A254D
5 OPEN g, ST5A2550
$T5A2560

DEFIHE RINTMX STHA25TO
57542580

RINTMY = (RFS + DELRDE + DELRSM } « RLIMIT / ROLD 5T3AZ390
= (RF5 ¢ QELRDE + GaAF92 STIAZ6Q0

CULF ® RNT / HINTMA STRA2610
[F(CUEF LT, 0,0R.COEF,GT 1.3 WRITE(6+2020) COEF.[GHARE 5T3AZ620
IF(COEF LT, ,0.0F, CUEF,5T,1,) STOF 5T3A2630
|F(IGRADE.FE@.2) PCONT =1T7G, # COEF STIA2640
PP CTORADE (E®@.3) PLCONT = 76, # CORF STHA2650
L CSTERVGT Lo AND . [UDOL D «Fiw b AND IGRADE +EWe 23 PCONT = i70,#C0CF 5T5AZ66AC
CONTINUE 5THAZ670
FGLIAVITER; = HINT ST5A24RC
GULLIs ITER, = JGRAVE ST9AZR90
ST5AZT00

‘DELR CALCLLATION ST9A2TLO
5T%A2720

DELR = DEFLRSM + UELRDE 5THA2TY0
TH = HOTGH ST542Ta0
VOCLD = PI#{{HFS + DELRI##2 = R1l350%+Z) 5THA2T50
VEOOL = Pis(R1350#%2 =~ RLTOD##2) 5THA2T60
vHoT w Pla{R1TOUS®2 = RvnlDex2) ST5A2T70
RUiSH = D]SH/Z. STHAZTRQ
TEOUL®TEFFCRDGEHA TT TS o) ST5ALTI0
FLEMSTAL)=FL ST3AZR00
ALENGTAZI nfL* (L *FALPHACTSHOUC v B AP ) # CTSHOUL=25,) ) ST5AZ2810
PLENGT (3 =FL# (Ll *FALFHALTTIN) «NEXFIS(TTINI=25.2 ) STSAZE2U
PLENOGT (4 =P BNGT (Z)wFLENGY (1) 5T3A28 30
PLENGT (53 =FLENGT L3 =FLENGT (1) ST5AZE40
Re Tl 5TS5A2850
1 * Z * 3 * 4 - 5 + e * T 5T5A286C
FlitMuT § Tay "MEAP SPEL FRHIR MEZXPu?, [5 » 5K TH STEPSA ) 3THA2BTC
FURMETL Thy L11MFRHINT ERFOHs 6A+ &M [GRADE=s |30 4Xs TH FRINT=, STHAZERE
CE1845e Ban TH STERSA } 3THAZR90
FURMATL Tay TCOEF ERKWON COEF=*2F 12, 545X ' [GRADE=" 4 |5+ 5X *STEPSA'STSAZ900
2 3TLA2910

3T5A2920

Ll
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# SOURCE STATEMENT »

HC DR e W
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 FACUM 230=T5 (M7) __ FORTRAN=D =760229= ¥0&=LOT T6,09,03 PAGE

[N atal

[aRal

1040

1050

1060

100

1080

109y

110

SMSROUTINE STEPE
THIS SUBRIUTINE [S CALLED FROM ST3TOB

REAL  MUF +MOL +MOLEFR «MOLFR

COMMON FDATA 1/ ZR(Te6)s2ZR4{T16)15T(T 206 TABLE(2 30)

COMMON JDATA 2/ EKLJCEI »GMWT{62451GLJ(6)

COMMON /COM 35/ TBIATBOATCCATCIATCOWTFETHTHR

COMMON /COMETE/ TOTMOL +ABTGAS v ISMIX+GR1GASKON

CUMADN /EOMe00/ TGAS, [OC] (HGOLD

COMMON /MOL6TH/ MOLEFR(E)

DIAENSiON FHECAP (B« b)Y »CIUBPLEY yWISTO5(6) +OMEGA (LY +CON(L )
TGAS=CICI+TFS}/2,

ABTGAS=(TRAS) +273,

CALCULATE THERMAL CONDUCTIwITY ANS vISCO517Y OF THE GAS

DU L340 Tmlak

TKE=ABTGASFEKLJCT)

[NL = 2

fng = B0

OMEGA(]) = TERPCTKETASLE 298U INL4INZ1IN3+61)
CONTINUE

20 1050 I=i4%

VISC0S I w2 6 TE=H*SGRT (ABTGASSGMAT (1) )/ (OMEGALT ) sSIGLICI T waZ)
CUNT INUE .

JU 1pbU [=Ls6

N 1060 Jwlsh

sTPaQCL0
STP60020
5TPEC030
STR60C4C
STPeGRS0
STPEVOEY
5TP60C70
STP60Q080
STF&0090
STRP6Q100
STPeOLIO
51P60L20
STP&ULZO
5TPe0140
STRE01HQ
STP6QLED
STR&QLTC
5Te60180
STPE0L90
5T=6UG20U
STPLQZLD
5TR6D220
5TP6OZ30
STReDZ30
STP6025Q
STPEUZGL
5TP6UZTO
STP6U2B0

PHICAPA T« JI =L /SURT L8, 3/ CEuRT L +OMs T AaMuTCL) JIH (L +SWRT VI SCOSSTPEQZ90

100 /vISCOSCAI I IlGMW T (IS GHAT LI I wa.25) Yy
CONT [NUE

DO 1010 {=1.6

IRl yEw. 3 GO T 1070

JF4l Ewad)- GO TQ 1070

CONETY =1, Fa9LE—4# (SERT JABTGAL/GMNT (I ) I A (S IGLIL] ) #n2eOMEGALTD 2
CUNT INUE

CHUBR(3) =D, F4 T=U, PUE=34ABTGAS T4, QUEE=~THAB T GASH*
CHUBP (4] 25,528+, 29E=33ABTHAS]L E-F+ABTGAS w22
DU 10HC T=3.4

Ul =lCSUBP LI +1.29% 1, 96 7) #v 1 SCUSTII/GMRTCT)
cln T INUE :

GhGRON=D,

visMX=l,

Pl 1100 i=144

SECM=U,

SUO L1090 J3leg
SEACHEOENOMEMULEFRC ) #BHICAP (] o J)

CUH T INUE

FASKONZLASKONFMOLEFRCI ) #CUN ) /DENG™

YIEMIX=V ] SMIEXeMOLEFR O ) #VISCDSL [ FDENDM
CUNTINUE

Ghom GASKON * 4.1853

Kt TURN

O R g Wty K 320

E£hny

— 50 —

57960300
5TPER310
STR60320
STPBUZA0
5TP60340
STPHO350
STPEUIBY
STHBGATO
STPe0380
STPEUIS0
5TPEL400
STPuU4LY
STrReD420
STPE0430
5TP60440
§THeGas0
5TR60450
5THEUATO
STRBLLBC
5TE60690
57260500
STFeU510
STP6LSR0
5160530
5TPELYGD
STF60550
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FACGM 23)-75 (M)  FUKTRANSD ~TBLE29= V0p-l07 6,003 PAGE 3
S4aEJUTINE STEPT STFTUCLG
< §THTUI20
4 THS SLHROUTINE 'S CALLED FROM STLTOR STET0L30
[ 3TRTU0LO
REAL  MUF W MOLWMOLEF R «MJLFR STRPTUGED
COMON AETSVT J FRYTLE0D+THYT (2D STPTUG5U
curiMoan ST IELD/ LYIELR 5TRTQUIO
COMMON ZPOARAYS PAVRGFUELL FLAPUORERCZLI AL (2L WNPUWPTOTWLPMAX . STPTUQBO
1 PRPOWR  [PEAKDELP tPMAX 57170090
FOAMON FDATA 4 P LsCCP NI SECLAY 1 AVOGAD SRR CONEN STRIVIQ0
COMMON JDATA 57 SLUTSU0T1EF +MUFWEPSiFWEPSIC STHTILLY
COMMON ZCOM 0 TITLECZ0) AACT 303+3B(6y 5139CF {3~ 3u)-Rv(2+ 20y STPTOl20
COMMON ACOI 14 TTL 513 TSRE B1)+@INESLY yREHLY «TH(3L1) +vCLCRP (2429} STPTOL30
CONMAN FCUM 027 TPOMA ISTERITEREQUNT STPTOLAY
COMMON ACUR 3/ TUPRELRCOWDELRCDELNTCUCLASTF 5TPTO150
OV SCOM 05/ BURNUP W TOAYS WO L TOTLOY. TOTBURK STPTIL6D
LUMMON UM D8/ 11 JCALE TCOOLF «AMQTOT STRPTULTO
COMMON FCOM 134 RES2FNRDWIRSINZ +RFY0I22 STHTI180
COMMON /UM Laf KCON 3TRIVLID
CLHMON ZCOM 2L NanN v NN NF STPTG200
CUMMON FC5GM 357 TBLATBO Y TCO TP« TCOWTFSaTHa THR STRPTO210
COMMON /CUM 36/ YOLGP+yOLGAP sTRTU220
COMMON JCGM 57/ YVAUF WALPHACWFRESCN STFI0Z230
COMMON FCGMTB ¢ FFACE «vOLOVT +HSOL 1D «HGASHRAD s G162 PRESX 120) STPT0240
COUMMON FCOM 3G/ GEL70,103) STPTOZ2%0
COMMUN #CGM 907 VOLEAS WinGL STPTO260
CUMMON /CUMLST/ RCIRCO 5TP70270
COMMON #COM35T/ TAVGC sTPTOZE0
COMMON FCCheTEy TOTMOL (ARTGAS Y ISHIX «GKGASKON STPTU290
COMMON FGL5T9¢ PRESTOC(202 5TPTD300
COMMON /MOLETB/ MOLEFR(62 STPTO330
COMMON f1NPUT # FRDENSFRSINeDSINZ «FRPUQZFRIBFR4UIFRILDFSIDC) . STPT0320
1 BCOOVULDL WWPLENZvATMOR 5+ KXo ROUF (ROUCEXTPDE v STPTO3Q
2 TINLETDELT+TMAXs TFR+TMaDEQABRAHECY S 1GHF « [FLUK, STPT0340
3 NCLAD  CONGNFLX yKOOL «NEWK + NEWCL y NEWFLX e VO DILyNOH STRTO350
4 FRACHE » FRACAR +FRACH»FRACNFRACKR 1 FRACKE +HGACEL,  STPTO360
5 DTEMF o ZCLAD s HG 1 PEKAVGWMIN] 4 [CDF y ISTOR ICREF« [SkELLSTRTQITO
& «NEXP sMEAP W NHIST STPT0330
COMMON /COM ST/ STHEST.CFLAG STPTO2I90
COMMON /FMREVL/  MREVL sTRTQ400
DIMENSION ARCD(T) STPT0410
DATA ABCOD /7 LHA+LHBsLHC1AHD s IHE 4 IHF  1HE STF?0420
C $TPT0430
[ CALCULATE GAS PRESACIPOWISURE IN THE PIN STPTO440
[4 STPTO450
ABTCva(TTIN))+272. STPTO4A0
v2a¥yGID STPT0470Q
y1=P | #{{RCI+*DELRC) ##2=(RFS+DELR) #32)afL STPTO4480
JFEVL,LE, VOLGAR) viavQ| GAP STPT0490
VOLOVTaY1/ABTGAS+V2/FABTCY STPT0300Q
PRESX ([POW) =84, 80804#TOTMOL/ vOLOVT STPT0510
TECTSTEP JE@. 1} PRESTO(1)=PRESK{[POW) S5TPTQ20
EMI4 [ X=MOLEFRCL) %4 ,0+MOLEFR(2) %39 , 94 +MOLEFR (3) %2, 0L6+MOLEFR(41%26.05TPT0530
1Z+MOLEFR (5y#83, d0+MOLEFR(6)#131., % STPTO%40
ELL=YVISM] X/PRESTOL]! STPT0550
GIPGEZ » 5,48 /14, ELL STPTQ 560
C CLAD STRESS  PRINT=OUT NO-TAMEN! MAIKA] KEISAN=SURU YOONI $YUSE! 8/30STPTO0370
Ny T STPTOS80
o Ing = 30 5TP10590
FACOM 230=75 (M7) FORTRAN-D =760229- v0&=LOT Te,09,03 FPAGE 4
bR
EC = TERP(TAVGC AA 1S NN INLaINZaINI TS STPTO600
Chyu = TERP(TAVGCAAS NN INLIN24VIN3.T2) 5TPT0610
¥YDSTR = FYIELBCIYIELD+TAVGCFNVT(IPOW)) STP10620
RCI=DCL /2. STPTQ&30
RCO=PCG/ 2. 5TPTQ640
F5WRMC= (RCO+DELRCC) an2=(RC*DELRCI #22 STRTUESD
REQRPCe (RCO+DELRCO) #n2+ (RCIHDELRCI 42 STPTURG0
ALUGCEALOG (RCUHDELRTU) / (NCI+LELRC)) STPTOSTC
GIRESTmALPHACRECH (TC1=1C0)/ €2+ % (1o =CMU) #ALOGCI# (11~ (2. # (RCO*DELRCOSTPT0BE0
1) %02 A RSURMCHALOGE) ) STRTQL90
THaTH=1.98# {ROUF «ROUL) sTPTOTV
2HACE = 0. STPTO710
56¢1841TER) = TR STPIGT20
CHLAGE1H* 5TPTuTI0
TF(THRY 1120+1122,1110 STPTuT40
1110 cONYINUE STRIOTIV
IF(MREVL,LT.U) &7 10 1112 STRTOT40
HGAS = GK/{TH+G1PG2) STPTWTTU
50 T2 1ils STPTOTEO
¢ wrevsanrarerres  RESAK=81 ‘GAP CONDUCTANCE STPTUTIO
1112 CONTINUL . STRTQEQY
GKETU = GK#57.79 STPTOE10
THFT = IH/2,50f12, STPTLER20
HGASL = 13G0.#LKATU + 4./(0.006 ¢ 17,+THFT) STRIOK3Y
AGA5Z = GRBTU 4 (TAFT/2. + Le.4E~6) 5TPTU840
HEAS = ARMAKL (HEASL.GAS2) S1HTOESY
1114 CUHTINUF STPI08BY
C e raateiserir e HEAS = GK/(LEL#(HOUF+RUUC) +GLPG2) STPTU8TU
[ STR70680
HaUL =0, 5TPTUEIY
CFLAGalk 5TRTU300
GG TO 1182 STPTU9LL
1120 COuTlrvk STPI0920
TReA45LTHR) STPTU923Q
GGILFITER; = TH STPTUTL0
SFACE®{]F#ECS (RO T+DELRCY tHRESCN/RSGRMC) / {RSORFC/RSHRMES LMUPECH (1, m5TRT0950
1ALk 2 FEF) 5TPTU960
PRIAKZL (YIS TR=STREST I #SERMEPPRESCN) /45ARKC SreTosto
IF (PFACE (T, PRMAX) PFACE=PRMAX sTPTUSEQ
IF(PFALE.LT.2.0) PFACE=0.D sTRrTO99U
T3k = TF5 + 274, . STETLI00N
TFLRCONY 116011001139 STRTILLD
L1130 CONTINGE STPTLOZ20
thi = 3 STRTLU30
IR & 3 STPTLICAQ
Fh = TERP(TFSCF 2 oMCONe Eiels Ing o IN3 o T4) STPTLOSD
G010 1470 STPTLURL
1lnd FraFCONLUFRDENTFSX 8 £CUND 5TPTIOTY
1173 AuWTINVE STPTLO060
Iy = 7 STPTLLR0
[H2 = 3C S5TPT1100
PR o= TERPCTCT vAAYZ ahNs INL INZ [H34T52 STPTLLLU
Chin = 2. ® FX % CK / ( FX*(K ) ETPTL120
CPYACE=FFACY . TPT1130
CEEEL, PE0#EXP (=, J0L258PFACK) STRTL160
Gh(% LTERS = CEE ) 5TUT115G
U GH=SURT ((ROUF#* 2+RGUCA#2) £ 4.) STRT1160
£ RUUGHEROUGH STPTLLTY
AMESER s TERPLTCLVAA T ONN INL [ N2a LN ToY 51071180
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% SUURCE STATEMENT

(STERT

EX]
100
141
102
103
Lis
103
lus
1o
193

1u9
110
all
11¢
113
114%

11%

lie
117
118
113
120

121
122
123
124
12%
126
127
128

129

FACIM 230=7% WMT) FURTRAN=L

bED

[aXal

1180

~76022%= vIe-LOT T6,09,03 PAGE 5

TFCIYILL D, aT.0) rAMEYER = 2,3%Y0&TR STPTIL90
CLimSuRTLCROYLH) * . ST¥Tianu
AQalaU, 24C7Z=.102 STPT121¢
HSUL #CRM*CPFACE S CAQ#CZ 2 #HMEYER) sTRTL220
RED IS BTN 5TP11230
AGab = GKF(CEE#(HOUF+ROUS) +618G2) STPTL240
[F{MHEYL BE.0) GO TO 1182 3TP71250
GRHTU = GR # 57,79 5TPT1280
CHy| = FFalE # 14.22 5TPTLZT)
HGAS @ 0.6 # pR3T + GKATY/14,4E-6 sTeTL280
dtarer i it et errteba 5TLT1290

STPT1300
CORT [ NUE STRTLI310
TFARmTFYS +273, S5TPT1320
TCISR=1CTI+273, STAT1330
AFaRFSeDELR STRTLI40
AC=RCI+PELRC STPTL350

[aXal

ii9o

<

CHAEREN

HRAD=0, 9686 TS=11/ (L, JERSIFoAF JACH (1, JEPSTCmL, ) ) W (TFSR##24TCISRAn2)5THT1I360

®(TFIR+TC]3R) STPTLATC
HECEHEWL [ D+ HFAS+HIRAD STFTL380
STR7L390

FeaterTra s aaatat STPTL400
TF(MREVL,<E,.0) GO TO 1150 STPTL4LQ
HEASANGAS /1763 U $TPT1420
HGL =HGAS STPTLa IO
HSUL [DsHRAD=0. 0 STPTLa40
CONTINUE STPT1450
STPTL&SD

A STPTL&4TV
GG(L+ITER) = |TERN STPTLAAD
GG(ZA1TERY = TTCN) STPTL4%0
GGL3ITER) = mG STPTL500
3G{%s ITER) = HGC STPTLRLO
GUi34[TER) = WSOLID STRTLS20
GGe s ITER) = HGAS STRTLS30
GG{TyITER) = MRAD STP71540
RETURN STHTL550
A PP T T e 1Y pesesassnnnryrrssTRT1560
END STRT15T0
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FACOM 230=1% (M1} FQRTRAN-D =T60229= y0a=LD7 Te,.09.03 PAGE 1]
+ SQURCE STATEMENT

1 SJYAROUTINE STEPTA STTAQULD
C 5TTAQQ20
< THIS SUBROUTINE [5 CALLED FROM ST3T08 5TTAGO3Q
C STTAQO4G
2 REAL MUF «MOL «MQLEFR +MGLFR STTACOSO
3 CUMMON /| GRADE/ |GRADE +HOTGPRINT 5TTAUQ60
4 COMMON FMREYL ¢ WREVL STTACLTO
5 COMMON FETNVT f FNVT (202 TNVT(20) ST7AQQB0
b COAMON FIYIELDY IYIELD : STTAQQ90
[} COMMION FPOWRAY S PAYRGGFUELL «FLWPOWER{21) (A1(21) «NPOWFTOT (LPMAX, STTAGLEGO
1 PRPOWR o [FEAK s DELP «PMAX 5TTAQLLU
8 COMMON /DATA &7f D CCPINISECOAY s avCGAD (RR ¢CONEM STTAQL2Q
9 COMMON /DATA 5/ SUOTSDOTTEFsMUFEPSIFAEPSIC STTAGI3Q
1o CLMHAON /CLm  OfF TITLE2OYsAACTy 30)+BBL6s 51).CF(3r 3UDeRV(Er 2n) 5TTAOLAQ
11 CUMMON /COM 1/ TTC 51)TSRE 913 a@INCSL) 4 @51 075(51) « CLCRPLZ 1 20) STTAGLEO
1z COMMON FCCM 02/ IPOW, ISTEPITERKOUNT STTAQLAR
13 CUAMON #CUM D37 TP DELRCOWDELRCHDELRATCOUL S TR STTAOLTO
la CUMMON FCUM £S5/ BURNIP . TDAYS wyCIDWTUTLDY s TOTBUR STTAQLEQ
i i3 CUAAON JCOm 08y 11+JCASETCOOLF+AMOTOT . STTAOL9Y
| ie COM™IN FCUM 137 RFSFNPOwaRSINZ WRYOTOZ STTAUZ00
i 7T COAVIN /COM 164F KCUN STTAQZLO
18 COMMON FCUM 217 NaNKaNHNaNF STTALZ20
19 COAMIN FCOM 357 TBISTBOsTCCTCL o TLO TS TH THR 5TTAUZ2A0
. o COMMIN /LOM 58/ VOLGP . YOLGAP 5TTALZS0
21 CCHMON Z7COM 577 vRUF 1ALPHACYPRESEN §TTA0250
27 COMMON FCOMTE / PFACE « vOLGY T aHSUL LU HGAS  HRAD v G] PG2Z L PHRESA (20} STTALZEU
23 CUYHMON SCOUM BGS GGC20+1002 STTAROZTO
24 CLAMON /CUM 90/ vOLGAS»waMGC STTAQ260
25 FLOMISTS QCTRCD STTAQZ90
26 fCUM35T4 TAVGE STTAGAnL
. 21 FCUMETBYE TOTHOL WABTGAS W ISMIX 1 GRGASKON 5TTAR3L0
248 FMULSTIS PRESTQ(20) STPAL320
29 €M FMQLETES MOLEFR(A) &T7AU330
a0 COMMON /TNPUT f FRUENJGFRSIN'DSINIWFRPUUZWFRISSFF4UAFRELDFSDC],  STTAD24D
1 DCOWOVIIDL VPLENZ yATHUS 1S AX+ROUF W HOUCEXTRICE v STTADH5Q
2 TINLETSCELT TMAX S TFRa TMaNBGBRHRCS{GRF o [FLLUX, ST7A0360
3 NCLAD yWCON W NFLX « KUGL «NENK o NENCL + NENFLAWWUIDZL +NOH«5T1TAUSTO
4 FRACHE s FRACAR «FRACH FRACN FRACKR 3 FRACKE « HGACEL STTAQIRC
5 DTEMP 3 JCLAD 1 HU W PEKAYGaMINT  TCDF 2 ISTCRy ICREP Y [SWELLSTTAD3I0
& WNEXP yMEXP yNHIST STTAQ4Q0
31 COMMIN JCOM MT/ STRESTCFLAG STTADRLD
32 CLAMON ACUDATA/ RESGAR (PCUNT ST7AQ420
33 CUMMON JRELULS RGAPCLZU) KFSO(20) 1DELEXP(20) 5T14A0430
3 DIMENSION ASCDHCTY . 3TTADG40
35 DATA ABCU / 1MA1RBW1HCA1HDe1HE « 1HF  1AG / 5TTAUSS0
< STTAQ4&0
C CALCULATE 3A% PRESACUIPOWY PRESSLRE IN THE FIN STTALRTO
c STTAO4E0
36 TFCITER Ewa 1+ AND . {GRADEMEL 5} STTAQL9Q
1 VOLGAP®=(RFS+LELRARESGAR/Z , I #RESGAPRP I # 2, #F | 5T7a0500
37 ABTCY=CTTINI D #2273, STTAGS10
3& V2aVVOLD STTAUS20
R V1aP | #LIRCT+DELHC) ¥ # 2= (RFS4DELRI®*2 ) E L STTAQS30
4G TFCITERE@ulvAND . JGRAGE WNE D} ST7AURGU
1 FOLGAPm(RFS+DELHSRESGAP/ 2 I #RESGAP#P T wZ #Fi_ STTAD550
4l TFCITER, EwulAND, JURADE . Ew, D) STTAUSEU
1 YULGAP= (RFS+UELR+HOTGR /2, ) RHOTGPSP %2, #F | 5T IAGSTO
42 TFOVLLE v OLGAP) V1eVOLGAF STTAQ5AD
3 HULOVTAVL/ABTGAS+VZZABTCY - STTAGD90

FACOM 230=75 (MT7) FORTHAN=(D =T44229~ vO6-LO7 T6.09.02 PAGE 7

® SOURCE STATEMEANT (STEFTA s
44 PRESK(IPOrI=BS, EOBUGHTOTMOL/VULOYVT STTAU&OO
45 FFCISTEP.EQL L) PRESTO(LY="RESA(IZ0n) 5T7A0610
b EMAl AmULEFRCL) %8, U+ MG EFR(2)#39, 94 +MOLEFR({3)#2.016+MOLEFR(4) #28.05TTAUE20
12+MOLEFRLS ) %93, 30«MOLEFR{bI#131,3 STTADSIC
H &7 ELLeYISMI X /PRESTOCISTER) #34RT (ABTUAS/EMMIX) STTAQR4Q
“8 FlPL2 * 5,445 7 14.27 = EL{ 5TTAURSE
C o , STTAUG6U
49 Iny = f STTAJGTO
o Ih2 = 3 $TTAQ6BL
31 EC & TERP(TAVGC ARG el TNLY NS N3 TL) 53TTAQ&ER0
52 CHMY = TERR (TAVGC AR SsNGINLeIN2Z2 IN3AT2) 5TTAQTOD
33 ¥DSTR = FYTELDCIYIELDZTAVGLSFNYTCIPOW)Y) STTAQTL0
54 . RCI=DCLF2. 5TTAQT20
. 35 RCO=DCLA2. STTAQT30
96 REARAC= (RCO+DELRCO) w a2~ (HC [ +DELRC) way STTAQTAQ
ST . RS@PCa{RCO*UELRCO) ##2+ (REI+OELRCI #22 STTAQTSO
58 ALIGC=ALOGLCRCUDELRCOS / (RCI+DELRC) STIAQTHD
59 STREST=ALEHACHECHCICT=TCO) /€2, # 0L ~CHUI #ALOGCI # {1, = (2. # (RCO+DELRCOSTTAQTTC
1) ##2 /ASUKMCRALOGE) ) ST7AUTA0
< S5TTAOTHQ
C CONTACT PRESSURE CALCULATION PFALCE (RGFCHM2) §TTACBO0Q
< §T7AQALL
L14] TR = R[NT STTACB20
al PFACE= (THAEC/ {MCI+DELRCYI+PRESIN/RIGRMC 2/ (RSMRPC/HEWRMCHCML+ECH (1, =STTAQS 30
1MUF) ZEF) STTAQBAC
62 GE(l61TER) = PFACE . STA08%0
&3 IFCI3RADE(ER.L1Y GG TQ 1120 STTAOBEQ
-1 PFACE = PCLNT 5T7A0870
65 112G CunTINVE STTACBBC
&h P A= ((YDSTR=STRESTY#HSWRMC+PRESCN) /HEWRPC STTAQR9C
&7 TF(PFACE, GT ,PRMAX) PFACE#PRMAR S5TTAD9CO
L] 1F{PFACE.LT,0,0) PFACE=Q.J 57740910
&9 FFAK = TFY + 273, S5TTAQI20
[x) IF{NCUN) 1160411601130 $TTAQ7230
T 1130 CcONTINUE ’ 5TTAD940
12 N ®» 3 STTAUISE
13 12 = 39 STTAQ960
T4 FK = TERP(IFSeCF 29 NCONINY+ INZaIND T4) STTALG9TR
-5 GL TO 1170 ) ST7AD98BD
Tn 1150 FR=FCOND CFRDEN«TFSKKCONY S5TTAQ93Q
17 1170 COGNT [NUE 5TTALO00
78 InL = T STTALO1Q
3 [N2 = 30 5TTALQ20
L1} CK = TERPCICI 1 AA+2oNNsINLa[NZ#ING~TS) sT7ALUA0
81 CKHY = 2, ¢ FE # LK 4 { FK#CK ) STTALD4D
[ STTALOSO
i C HOT GAP CORAECT|ON FACTOR (CEE) CALCULATION S5TTALOSD
C STTALDTQ
82 CEE w EXP{-,00125#PFACE} STTALOBQ
< 5T7ALO90
< H4S0L [0 CALCULATION HSOLID{W/CMZ (OEG-C) §TTAll00
¢ ST7TALLL0
B3 RUYGHmSURT { (ROUF ## 2+ROUCH®2I /2.) §TTAL120
a4 CRQUGH=ROUGH STTAL130
&3 HMEYER o TERPITC]+AA T NN [NLy[N2+[N3. T8} S5T7ALL140
[ 1FCIYIELD,GT.0) HMEYER = 2,8#YDSTH 5T7A1130
87 CZZ=SQRTCCROUGH) STTALLGD
-1 AOm140.2#C77=,103 STTALLTC
a9 HSOLID = CkM # PFACE/{AC®CZIWHMEYER) STTALLED
— 53 —




75 1ty FUrTRARN=D ~f6022%= Yle=LDY fe, 09,02 PALY ]

® SLURCE STATH (ATER A )%

[ STTALLSD

v =0T sar CalCUcATioN HOTSAR LMD ST(ALZOD

S S17ALZ210

o {FLIGRALE \WE . B) HUTGP = CERFRESUAPY STYAL220

e Treo= o Tor ST17ALZ3L

»2 ALTGER = naTeR + GuPe? STTAle40

L] oL ahPa Qb seE LR enUTEE S2.) ¥ ROTGRE  # Pl o# 2, % FL ST TALZSO

EL W nRE VULGEP ¢ vvaTd STIALZE0

o 5TIALZTQ

N s CALCULATIUN FAG (W CHE FURG=CY HTTALEZED

. STIALZ90

“3 Auss = G HOTGRP ’ 3TTAL3Q0

Y Lleu CunTlhivut 5TTAL310

9t Cho R = ARCD{[GRALRD SYfAL320

L LT7AL330

o W=AD LALCLLATIUN A (w2 /DEG=C) s5T7AL240

“ 3T7AL3S0

i TLESK=TCl+27T3, ST 1AL360

X AF =HFSTDILK STTAL3TL

1o AL FRI[voE Ll 5T7AL380
1ul 4niva.5bUbra-lif(;./EﬁSIF¢AF:A(*(1.IEPSIC-I.1)i(TFSK*i?*!CISL»&Z)ST?AlJQO
* *(TFLR+TCISKS STTAL&TY

102 ~ul=HasLL L aHRASEHR LD 5T1A1610
iud SUELVTER) = 1TER STialugl
1o Sul2ellemy x TY O §T7AL430
lus Ga{31TERG = AG 5TTAL4a0
10+ Ga(es | TEAS &= HOD STT7ALS3D
] (O [TER] = n3ULED 5TTAL4EQ
lue Bulb ] TER) = HERS STTAL4TE
10y GulTaTIERs = nkaAD STTALGBD
119 GG 1ER) = CER STTAL#90
11 aGel7 i TEKY = PFACE §TTALSCO
112 Se(isviTERY = RiNT STTALLGLD
[ 5T7AL520

;. mmmmm—mme IR 15 AT GAP AT THIS 3TEFP o CALTULATE ClLi GAP RGAPCC(jpawlSTTALB30

“ COLL GAS DEFINE AT ROOM TEMPERATURE (<5, DEG ) ST1AL540

- STTALS5C

i3 XUEL® = LU.0 STTALY6D
lis D010 Talan STTALSTY
119 Ti= BBEL3 D) STTAL580
lle Té = Bot3s|+l) STTALS90
117 T3 = (114 T2)/2. $TTALeO0
1lé ALP & FALFHA(TIWNERF) 5T7ALELD
iy 4ined = BELadl) = 2Bl + 1) STTALLZD
1¢n OFLRIN = RINGR#ALP®{25,=T3) STTALA30
1l Ausbd = XOELR ¢ DELRIN STTAL64U
1z2 10 CunTIRLE STTALGSY
Lzl SELEXF CIPSw) = IDELR $T1A1660
124 RUAPC{LPUR) = TH=XUELR STTALETO
129 RFS0(1FGW) = (HFS+DELR) + XDELK STTALEE0
len RETLIRMN STIALE90
[iiﬁlﬁi“ﬂ*iiiiiF-!Uil&{{#&{biﬁi'i*!ill!'lEllﬂ4ihliillli&}&ib&l**i&&}g#&i5erlTUO

Lt g 5TTALTLIO
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# SUURCE STATEMEAT +

* SOURCE STATEMENT (STEPA

w3
DX
n’ys
wb
w7
+§
43
L)

51
e
"3

24

BE
87

FACUM 230=-7% (M7}  FORTRAN-D =T60229= v06=L07 16.07,03 PAGE 9

SUDHOUTINE STEPS STFBCOLY
< STRACO2GC
C THIS SUBROUTIWE IS5 CALLED FROM ST13TUB STPBQO3D
< STPR0040

KREAL -MUF +MOL +MOLEFR«MOLFR 5TF80050

CuMMaON /MREVL / MREVL 5TPECOED

COMMON /PUNRAY/ PAVRGYFUELL FLAPURERC(2L) dAT (211 JNFOWIFTOTLPMAK, STPSOOTD

1 PKPDOWR o TPEAK W DELP ¢PMAX $YPB0OCA0

COMMON /BRNGAS/ AKh{20)+AXE(Z0) PHI (203 «ENXE (203 ENRR(ZD) STPEVOSU

CUMMON FRULRN / BURNCZU) BUOLD(20) STPEQLO0

COMEOn fDATA 47 PTACCF NI 5ECOAY 1 AyOBAR WRR $ CONER, $TP801L0

COAMON /CUM 0f TITLEC2O)1AACT 3u)«Boles S12eCF (3« 307.AvI2y 20) 5TPEO120
COMMON FG0M 1/ TTH BIXTSHT LI swNC5EX»& (50 »TSC01) +CLCRP L2 20) STREOQLDIL

COMMAN fCUM 02/ [POWeISTERP+ I TER(RQUNT STPEU140
COAMON FCCM 03/ TUa@ LELRFCOWDELRCIDELRSTCLOL.5TF STPE01S0
CLMMON FCUM 357 dURNUFRTDAYSvVOID TOTLDY » TOTHUR STPBUIS0
COMMON JC0M 087 11eJCAZESTCOOLF «AMGTOT STPa01TY
3 FCUM 137 RFS2FNPOWYRSTNZARYQIDZ STPEOLEU
FTOM 20/ RHULKHOS<FRUYFRPUPY 5TP8Q19Q

CUMM3N /COM 21/ NoWNaNMNYNF STPEQZI0
COMMON FCOM 357 TBLaTBOTCC1C1  TCOWTRSTHTHR sTFaCZlC
CUMMON /COM 38/ FUVRAB.GOVRAC1QOVRAS +HF S5TR8022U
COMMON FCUMBS / ~GA (200 «ROAPRL20) 1 TCLINE(20) STPBUZ3L
COMMON FCUML2B/ [OUT1a11PROF QTPELZ40
CUMMON FCOMAIP/ QC(204510 2 JPROF 5TPB0OZ30
COMMAN 7COMTE § SHACE W VOLOVT 4RS0LID . HGAS  FRAD . L]1RL2 WPRESA(20) STPuZey
CUSMON /COMGGEY OSINGRIINGTS IR ISINCGVAIDeRVUILT StPeueio
COMMON 7CCn5e8/ JELREobLRPSDELRCI 2ELRT (TAVGR vWAVaT sTeauZal
CUMMON FCUMBTEY TOTMOL.AETGAS«V]ISMI X4 GRGASKRIN 511a0250
CUMMON FMULETH/ HDLEFR(B) STPE0300
CUMMON FMUBIE / vOLTRC20) 5TPE0310
CUMMON FCUM MBZ OC0NY s HEND W HECN D+ [STENG « [PORNO W UNND 5Tr8O320
Conmgr fO0M BMy 1510P, jCASE STPEU320
CUMMON FHIZUKES C1aK20k3+K4sK34KE 5TREU3IA0

CO#MIN £ 1NPUT ¢ FRUEVeFRSIHeDSINAFRPUUZ«FRIBFRGUFRA1DFSDC] . STPBUASY

1 SCCOVUIDL s VPLENZ 1 ATMOS 451 AX W RAUF HOUCSEXTPADE e ST280360

2 TINLETWRELTaTeAX A TFR TMaDE0 BRI HBCETGHF s TFLUX, STPEU3TO

3 NELAD o CONYNFLX s KQOL o hEWK ANEWCL « NEWFLX s YULDIL 'NGHSTPB0330

4 FRACHE  FRACAR s FRACH Y FRMCNL FRACKK FRACXKE »HGACEL STPEL390

5 DTEMP « ZCLADYHGAFEKAVGaMINT 2 JCOF « ISTOR« JCHEP o L SwE[ L 5TPBU400

] PHEXR CMERE (WA ST STRECA10

CLMMON FPRIND2S THLCZ202 ZCPZLZL) 5T1{20) WST2C0202 5TPBU420

- ST3(20; «5T4(20) ASTBCL0) 15TeC20) S5TPBU4 )

COMHGn FRESTRUZ TSINTSVOIOXa¥¥GIDCVLENGT STRPEU44Q

COMMON D IMENLY DyQIDX(2) DVOIGH(20) +OFSKCZ0) 2 0CTR{20) +DCOX(I0G3 . STPBUASD

1 GYITRX (207 WVUIDHI20) « TSINACZ0D RS INKLZS) STOBOGAD

2 sdieNeT(he 20 avuTbLLZC) STPEUATO

DRTA CFLACPZ1STI4512:8134¢5T4+5T5+5T6 / leuwd,u / 5TPapasn

DATA T5INC,0.Qf STEBL4TU

< STPE0L00

TFWMREYL RS, e AND L THR ST B, 02 PRACE=D, STPEUSLY

VO TXCLRPOwI=vOLOVT HTPBUSZ0

Haa L[ FUW) =HG STH 80530

FCLTHELIRGRISTT (i) sTea0540

FGAR K (1POw)=TH STHa0550

Lommmammm e ————— STURE) CEMERGY eew--—=—5T230550

CALL STURANEVAYET A TSR IFSs TTaNaF [ «DFSahHG STPBUSTO

1 CENIMACFE TN CPEAL  STURE +STOR s STURB <5 TUREB 4 STURE Ly STUREF «LPNGHFY 5T+ 80580

. 5TPBWHYC
FACM 23=T73 (A7) FORFRAN=D =T60225= y0De=LOT T6.,0%.03 PAZE 10

1*

CRLOIPOwY = CPNOM STPBUBDD

ZH20[PURY # CHNOME S1980610

STL([FOw = 3TOR 5TVBLG20

ST2CIRFUA) » STURR STPBUEIQ

3T301FUw = 5TURE 5TVBY64Y

31a ([P0 = STUREB STPEVESD

31a01PUR) = STUREC STi30650

: STh(IPUw) = STUREF 5TFa08 7V

< $TRI063L

LFOISTER LT IBTCPLUR, I [PRUF.LE.D) GO Tw 20060 STRaL&w0]

[FAOF =y 5THEUTIO

HalDUM=1G#1563, STP40710

c P T T LT P R e ) CALL FROFs GAPRQY AAAEERERERE RS n N2 w5TFI0 /20

ChaLl. PROFATMeTCE o T2 TCODL « THAOHGDUM JCASE « [P 0n o NP Ow aMIN] v J STER STHEBUTIY

* {LPMAXY sSTPELTH0

3 AEER AR A D RNR R ERLRARRE NN R RN SRR R AL B R F R RN AR R EAR TR R A SR Ak STPRUTSD

20Uly CONTINUE : aTrBUTAU

TFINSCUNYLER. 1) CALL GAPRU(ICASE +LCASED STRROTTY

IF (NODCONY, S04 13 WRITE(osle80) HGNI2rOCND [STANG « [PUWNINEUNRND 5TP8uTEQ

~NOCONY = ] STREQTR0

C STHELA0OUO

RSIN=J. 5THEUS10

TSINC=J.D STPSUK2Q

REVOTLARVUID 5TPEGA30

J1C=0,0 STHEU6ESD

G STPEUBS0

TFCT LE« GOl ORFRUENEG.FRSIN) GO TO 1350 STPEUBLLY

TF(FRPEN.GE ,FRSIN) FRS|N=FRDEN STrBCaTO

(4 PEITET Y EAY STwACBEU

RETEM= . 00GG136TRALOGLO(24.#TCTLDY 3 +., 000480 STPAGA

TSINC=L . ARETEM=273, STPEA930

< TS{N=1,8#T5[NC*32. STHA0910

TSTH = TSINC STPEU920

1340 CONTINUE 5THBOF 30

INL = s S5TP80940

Ing = 51 STFEGIHU

RSIN = TERP(TSINBBa2ars INJ+INZy 1H3482) STPBUIEQ

1F(R5In, LE RSINZY RSIN = RSINL STPBLITOD

! DS IN=Z2.#RSIN S1PBO9B0

[ TITT T LT LT YRR TR T IR L T T DY A STPBD990

FACT = 0.0 . STPALOUU

IF{FRSIiM.LE,0.0) GO TO 5 3TPE1010

FACT = (FRSIN<FRDEN> / FRIIN 5TP81020

5 COMTINYE STPB1030

SkKY = RYOIDZ##2 + FACT#({RSIN##2 = RSINI#n2) STP8I040

RVGID = SGRT(SGRVY STPAl050

[ T Y R T e S E S L T e ettt ) STPALCED

IF{RVOIiD.LE .,RVO|DZ} RvUID = RYQIDZ . STP3LOYTQ

DVQID=2 ¥rRVGID STPAL080

ELTCeFL=YJIDLL/FNPOW STPBLO9D

YTCeP [ #ELTCRAVOIDZ*aZ 5TP&1i00

YVQID= P T#FL #RVOID*%2=YTC 5TPaLLLO

1350 CONTINUE : STFBL120

[ 5TPaLL30

Cme=u=e MODIFY HCT DIMENSION TO COLD STATE(VOID AND RESTRUCTURE RADIUS) STP8L1la0D

c STPELLSQ

TTH = TT{N) . STPA1160

ALFRFALPHA (TTTWNEXFX STYPELITD

C. 15INT IS ALWAYS SETTED TO O AT EACH AX1AL SECTION LOOP [N SUB. ST3TQ3STPE1180
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# SOURCE STATEMENT

(sTEPR

L
LE]
aC
91
9z

3
4
3
Ye
47
EE]

11

iaz

FACUM 23L=73 (M7) FORTRAN=D =T60229~ yoe-LD7 76,09,03 PAGE 11

)i
< Anfy SET TO L It 543, STEP4 |F RESTRUCTURING OCCURED 5TP81190
[FCISINTER.Oy ALP=0.0 . : STH81209
IF{KVOID, En.BVOIDL) ALF = 0.0 5TP8lziv
RyOIOX=RYUIDS (L +ALPR(TTT=25.)) STF8l220
VYOILC= (P +FL*RVO[DXee2-vTL) 5THELZ50
1F {VYOIGCLE. 0.0 Vo uCwd,? STPEL24U
C 5TPdl1230
Cavars AR ASSUMED THE CENTRAL vOID ALWAYS FORMED UNLFCRM DIAMETER FAQoM  S5TPA1260
< AuTTOM TG TOP $TPBL270
C - 5TPE1ZBO
PRCRVGIDA B L E=10) GG TO 10 5TF&8l1290
VLENGT=Y VO [DC/ (RPTaRVOIDX##2) X STFE1300
G0 TG 20 STF81310
19 COnTINUE 5THB1320
YLEMGT=0,0 5Tepl3i0
U cumTINUE 5TP81340
4 5TF81359
¢ SRERE  RuvicIDK 15 Trk RaDlus OF CENTHRAL VOID AT kOUM TEMPERATUAE  S§T281360
C VVLIDE TS THE yolymg OF CENTRAL VCID AT ROIUM TEMFERATUHE 5TFB1370
S vLENGT 15 THE LEMwTH Uf CENTRAL w10 c&uAL TO 1-SECTION 57281380
C LENGTR (=FL) STF3135%0
[& $TFalap0
FETUKN 5TP31410
'd - 1 * 2 » 3 »> & - 5 * [ »* T STP8L420
1680 AURMATL £40 32X 'EUN=COGNVERGENCE [H ~GC == HG =) F9,b6e7s HGC =1,STPBL4A0

#EG . by 2x0 VISTEP =ty |20 Y [PUW =1y |20 ' OF ', 02 y STF8l440
TTre Fo<itnl el (26he PHARTUST n LXKy " TEMPLRATURE Y (15X '2ALIUS! 122+ "TEMPERSTRE1450
TafURE e10a s "RERCENT GF ZAAVLINCHES) Valla s (DG F3 s 18X " (UMY 125TPdl%A0
Zl3aet{UED CItallXe'FLEL HADIUSY s 7/ (2% A F B, 05X F1G. Lol TAFa.4v 13X 3TPALLTO

3 FratsliXaFl0.232 STREl4R0
L O L R e L L N R R S TR P T g PR )
EhL ATRA1500
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FACOM 230=-75 (MT7) FORTRAN~D =T60229= V0o=LO0T T, U%,03 PAGE 12

1 # SOURCE STATEMENT =

1 SUBRQUTINE ST3TOBLKS) 57330010
C 57360020
< ThIS SUBRUCUTINE [S CALLED FROM HALN 5T3B0Q3G
< §7380040
2 HEAL  MUF + 9L sMGLEF R 2 MOLFR 57386050
3 COMMON FANKRXEY ANKR«ANXE 57380060
4 COMMON AMEMOL / MEMOL(2045) «HATALZO) ST3BCOTC
5 COMHMON  FMCENY  MCONY ST380080
b COMMON FMATHAOLS TAVGR«VQLTXS ST3B00%0
4 COMMON FPOYRAYS PAVRGYFUELLYFLAPORER(ZLI1AT(2L2 o MFOwFTOT LPMAX,  ST380100
1 PKPUWR Y TPEAK +DELP 4 PHAX ST380112
8 COMMON fBRNGAS/ AKRC203vAXECZ0) WPH] (200 v ENKE (20 (ENKR(Z0) 5T38C120
H ¥ CUMMON fBHNRAYS VOLCChALZ9ATLABZARL,AL0L ST380130Q
P o COMMON JDATA 4/ PvCCP NI+ SECDAY +AVOGAD +RR+CONEN T380140
i1 COMMON FCUM G/ TEITLECZOY wAACT. 3UFWBHE(E. 513.CF(3s 307 +Hy(2+ 20) $T3BCO1I50
: 12 COMMON FCOM U2F [PORISTER(ITERCROUNT 57380160
\ 13 CUMMCN /COM §3/ TOWPDELRCOWDELRCDELR TCOOL 1 5TR sT380110
1 CUMMCN fCO Q&7 RSIMF ¢QuS@RUdTOT . 5T380180
15 CLOMMON FCOM Uiy BURNUPTDAYS «WvOIDTOTLEY« TOTBUR 57380150
i€ CUMMON /CUM DES 1| eJCASETCCOLF +AMOTOT ST380200
37 COSMON /COM 107 YWOIDZFRUGE  TPLENAWNEGW] STABU2L0
14 MM FTU 137 RESFNEQw RS INLRYOIDE 5TAA0220
Y I COMMOR 5 (Gt 204 RHUG KRGS FRULGFRPUPL ST380230
) i3] COMMON FCOM 217 N RN NRNaNF 5T380240
1 COMMON FCUMLGEY JSINGRGINS TSN TSINC LVOTD RVOIU. T ST380250
7 COMMDN ACUIA MBy NOCONY cHGNG s ROCNG Y | STENG « [PORND « NP DWND 5T380260
1 23 CUMMON (COM BOS QG204 1000 5T330270
k2 COMMON FCU BM/ [STOP. PCASE ST38C240
z5 CUMMDN (CUN, 907 YOLGAS (wa RGO 57280250
* i COMMON FMLE38 ¢ VOLTX (200 §T38U360
2T CLMMUN FMLD9%E7 TBAHLIG) $7330310¢
Z8 COMMON A TRPUT 7 FRUENSFRSINDE NZsFRPUU2FRASVFHEOSFRAL«DFS DU ST380320
1 DU DO LIDL W WFLENZ vATHGS o S oKX W HOULF s ROUCHEXTP (DB ve ST330330
z TAINLETaQELT o THAR s TFRaTMaDBOBR s HBUrSTEHF 1 [FLUX, ST380340
3 NCLAD  NCUN G NFLX A RGOL s NEwK s FJEWCL e NEWFLA s VO IDZL v o STI80390
4 FRACHE o F HACAR s FRACH s FHACN s FRACKR « ERACAE s HGACEL o 57380360
5 CTEMH ¢/ CLAL s HL PENAVE S MINL« LCDF  LSTORY [CRER . 1 SwELLSTISLITO
6 ANEXF A MEXP WNHIST $TI80380
29 CUMMON FCUM 357 Tai+TBCTOOY TUI W TCUTES s Th, THY 51380390
30 CUMMON /COM 38/ SUVRAB»GUVRACHGOVRAS epF 5T380400
31 CUMMDN /LUK M7/ STRESTCFLAG ST380410
32 COMMON ¢ CCM 54 DELRCCDELAUE+DELRRE « TSHOUL 57380420
33 CORMDE 3 CUm MB35/ RLTOUIRLDED L1300 57280430
3s CUMMON FCUMTR 4 FFPACE wvULUVT o HBCL T D HOAS (HKAD «G1PGZ PRESK (200 5T380440
35 COMPON A Culb Ty RTTRCO 87260450
; k13 CUAMON FCu B8 DELFRaUELEP W SRELRCLAOEL AT TAVEF sWAval ST380480
: o7 COMMON #LUMBTSEZ TOTMOL+ABTGAS VRIS X 1GR1GASKUN ST38U4T0Q
KL Cuitis AR [SOLF TCOLTL D) fHFILMAZQ) TCCCACPU) «TCICALEUY 5T380480
- CCONB {20 # THAPLEZG) JHFLAFBLZCI00E(Z0) . 16LG(20) . T8G90
= GCF (2u) fGECTC2UD STJUMPLZO) LURTFR20)  awRSFL2GE o SVZ806500
-+ LHF (20?2 SDRTCL2U) WDRPLI2G)  WURCLDC2U) 2 TFSCALZY) o 57380510
* DRCULEDY  EK1CZP0 WBRC20D WBRILI0F WEHA (207 . 57330526¢
: S RATFLA0Y  SRATCHZUY  LCPRES(L0) WUSTRESC203 4GASCLL2L) 5T380530
1 . BASCH(2C) «1TERZ (20} 57320540
i E COMMOh #8ER NG, DRDFL20) vRKF (20 vFOONT (200 < TOISH{20) 5T38G550
‘ w0 COM™T JRESTRU, TSINTWRYIIDX WVOIECVLENAT 51380560
i 4l CURMaN Sy GIMENLS DVOTDAC20) «DVOIDHIZE) tUFSXL20 oDC I ALZUD sDCOXCZ Uy STIBLSTU
' VG TDAL2D2 VWO DHLZO v ISTRAC20) W RS INE (20D $T380580
2 CALEMGET (S 202 VW0TOL L) 5T3805%90
FACM 238=75 MTJ FUKTRAN=D ~Tede29= vib=LOT T6.u9.03 pAGE 12
s SOURCE STATEMENT (2T3TU5 )«
: LY CU™MON FELONGS PLENGT (5 5T380000
. 43 ComMotl fCUIVERS NGHCCH 5T330el0
G4 cum FMREVD s MREVY 5T3d0020
H . ay COWMUN FNEwaASS SUAS 5T3BUA30
i 4k CUMMON FSTSDEN 4 DLPLDWDENSL 5T380640
at COMMen, § DIMERZ 7 UFNSFLIS. 200 ST380650
CREARANTAD Y 5T360660
ad DIMENS TON PHERGLEOD srGAC(Z21) . ST380670
by DATA FHEHG / ZU#u.0678 f $7380680
CHSREenRATE 5T3d0630
HY 60 T t1l13.2227 pIENEY €3 ST3s0700
ol 1131 CONTINUE S5T3B0TL0
[ ¥ DU #33% 1=l,20 ST3H0T20
ba DG 423 Juwiab 57380730
54 433 MEMCL(led) = 0O ST380740
h G RATAL]) = 4M ST 240750
54 . RETURN 57330760
C ST3BCGTIO
57 2244 CONVINUE 573280780
Be ThyGx=u. STIRQTSC
EL VOLTRE=0, 57380800
LUl DU 1370 IPDee] «NPUW ST25U810
C 5T340R20 ‘
C CALCULATE [HE PGwir. TCOCL. THE NEw NUHBER OF XE AND KK 5T380830
C 2TuMs [N EACH SEGRENT, 51380840
C 5T330850
ol CGWOILZaLYG [ BROIPOW) 5T3580RA0
el DF%.  =mBFSx (IPCwD ST3URTQ
3 plas =CCIA LIPCw) ST3BUABD
: a4 CLG  =DCUA  (IPOW) ST380890
; 3] VVOTDZ=WVETDX L TPGW) ST380900
65 RV IDZ=DVOIDZ4 2 sT2803510
6t KF3 =DFS/2. ST3H0520
LT (] =LCIs2. 5T380930
s RCOG =DCos2. ! 5T280940
1o ISINT =C 5T38L550
71 R31NZ = RSINX(IFON) . 57380940
12 PE(FOWER([POW) +PGWEIR([O¥W+1) ) *0, ST380970C
73 COUL=TINLET+OTEMP=Al ([POW) ST38G980
fg . TICOLF = TCOOL # 1.8 « 32, 51380590
15 [FRSINZ GT.0.) GO TC 500 57381000
. 6 WOTEHHO® (RESHu2=AVOIL 242 4P | 57381010
! 11 wW3T5ay. §T381C20
/8 ¢o TO 510 57381030
79 Q0 WGT=RHUR (RFSsw2=RS[NIwn2)#P] ST381040
vl WOTS=RHOS# (RS INZ#42=RVO[DZa%z)aR ] 5T381050
£l 510  waTCMmRGT+aGTS 57381040
B2 FSINsRSINE STasi0Ty
83 DSIN=DSINE 57381080
Hy Rv{ 1 D=RvOIDZ 5T361090
CE] LoYQID=sLvOl DT ST38lloD
1) Yo I D=vva]D2 57381110
6T 2TUT = F 5T381120
< GBRAM IS IN  w/CM2/GRAM OF FUEL 57381130
kA QLRAMSUTOT/WGETCM S7381140
' . LL] DPUNGGHANERHD ST381150
90 QuGPRGRAMRIMOS ST381160
< INITIALIZE 57381170
91 NQCONY = 0 sT38l180
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FACQM 230=75 (MT) FORTRAN=D -760229= vU6~LO7 T6,0%,03 PAGE 14
# SOURCE STATEMENT (5T3TQ8 )%

92 ITEN = ITEE = 0 . 57381190
93 DELR = DELRC = GELACO = DELTAO = DELHGU = §,0 57361200
94 HGACEL = {.8 51381210
9% [FCISTEP ER41) HGACEL (06 57381220
96 LFCISTER EG.2) HOACEL=(, S 57381230
97 TF{ISTEPEG.3) HEGACEL=G. 4 5T381240
kL] JFCISTEPLEQ, &) HGACEL=D.3 5T381250
99 TFCISTEP EQ,5) HEACEL=G.2 57381260
100 TFCISTEP.LE3) GO YO 518 ST3l210
g1 IFAMEMCLCIFOW [STER=1).LT, 8) GO TO 518 ST381280
162 HGACEL = WEACCIPOW) £T381260
103 1TEE » MEMGLCIPUW, [§TEP-1) 57381300
la4 518 CONTIKUE §T281310
103 108C = O 51381320
108 HGGLD = 0.5678 57281330
167 OLOOLD = HGCOLD = (.5678 57381340
ica HG1=HEZ2=HOC I aHGC 20, 5678 §T381350
109 HGMAX = 1GE+3 ST3B1360
liv HoMIN = 0.0 7381370
Cmem 5731380
111 IF(ISTEPWLE.2) G0 TO 550 57381290
11g HG = PREHG{IPGW) ST381400
113 550 CUNTINUE ST38lall
[qEdaas He = INITIAL HG 1§ INPUTTED AT Sub. STERL §7381420
< GAF CUNDUCTANCE [TERAT(ON [OOP 5T281430
Ll4 520 COUNTIKVE STI8laay
113 ITER=1THR+} ST3H1450
11é [TEE = ITEE + 1 57381460
4 5T38la70
4 57381480
4 STEFPH COCLANT-CLALDING HEAT TRANSFER. HEAT FLUX. CLADDING TEMFE,  ST38149G
4 STEF4 FUEL TEMPFERATURE DISTRIBUTION. RESTRUCTULRING TEMPERATURE 57381500
4 STERPS THEK=AL EXPANSIOMy S5WELLINGY HOT GAP 57381510
C MULMOL (23 FISSIGN GAS RELEASE HATE 57381520
z STEP&e THERMAL CONDUCTIVITY OF GAS MIXTUPE 57381530
C STEPT WAP CONDUCTANCE ST381%40
< 57381550
C 373815460
117 calL SIEF3 $¥381570
118 CALL STEPS £T381580
11¢ TF{MREVI.LE.C CALL STEFH 57381590
120 TF¢MREVI.Ed.1) CALL STEPSA ST38l600
121 CALL mMOLMOL{3) 57381810
122 CALL S1tFs 5T38ledl
i23 LFEMEENLLLE Q) CALL GTEFT ST341630
g4 IFWMREYLED. 1) CALL &TePTA 5T381640
¢ 5T361850
¢ AEGHY CONVERGENCE OF HG NUw. 5Ta31640
C aT3dle7¢
125 (F(MOONYY 10410420 5T381€80
L2é 16 DELTA=HGC =G 57381694
1é7 Db HGEhGaHGOLE 57381704
128 HEULL=HE 3T3811710
129 TF(ABS(DELTA/MG) LT 0, Ul AR ETERVGT 40 NONCON = Q §T381720
134 TFGARSCOEL TA/RGY LT 0 a1 AND, ETER.GT L) GO TU 1230 $T383730¢
131 ALl m FACY = 1,0 573817508
152 TECISTER RS 1 AND L TTER,GTV1) GO TG 1230 ST341750
133 [FUISTER B9, 2. AND, [TERLGT.5) GO TU 1230 S5T381760
134 IFOISTER Ews 30 AND I TERLET 10 GO TO 1230 5T381770

FeCUm 230=T9 (M7)  FORTRAN-D ~76yz24%= vie-LOY T6.09.03 PAGE 13

* SOURCE STATEMEST (ST3TOE  )#

: 135 1F I TERLGTL45) GD TO 1220 1381780
i Lin PROITER LE.X) 60 TU 1200 513381790
: 137 LR NOF CUELEWDELL 6T, , 0. AND DECLI*DEL TALLT, 022 G0 TO 1192 57331300
15% [F CABSL (Mo=HG1I FOELTAY LT, 0. 0U1) G0 TO 1192 $T381810
13% HEACEL = MEACEL + U,5 ST3515820
140 HiG = ¢ HG+#IGlY § 2.0 ST381830
141 Gty Th 530 57381340
142 1342 CUnTINJE 51381450
143 TFCDELTA#DELTAULLT « oGy 8ND . ABS (DELHG/ DELHGO) G404 87 FAL =0, & 5T3418:0
144 THEOELTARCELTAQCGT » e 0w AND - ABS LCHGCOL D=HGCY /HGCI WL T+ 0, 0U3) FACL=1,25T361878
145 HOWCEL = RGACEL * FACY 57381840
l4a PFOHOACEL . GT, 6, 8] HGACEL =06 5T381890
1a7 IFCITERLE. 10JAND, HGACEL L T.0:1 ) HGACEL=0,1 57341900
lagd TFOITEE LE, 15.ANDG I TEE, 6T, LULANG, HGACEL.LT. 0.0 3 HOACEL=(.07 57381910
luay PFCOITEE LE. 20.AMCITE T, L2:AMUHGACEL LT 0, 0% 1 hOALEL=0,55 5T3819:20
150 TECITEELE. 23.ANDITEE, 20 ANU L HGACEL (LT, 008 ) HEACEL=0.0a  5T3H1930
151 IFCITERLLE . 30 ANDL I TEE. 25, AR HGACEL LT, 003 ) HGACEL=0,03 ST3817%a0
152 JFCITELLE. 35.ANDITE I ANGCHGACEL.LT. 002 ) HGACE| =0,02 57381950
153 IFOITEE LE, 40.AMULITEE 35,a80, HGRCEL, LT 0.01 3 HGACEL=0.01 §T581960
154 [F¢HGACEL.LT.0.015) HGACEL = 0,015 5T384970
155 [FCORLTASLELTAC LT o0y AND ABS ((OLBOLD=HGC) FHGL) 1LT40.012) FAC2=,5 5T361930
158 HGACEL = HGACEL » FACZ 5T381999Q
157 1200 CONTINJE 57352009
15 HE2 = HGL 57352910
159 HEl = HE 57382020
o0 HGaHG+HGACEL#DELTA 57382030
1ol IF ({HG*HGCY . LT, 56T ANDL ITEE,LE,5) HGBACEL=D0,5 5T382040
1w2 1210 CUNTINUE S5T382030
1n3 DELTAQ=DELTA 57382060
isé DELHGOaLELHG §T242070
1e5 oLPOLD = HGCOLD ST482080
lat HECILD = HeC ST382090
167 DELZ2=DELL 57382100
168 OLUOLD=HGC 2=yl L $T382110
le% BELTAQ=DEL1=DELTA 57382120
170 HECOLLaHGL 1=HGL 57382130
171 GGCRITERD w nOACEL ST382140
172 G0 10 520 $T362150
173 20 Hey « nG §T382160
176 DELTAZ = HGC =~ HG 57382170
175 IFCOELTAZ, LT 0,0 AND MG LT JHGMAKD - HGMAX = HG 5T382180
17e TFCRELTAZVGT 10 CoAND HGY BT HGMIND  HGMIN = RG 57382190
177 [FCHGMAX, | T.HEMIN) GO TO 1213 5T3B2200
178 12:12 IFCITERWLELLY) GO TO 1711 57382210
179 FATACIPOW) =1H 5T382220
150 TFCABSIDELTAZ/HEZ2) WL T 0.01) HATALIPOW)=1HA 57362230
161 1F CABS{LELTAZ/HG2) LT U 01) @O TG 1230 57382240
ik2 TFLARBS ({HGR=HGL) /HELY T, 6, 0002) HATAUIPOW)=1HE 57382250
183 IFLARS ((HGZ2~HGL) /HGE1) . | T»0,0002) GO 10 1230 5T3R2260
P IFEISTEP kR, 1,ANDL ITER, 6T, 1) GU TO 1230 $tias22t0
185 IFCITERL.GT.45) GG TO J220 STas2z80
186 HG = HGZ = DELTAZ#{WG2-HGL) F (LELTAZ=DELTAL) 57382290
et IFCHG.GT . HEMAX)  HG = HEMAX 5T382300
158 [F(HGLLEHGMIN) MG = HGMIN STIRZILO
K 183 DELTAL = DELTAR S5T382320
150 Hol = HG2 57382330
191 1F{HG . £EQ.HGMAX + AND « HG1 . EU.HEHIN) HE = (HGMAX+HGMIN} /2.0 5T382340
192 1F (RG.EQ HGMIN, AND . HG]. EQ.HGMAX) MG = (HGMAK+HGMINI /2,0 5T382350
193 60 TQ 520 $T382360
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# SOURCE STATEMENT (573TCB

194
195
196
197
178
199
o0
2ul
202
233
204
205

FOL
20T
2048
2G9
210
2il
232
213
214
215
216

2it
218
219
220

221
222

223

2F4
225
246
£27
28
2:9
230
231
232
233
254
235

2386
237
234
239
240
241
242

244
245

#» SOURCE STATEMENT (ST2TC#

246
2a7
24b
249
250
251
252
253
£54
255
258
237
258
235
26

27¢

2f7
278
278
24l
2382

263
294

FACOM 23g=75 (M7; FORTRAN=D =760229= v06=-LOT t6.09,03 PAGE 16

Ix
1211 CONTINGE 57382370
CELTAL = HGC= HG 57382380
HG1 & HG 5T382390
HG = HOC 5T362400
{F(ABS{DELTAL) «GY, 0,8, AND HGL1NE,C,568) KRG = 0,568 57382410
%0 TO 320 5T382420
1213 HMx = HOMAX + HGMIN 571362430
HMN B U.Z2#( RGMAX *+ HGMIN ) 5T3824480
HEMAX 3 HMX 57382450
HGMIN = HMY . S5T38d660
GO TC 1212 57382470
1220 CONTINUE ’ ST382480
< NUH=CONVERGENCE [N 5AP CONDJCTANCE 57382490
NOCONY = 1 ST2B2500
HGLO = HG 57352510
HGCNG = HGC 57362520
1S1PNG = ISTEPR $7382530
IPUWNG = [PCW ST382540
NPOWNG = NPOW 57382550
TFOITER.GT A5 WRITE (6430003 ST382560
NEL m N ] 57382570
IFCITER.GT,45) wRITEC6.30102 (BBR(3412I=1eNP1) ST3HZ580
1230 CONTIHE ST362590
IFCITER.GE, S0 AND  NOCONY.EG 0 6O TO 1220 §T362600
(mwameemmtesscns ot anacnmnan 57382610
PREMG(IPOW) = HE 57382620
HGACCIPOW) = HBACEL 57382630
MEMSL (IPOW, ISTERY = JTER STJB2640
CALL STEPE ST3B2650
Coannonssnsatrnsn DONT AETURMN TO GAP-CON ITERATION LOCP [N THIS VERSIQNST3IB2660
TayGxeTAVEX+TBAS (IPOw) ST382670
YVULTX33VOLTXS+VOLTX C[POw} ’ $T362680
Cumasea= - e neme5TI82690
Connsrntine  STORE THE NODAL INFQRWMATION FOH QUTPUT 74,8,26 *xxnananssST382700
1F(ISTEP, LT, I5TOPY GO TO 2001 ST3E271C
& 57382720
TOCOLTCiPOWY =TC00L £T382730
HF TEM{1RO%) =HF 57382740
TCOCALIFOwW) =TCO 57382750
TCICALIFON) a1C| ST38e 760
CTONBCIPOw) =TCC ST3B2TT70
TEAPCUIPOwS =(TCI+TFS) /2, ST3BZTAU
HELAFBLIPOWRY =GOVHAS ST382T90
GLSCIPONY =H30L 10 57382500
GLGLIPOW) ahGAS ST3B2810
GLRCIFOwD =HRALD ST382820
GCTC[PUw) =HGC 5T282830
TJUMP (IFON} *GLFGZ 57382840
< 57382850
DRTFCIFOWS =DELRT 5T332860
DRGF (IPQw)Y = =DFLR8 &T382870
DHUF CFPOR) =RELKROE ST4828BB0
DHrF (TP OW) =NELKRE $T362R50
DRECTPOWY =DELR 57382900
LDRIC(IFOW) =DELKCI $T382910
DREC QWD =DELRP §1382920
DRCLOCIROW) =DELRCI+CELRP+DELRCC 57382930
THFSCACIPOW) =TFS §T382940
DRECCIPOW) =DELRCC ST382950
FACLM 23u=T5 (M7}  FURTHAN=D =T6022%= vio~L07 76.09.03 PAGE 17
e
BRIUIPOWY =HyOld ST36829&0
BRZ(IPOW] =R1TU0 5T342970
B3 (TPRIW) =R1350 ST382980
AraCIPUA) =HFS ¢ DELR 5T382990
RATF(IPOWY =DELR/RFS #1090, STA83000
QaTC{IFGH) =DeLRCOFRCG %100, 57383010
CPRES (1POR) =PFACE 57483020
CSTRES(IPOW) wSTREST ST383030
GASCCCIPOW) *GASKON ST38304C
GASCE (IFUW) =GK §T383050
c ST383U60
ITLRZLIPONY = |TLR - ST3B3070
FCONTCLFOW) = CHLAG ST383080
< 87343090
OVGIDXLIPOWY  =RYOIDX#2. ST383100
pYOIDHUIPURY  =RYQID #2. 5T383110
DFSACIFOW, =DF 5 §T382120
DCIACIPOW) =DC] 57343130
LCOXCTHOWY =DCO 57383140
VYCIDACTPGw)  =vvolDC 57383150
VVCIDHCIPOR)  =vyQID ST3edlel
TSINX (1POw) aTSINC $T383170
FSINX( [POw) LLEI . 5T383180
VOIDLC[PGw) =VLENGT $T3IR3L90
TUISH(IPOW) =1 ShOUL S7363200
C 5T383210
D2 25 J=115 5T383220
LLENGT L4 IFOWY = PLENST(J) S$T353230
25 CUNTINUE : 57383240
< 5T343250
DENSFL (L IPQW) = DENSE 57383280
DERSFLLZ41PCW) = = FLEDENSL 57383770
DENSFL{3+[POW) = FLENGT(4) + DENSFL(2:iFPOW} 5T383280
DENSFLLG+IPOW) = FLENGT(4) 57383290
DENMSFL{S¢IPOW)=0.Q §T383300
c §7383310
2001 CUNTINUE 5T383320
57383330
& —— -==5T383340
1370 CONTINUE 573823350
1F (MGAS.LE, D CALL MOLMOLC4} §T73833560
1F{mGAS ED.12 caLL MOLMO# 57383370
RETURN ST383380
C * 1 * 2 - k] * & - » & » 1 §7383390
3000 FORMATCLHLl. TX+ 18H FUEL TEMPERATURE +80X.6WST3TOR )} ST383800
3610 FORMATLLH o L0OXs 10FL0.2Z } ST383310
END 57383420
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* SOURCE STATEMENT

»

PN = R R Y TN

s

24
25

26

FACLM 230-T79 (M7)  FORTRANeD

[a¥aRalatsl

[aRalal

=

i

20

»

=78C22%~ v0E=LOT

SUBRUUTINE CARLCTSS.TFSeTT NP +DFSSTUREY

THIS SUBROUTIME IS CALLED FROM 5TeP 8
HEFER BNwL=-1T778+GAPCON THERMAL=1+ PAGE 4=19
CALCULATING STOHED ENERGY OF TRE FUFL

DIMENSION AREACHD) v TVOL(50)+HCAT(SQ)
DIMENSION TSS{50).TT(50)

FEAL Kl«KZoK3

DU 1D (=18

AREACI)Y m (CTSS{1I#a2-T55{[+124%2I%P])
TVGLEL) = CLTFS+TT(1)) * 5] « 273,

DU 20 [=2aH

TVCLCIY = ((TTCL)+FTLL=10) * .5) + 273
TKEL = 535,283

EL * 37.6%4t

Kl = 19,1450

Ke = J00T34733

K3 = 5e43730.0

R = .0UL986

cL = 1.0

STURE = 0.0

DU 40 l=laN

TEAPK = TvoL (D)

T6.0%.03

HCAT ({d=CLa(RI% (TEMPR®4Z=7 98 . #22) +K3%LAP {~LD/R/TEMPK)
PRI HTEE (L A CERPLTRELATEMPR ) w3 =1 FLEXP(TREL#298.0=1.2))

S5TOARE = STOWE + HCAT([)®AREACT)

4 COwTITRUE

STURE = STORE®SG . /(P]#DFS##Z)
NOuw CONVERT 1T 7O CAL,/GRAM OF Q2

STORE = STOREZZT.
RE TURN

PAGE

i8

CARLODLQ
CARLOD20
CARLOO30
CARLOO40
CARLUDSQ
CARLOOAO
CARLOOTU
CARLOGOBO
CARLLDIO
CARLO]JOQ
CARLGL110
CAHLOLIR20
CARLGL30
CARLO140
CARLO15Q
CARLO160
CARLOLTOQ
CARLOL B0
CARLOLSO
CARLO20Q
CARLGEZLIQ
CAkLO220
CARLUZ20
CaxLoz40
CARLL250
CASLUZ&Q
CARLGZTO
CARLOZED
CARLUZSOD
CARLU300
CARLO3LD
CARLUAZO
CARLUAZD
CARLG34D

CRPURGRE AR LR R R R E R R R SRR LR R R RN RSN s ke n kCARLOIZ0

END
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FACOM 233=75 (M7) FORTRAN=D -160229=~ V0u=L07 16,09.03 PAGE 19
% SCURCE STATEMENT =

1 SUIROUT INE CHECK(KE) CHECOQ10
< CHECOO20
4 THIS SuSHOUTINE INPUT THE DATA CHECK CHECOD3C
< THIS SUBRQUTINE |$ CALLED FROM DAT|NF CHECLO4U
T . CHECDOS0
2 COMMON fPOWRAY/S PAVREVFUELLFLAPUSERC21) A1 {21)+KPOWPIOTsLPMAY, CHELCO6Q
i PRFOWR IPEARYDELP1PMAY CHECGDTO
3 COMMON /£ IKPUT / FROEN«FRSINIDS INZ«FRPUUZ1FRIS (FRAD FRELIDFSDCT  CHECUOLO
1 OCUWDYTEL y VPLENZ 1 ATMUS 154 XX 1 HUUF 1ROUCEXTP 4 DE oV« CHECODS0
2 TINLETy2ELT+ TMAXATFR TM DBOAHK ' HBC 1S [ GhF 1 [FLUX CHECULLC
3 NCLAD 4 NCON S NFLX 4 ROOL yNEWK W NEWCL JNEWFL X+ VO[DZL +nOHCHECOL110
& FRACHE s FRACARFRACH FRACNFRACKR FRACKEWHGACEL .  CHECQ120
5 DTEMP o ZCLAD MG PEKAVE s MIN] 2 [CF 2 ISTOR Y ICREP 1 iSWELLCHECOL30
6 +NEXP+MEXPJNHIST CHECU140
4 CUMMON / INPUTA/ MREST LCRERDDISH HDISH CHECQ1%0
3 COMMON FCOM  0F TITLEC20Y AT 30)+BBC6. 512+CF (3. 30)«RVE2Zy 20) CHECOLED
§ COMMON #2044 234 NahNyNRNoNF CHECOL70
? COMMON /D15 7 MUENZMRELCCs SINTEM CHECO180
8 SEMERZION [E(03 111010 CHECQ190
¢ CHECOZO0
L] 50 10 (10300200005 3000040000 YeKE CHECU21LC
C - wCHECO220
10 1U0a0 CONTINUE CHEC0230
11 001 Jalely CHECU240
12 1 11¢dy = 0 CHECOZ250
13 IF(NPGH,LE (O DR NPLWGT. 203 T1(1}=] CHECU28Q
14 [FERDGL EW. 1) GO TU 1@ CHECG27C
15 JECNGT (S [GHFLES . O, W ORVSTGHFLEd.-1.)) G2 TO 10 CHEEU280
ik TFCVLLES . VORVLELLELD,) 11¢2)=1 CHECD290
1P LU CONT INGE CHELGI00
14 1F (MBENLEW, 0 L OR. MDEN,ER.2) 6O TO 14 CHECY310
1% LEEMDEW,EG, L) BO TU 12 CHECO320
20 [FCFROEN, LT, 0,8, 0R, FRDEN.GT. 1, 0.0k, CHECU330
1 SENTEMLLT. 1300, o DRLSINTEM. ST 1TO0.) 11 (3= CHECO 340
21 Gu TO 14 CHEC0350
22 12 [F{MDEW.NELZ) GO 10 13 CHECO360
23 FFCFADENLLT. 0. 839, 0R.FROEN,GT 0, 745,01, CHECG3TQ
L SINTEM, LT, L4dN. O, 5IRTEM BT, 180042 [143)=2 CHECO380
‘s 13 CONTINUE CHECO390
: 14 CUNT [NUE CHECO400
26 TFAMREST Bl ANDFRS IR LELFROENY jI1{s)=1 CHECO410
27 HATA = 0.0 CHECO420
i85 NG 2 J=i410 CHECO430
9 2 OIFCITCJY WNE, 0 HATA=L.U CHECO480
3C TFAHATAWNE. D) G2 TG 20 CHECQ450
E] RETURN CHECU460
32 20 ¢ONTINUE ChECC4T0
33 BRINT 501 . CHECQ4BC
34 TE{LTCLYoE9al) #RITEC(HAL000) NPOW CHECU490
35 TFCIEC2Y vk ed) WRITECE101LY SIGHFADENY CHECU508
a6 PRalie3) bw, 1) wRITE(8,10202 MDEN+FRDEN'SINTEM CHEGG510
37 LFCIT O3 E9.23 *RITECEW1030) MDEMsFRDENSINTEM CHECO520
38 TFCLI {4 Ew, 12 wRITE(H 41040 MREST,FRSIMFRDEN CHECO930
39 ARITECL5U2) CHECGS40
48 STuR CHECUSSC
4 B = [ S — T FT 3]
41 200040 CONTINUE CHECOS5TQ
427 DU 201 J=1.10 CHECUSHO
43 20l 111¢)) =0 CHECO590

FACOE 235-T> {MT) FORTHAN-D ~760229= vOe-L07 Te. 07,03 RAGL 20

# SOURCE STATFMENT (CHECH 3%
‘ Ga LE (R L anF2 LT DFS) 171412 = 2 CHECOBON
| a5 HATA = 0,0 ChECUALD
ag DO 202 J=l.l0 CHEC0620
‘ ay 202 TFCLTIGA)  NE.DY HATA = 1.0 CHECO830
| he [F(HATANE,OY G0 TO 220 CHECO&40
| w4 RETURN CHELOESD
| a0 220 CONTINUE CHECUBBD
! 31 wHITE (6501 CrECD6TO
I 32 IFLIITC1) 20,2 WHITECB 120103 UFSRVI1NF) CHECUBED
‘ 53 wHTE LB 1502) CHECDB90
34 STuP CHECOTOO
- c A rmEEERENOESmEEesEEEanEEfslsMasEEZsEiIESEEEEaEsIeswscsssssasssxwsCHECOTID
i 55  3C00U (UNTINUE CHECAT20
56 RETURN CHECOTA0
5T ADDUG CONT ENUE CHECOT4D
58 RETURH CHECOT50
[ - i +* * 3 -+ 4 * 5 * & - 7 CHECCTSA0
39 50L FORMAT{///7X+50¢1H*) 124K (NPUT THE GATA ERROK + 5G{1H®) f43)  CHECQTTO
* &0 502 FURMATC 37 Xy 1za{lp+) / ) CHECQTEQ

CHECQT90

61 1000 FGIRMATC TA.
#¥# NPOW SHOULY S£ ¢ NPOWCHECQB0O

LiieH» { Y NUMBER OF AXLAL 3EUMENTS
2.6Es 1. AND NPOWLEL20) wee NPGH =y |4 £/ CHEQO8L0
62 1010 FURMATC Txs CHECQ320
Li14Hw ¢ ) CALCULATE THE CALDDING=TO=COOLANT HEAT THANSFER COEFCHECQS30

2F[CIENT S1GHF =y F12.,4 77X+CHECOB4Q
3ileH+# ¢ 3y COOLANT PASSAGE EGUIVALENT DIAMETER CHECQE50
“ CE = F10,4 /TX1CHECOH60

CHECQRTO

5116H* () COULANT VELOCITY
6 =y F10.% /7X%1CAECOE80

¥
WHEN (SIGMF.E®.0.) OR (SIGHF,EQ.=1.),

T126h+ ¥ AND DE SHOCHMECOE90
SULD NOT BE Z2E®Q. ) CRECOSOQ
CHELQ910

53 1020 FORMATL Tx.
1 BOHIFCFRDEN,E§,1) (0,8 ,LE.FRDENJLE.1.0 ) AND (1300,.LE,SINT CHECO920
2 19HEM.LE.1700G.) MDEN=:]3. 8He FROEN=s E12,5¢ 9H+ SINTEMe, CHECO930Q
3 EL2.50  BH(CHECK CHECD940
64 1030 FORMAT( TXy CHECQ950
1 6UH[F(FADEN,E@.2) (0,895,LE«FRDEN,LE.D,945} AND (1400..LE.SINT CHECU960
2 19HEMLE.1800.) MDENm.]3. 8-, FRDEN=, EL2.5+ 9He SINTEMa, CHECQ9TO
3 El2.9¢ 6H«CHECK ) CHECQ9EO
65 104G FORMATL Tx. CHECO99Q
1 58HIF (MHEST.E@,1) FRSIN 5HOULD BE GREATER THAN FRUEN, MRESTe.]2.CHECLO00
) CHEC1010

2 1oh.  FRHIN®(FLO,5¢10H  FRUEN=WF10.5

66 2010 FONMATL 7X, CHEC1020
1116H#4 ¢ ) PELLET DIAMETER CHEC1030
Fa PFS = F10.4 /TX1CHECLO4Q
3i16M« {3 FLUX DEPRESSION VALUES USED CHEC1050
4 MAX UM DIAMETER RY (L oNFY= Flo.s fTX+CHECI06D
LI SHOULD BE € RVCL«NF),GE.,CFS ) ) CHEC10TO

67 END CHECL080

— 61 —_




FACOM 230-T75 (M) FORTRAN-D =T60229- VO&=LOT T6,09.03 PAGE 21
= SOURCE STATEMENT #

1 SUBROUTINE CREEP{TAU+FH] +31GCACTEMPEXT 4PINT+DCOUCT 4301 45CR CREPYOLU
1 EPST+DEPSICRELP) CHREPQJZO
C CREFUC3D
C THIS SUBROUTINE 15 CALLED FROM STEPS CREPOO4O
< CREPDUSO
2 COMMON FCREFLS ALVAR(A3VALAD CREPUDEY
1 FOREP2S B1eB2183184 CREPQOTY
2 FCREP3s C14C2 CREPUUBY
3 FCREP&F D102 CREFQQ9U
4 FCREPYSS ELE2.E3 CREPUL0O
5 FCHEPES FLaF24F31F4FOFB1G11B2:163154 CREPOLIU
(em—raameome [NPUT PARAMETERS —=== CREPU1ZO
C BHIwvews FAST NEUTRON FLUX (N/CM2/S5EC) CHREFPO130Q
¢ TAU.. TIMF W HEACTOR {HOUF) CREFOL40
R C CTeM, , MEAN CLADDING TEMPERATURE (DEG (2 CREPOLBQ
! 4 PEXT..,, EXTERNAL PRESSURE (KG/M12) CREPD1O
, 4 DCUseass CLAD QD (CM2 CREPD1TO
| C PCIaesas CLAD IDILM) CREPL1ED
H C S1GC, s, e CIRCUMFERENTIAL STRESS (KG/MMZ2) . CREPULLSO
) C J{REFK,, CHEEP DEFORMATION MGUELS AND EwuaTiOoN OPTION CREEPO200
< = 1 BUCKLE {BNWL=85=253.1973) CREPUZ LU
C = 2 OLD ATF(PNC) MODREL CREFPOZZ0
< = 3 IRY PHESSURE TUBE . ROSE=ROSEFaie JHUNT CREPUZ 3D
< ={ ) ZRe~2:5g PHRESSURE TubE CREFQZ40
< = 4 FlGAD {WAPD=THM-£18 AGDENDUM 7 P=3) CREPOZ50
< ® 3 ATR{PNCY WEW CREPOZED
C CEEFQZTO
3 CLTR=CTEM+2T3, CREPOZE0D
“ PEXTP=PLAT#100. #14.27 CREPU290
5 PInTP=P[NT#100.#14.22 CREFO300
3 ’ RCOH aDCOF2./ 2. 54 CREPUILO
7 KCIH =DCI/Z2,f2.54 CREPL3ZU
3 S lGCP=S[GC4100. +14,22 CREPU330
C CREPUI4D
7 1F (ICREEP) 20420421 CREPD350
10 z0 wHITELesilu) 1CREEP CREPUSAE
11 110 FORMATO/ 22 LOXS3SHAPOINTED OPTION £HRUK ICk= 13 N CREPQITH
1z TCREER=] CHREFQ3EY
13 21 TUNT IaE CREPG390
C - CREFOLOD
L4 A0 T0 {12340 5061708 T 0N | CREER CREPL&LO
Ly L ocunTinue CREPUS420
(& CHEFOA30
[ BUCKLE - CREPGSGD
< CULSTALTS CREPLSSE
< S sasaaees GAS CONSTANT 1,58 CAL/MOLEZDEG K CREPUL4 6L
. & eanaaaan ACTIVATON ENERGY 16960 CAL/MOLE CHEFD&4TO
C ALF aavaas THARNSIENT CREEP CUEFF. 940 CHEPL4ED
4 Coviaisans i G.uG6 CREPD49D
< S 1.ay..s GTRERS COERFICIENT P.E=d = [, TEw4 CREPLSOU
< CREPUS10
L6 aw1638U, CREFGSZD
17 =138 CREPUSIO
18 A=90D. CREPUS4D
19 €=y, 306 CREFO55Q
4 CREPUSS0
2U AL=5INRLSCLE5 [ GCP) CREPUSTE
21 AE=EXPL=3sRICLTR) CREFULB0
ez A3=Pre[ 44,85 CREPUSYY

FACUM 230=75 (M7)  FUATHAN-ED ~ThLz2d~ Via=L07 T U903 FAGE 22

+ SDURCE STATEMENT (CRFES ye

25 sa={TLau+s  #(l,=2iAP(~CeTAUID) ChEFUEDD
i4 Aj={l.+A  wCHEXP{=CkTA)] CHEFUB10
C CREFUBID
25 EPST=3. 5«1l 3%ALAARRASRAS CREPUEID
it UERS=, SE13# Al RAZRATHAL CHEFPOB4O
C CKEPDEDD
27 HE TURN CREPUBELD
28 2 CUnTINUE -~ CREPUATD
( mmmmememam= ULD ATH mecme—re—— CREFPUBHD
& CUNSTANTS ChEFUE3U
< G avesnens ACTIVATLON EREFGY 1406G0 CAL Atdle CREPLTOD
< % oraenser GAD CONSTANT 1.96 CALJMULE/LEG X CKEFUTL10
[ SC wesaren STHESS COEPFICIENT 1.15E=-4 CREPULTZO
c CREPLTAQ
2w REL W GE LREFLUT&U
30 SELGCGU. CREPUTSD
< CREFDLTED
3l FRERERILT L ERRciacy] CREPUTTO
32 22=E AR =9/ RFLLTRS CREPUTEEG
33 3 BRI CPEPUTSO
3 auaTAL CREPUBOD
¢ CRERLEIU
35 EFST=) 2 D2E=~13%Bleb2#ii>aB34 CREFUBZU
16 DEES3E . OZE=13#BLlekZSB3 CREPUEZD
ar KE TURN CREFUB&4LU
C CKEPUB50
3 3 ClnTINUE - CREPUSE0
C CREFUETOD
( wmmmmemma= SRy PRESEURE TUAE  (CUCD WORKED [RYZ2) CREPOBSD
C CONSTAITS CHEPURYQ
< SETA .,..., MATERIA| PROPERTY COEFF. lé2zwe E~27 CHEPULD
C TREF ,,0.s REFERENCE TEMP, 16U LDEG C CHERU9IU
< CREPUYZD
39 FETAzLI42P %4, 71 H2T CREPUZIQ
&1 TREFm160, LHREPLGLD
41 Cl=BETA REPUDSQ
42 C2uCTEM=TREF CREPUSOLU
< CREPUGTO
“3 EPST=C1eS [GCuPHI*(24TAY CREPUYBY
4 DERSeC1#S | GCxPHI#C2 CREPLSSD
“5 RETURN CHEFL1Q20
G ' CREF1710
(1) 46 CONTINUE CREPLOZD
< CREFLIQ3D
[ mem=wm==—=e JR PHRESSURE TUBE ¢ ZIRCQMIUM Z.5 NB ¥ CREP1040
< COUNSTANT CKEPLOSC
C BETA ..., MATERIAL PROPERTY COEFF. 1422%4/3 E-27 CREPLO6D
C TREF ... KEFERENCE TEMP. 160 DEGC CREP1CTO
C CREPLDRAC
47 BETAmL1422 a4, /3, /1. E27 (REPLO90
48 TREF=16C, CREP110U
c CREP1110
43 Cl=BETA CREPLLZO
ag O2mCTEM=TREF CREPLL3U
< CREP1140
51 ERPSTaDI#S[GCHPH I #D2#TAL CREPLLS0
g2 DERPSmDI#S[GCAPHIXDZ CREP1160
23 RETURN CREPLLTU
C CREP1180
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FACUM 230=75 (M7} FORTRAN=D ~760225~ v0e~LOV 76,609,023 PAGE . 23

% SOURCE STATEMENT (CREEF b

54 4 CONTINUE CREP1190
C wmrammmann F|GRD menemsemeu CREP1Z00
< CONSTANTS CREPLZ10
C L e 1.11E=24 CREP1220
C D vennrygan 1.U3E=-29 CREP1Z30
C TREF ..., REFERENCE TEMP. 149 DEG C CREPLZa0
< S51GA=REFERENCE STHESS B404KG/MMZ CREPiZ50
< SIGGaGENERALIZED STRESS (KG/MM2) CREP1260Q
C PINT, ... INTERNAL SRESSURE (KG/MM2) CREP127T0
< CREP1Z80

35 C=1,11E=2% CREP1290

56 Dul.03E=24 CREP130Q

57 THREF=la9, CREP1319

54 SlGA=a. 44 CREP1320

\ 59 RC=(DCO+DCT ) /4. CREP1330

L] TCm(DCU-DC1Y /2, . CREP1340Q

6l S1GEeSART LI, IR(PEXT=PINTI*RC/ (2. #TC) CREP1350

62 Elnd1GG CREPLISO

63 TF(5]6G,GE.5]GA GU TQ 50 CREP1370

B4 - EPSTeC#S ] Gu (CTEY=TREF ) #PH]#TAU CREP13&0

. ab DEFSaCHS GG (CTEM=TREF ) #PH] CREP1390
a6 G0 7O 351 CREP1400
ar 50 CONTINUE CREP1410

L] E2elad | Gh*ag CREPL420

LX) E3wC#s | GG (CTEM=THEFD CREPL430D

0 EPGTm(E3+FZ) #PH]#TAY CREPL1440

71 DEPS=(E2+ 1) 4PH] CREPL450Q

. 12 Al conTINUE CREPL46G0

H AETURN CREP1470
< CREPL480O

Th S CONTINJE CREPL490
< . CREP1500
¢ mmmm—m—mce ATH (NER) ==ac——=e=- CREFL510
C ConSTANTS CREF1520
[« K1 tavsavs GAS CONSTANT 1,985 CAL/MOLE/DEG X CREP1530
C TREF . QEFERENCE TEMP, 300 DEG C CREPL1540
C HCAP 4aans 14000 CAL/MOLE CREPLS50
C CREPLS60

T3 kl=l,385> CREPLSTO

e THEF=3U0, CREPL5A0

’? HCAP=) 400U, CREP159C

78 FlaTap*e0.089 CREPLE0C

T F2aS1GCF*42,61 CREFPL61E

L3 FmbXP ALl 19# (CTEM=TREF ) FCLTK) CREPLE20

£l FumSIGLPw®E], 225 CREP1630

u2 FouiPH | %#0.55 CREP1640

&3 FemEXP LmHCAP /R1/CLTK) CREP1630
< CREP16560

b4 Gl=l,196E~19%F LaF24F3 CREP16TO

n5 G2=R  12E=LukTAURFLRFOXF B CREFL1680
I bé FPSTaGl+GY CREP16Y0
nt FTlaTAL®#(0,085=1.) CREP1TOO

] G3=1.306E=15 0, UHORFTRFI4F3 CREP1ITIO

89 GemZ, 12 EmiBefunronig CREPIZ:0

9y DEPS=(1+GH CREP1T30

£3] RETURN CREPL740
[« CREPLYSC

92 & CUNTINUE CREPLT&C

43 7 CONTINUE CREP1TO
FACOM "230=75 {473 FORTRAN=D -7B0229- VDKR=LOT T6.09.03 PAGE 24

* S0URCE STATEMENT ((REEW 2%

44 é CUNTINUE CREPi780

15 % CUKRTIHUE CREPLTSD

56 10 CONTINUE CREPLBOL

L33 RETURH . CREPLA1O

CT NG CREP1B20
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# SCURCE STATEMENT #

32
33
34

kLS
3f

48

g

+ SOURCE STATEMENT {CuRIL

“l
Y3
“+3
a4
45
a5
47
48
47
5C

FACOM 233=75 (M7) FORTRAN=D =T60229= v06=LGT

SULROUTINE CURIE(RS)

DCC ) «eoo DECAY CUNSTANT (1/5ECY
AL + } +1. NUMBERS OF ATOM PER uUNIT LENGTH
DISIY = 3.7 E10 DISINTEGHATION / SEC

PAGE 25

CURIROLO

B BT A I R R AR R R AR R RN a AN annnlUH G020
THiS RUUTiNE CALCULATE NUMBERS OF CURIES OF EACH 1S0TUPES

CURLOO30
CURI0040
CUR Q050
CURLCCED
CuRI0OTO
* #nngnenCURICOBO

[ala¥atala¥aXal

L R e R e R L S S s LS Ll Ll s

COMMON FNUGLET/ NUCLE[«AC4D223)

CURTO0%0

COMMUN ZDECAY / DG2aNCHDCaDCSDC6DCL2DCL4,DCLS+DC2L5DPC224UC23,CURITIND

CURINLL0

1 DC25DC2E«DC28DCILDCILDTI44DCISDCESZDCEIM
COMMON FFFMOL F FF (A1 23) dRKR (e 1 23) JRXECE,20) 1 ARKL1042012) CURIU120
CUMMON /PURRAY, PAYRGYFUELL1FLAPOYERCZ1) vATC21) «iWPOWFPTOTLFMAX,  CuR10130
1 PKPOWKR . [PEARSDELPPHAX CURID140
[ CURIGLSQ
DIMENSLTON CURRI (199212 ATUMSCLY421) CUR|0L60
SIMENSTON 2CIL193 4842070207 CURIGLTO
gATA DISIL /3.7EL0/ CUR10150
C CUR]OL90
< CUR[QZO0
SO TO (14243 4 KS CurRl0210
4 CUR G220
¢ SET UP DECAY CONSTANT ARRAY CuRioasg
Comm CURLGZ40
L COMTTHUE Cuk 0230
5CC1)=L.0 CUR[0260
BpCCEY=0,.0 CURju270
DCL3Y=LCAoH CUR0Z50
DCeh)=LCBY CuRjU29C
DCL5I=0,0 CUR[Q300Q
DC\6y=uC21 CUR0310
DCCTY=LL22 CUR|0320
2Cidy=0C23 CURI0330
DY) =L 0 CLRI0340
DCCl0r=DC23 CURIG350
ne(111=0C31 CURIUIS0
DELEL =L CURT03TO
JLelar=0Cie CURIU380
DCLla)aDCs3 CURTU3Y0
DCELo=0.0 CURIG40U
DLELlsy=DC28 CURIG&LE
DL {173=0C3a CURICa20L
BCCla)=bCas CURIQ430
nCilsi=t.u CURIG44L
RE TURN CURIQ450
[4 CUR U460
"2 CONTINUE CURIQATO
[« - CURI(#80
C CALCULATE ATOMS ank CuR|ES CUK1G430
pU ol I=1.19 CURIQS00
BEY=ULTI=0.0 CURIDS1D
DU 10 J=la21 CUR[us20
ATOMSEl+ J)=CURRI O+ )=0.0 - CUR Q530
10 CONTINUE CuRiU540
Rb=UC=0,0 CURU550
[« CURTGES0
pU Iy I=140POw CuRlus70
DY 20 R=lel9 CUHjuB80
J=Rt Y CUR G530
FACGM 230=¢5 (M7)  FURTRAN=C ~76322%= VOE~LOY T6.U0%. 02 PAGE 28
-
ATMS (R DA (do[)FL CJRIveoU
CURRT A 12 aDCIRISATOMS (R 1) FUISIN CURILELD
A =B O] FATOMS K 1) CURjUE20
CLII=CLIY+CURRI (K ]) TURIGEID
ATUMS (M1 20) mATOMS (R 215 +ATOME (R 1) CURIQEAD
CURR LR 207 =CURR TN 21 +CURRI LR (1) CURIUESD
IR INUE CUR]VEE0
Nbwnaes il CUsl06T0
r c+Cely Cus[Ué&8Y
15 CianTTauk CURI 0690
¢ CuR1Q7I0
Conpre PRINT SUT FIN THYENTORY CUrRIQTio
< CURILT20
FLAG=G O CURIOQ730
cALL HEAS (=13 CLRIOT40
A TECEA1L0) CURIL7se
1000 CONTINUE CURiuTel
ARITECB 103D CURLOTIC
WRITE(oelyay (DC(I2-ixlvil) CURLLT8O
9 : CURLU79¢
WRITE(6+1U7) CYR 1GBUG
AHITECH+113) [VLIoT: 3N
U 25 leleNPOW CURTGEaS
ARITE(BLIUSY |9 CATOMS L[4 Jelalld CUR1G83IC
2b CUNTINUE CUR| U340
NRITECS+108) CATOMS(Je212 003101023 o CuK1u850
WRITE(B4114) CURL(B6D
00 2e [=1aNPOW CYRIGBTO
WRITE(O +155Y Lo (QURRI (s D)9 J=14102 CURIQBRO
26 CONTINUE . . CURI DRSO
wHITE(9e1UB} (CURRLCJP 2135 J=14107 CYR1Q9Q0
c ) CUR|10510
IF(NRFOW.GL,BY CALL MEAR(=1) CuRio920
IFENSGN LT 8 wWRITEC(B 1102 CURLUT30
< CURIQ940
WHITE(621122 CUR[Q950
WRITE (64104} (DCC1Yai=lly19) CUM[0960
wWRITE(E.10T) CURICYTO
WRITE (641133 CUR[CGISO
U0 30 =) sNPOK CURIOIU
ARITE(EL0U5) 1 CATOMSCJa]) e Julie29)aB(0) CURI10O00
30 CUNT [WUE CUR11020
WHITE(O+10HY (ATOMSCJa 2130 Jmllal9).BE CURILD2D
WRITE(Rr114) CURIi030
DO 32 [=1vnPOW CURJ1040
WRITECEw105) [+ (CURRIC(J+IdyJulll9)aC(1) CURILD50
32 CONTINUE CUR]1060
WRITECE 108) (CURRICJ 2L Jmllel9)4CC CUR11070
c CURI10AD
1F(FLAG,LE,0.0) WRITE(E:1115) CUR11090
1F(FLAG.GE.1.0) WRITE(G1Llle) CURILIO0
IF(FLAG.GE.1+) RETURN CURI1i40
FLAG=L,0 CURIi120
4 CURIL130
o - RELEASED TO PLENUM AND GAP CURILI140
< CUR[IL50
DO 45 lelaly CURILLEO
B(13=C([}m0,0 . CURf1170
ATOMS (1 +21)=CURRI([+21)=0.,0 CURIL180
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SQURCE STATEMENT (CURIE

¢ BOLRCE STATEMENT #

L19]
3L
g2
93
G4
99
36
T
9B
99
lag
ol
102
Pt

1ue
U8
106
wr

104
1u9

i1n
11
Li2

113
1.4
11%
1is
117

1.9

113
126

i24

123

FACOM 230=75 (MT7) FORTRAN-D =T60229~ v0&-L07 16,499,012

1A

45 CUNTINUE
BibeCCmu, 0

DU 35 i=lyNPOW

DO 40 K=lsl9

ATUMS (Ko ] YmATOMS (K [ YRFF (L4 1)
CURRT(K ] }=CURRT [ 1) #EFCLal)
BOI2=EC] Y +ATOMS KAL)

U =CU +CURR LIRS LY

ATCME (K 21) wATOMS (K221 +ATOMS (K [)
CURRT (R0 217 ~CURRE K213 *CURRITR L)
CONT | AUE

BBwBa+i i)

CCaCC+C{1)

35 CONTINUE

(=

4

CALL HEAD(=1J
#RITFE (100}
wHITE(es2UL)
50 Td 1000

w

CUNT I NUE
FETURN

1GC FORMAT (40X 25HRADIO=ACTIYITY OF |SQTORE  / 4DX+25(1Hm) s )

101 FURMATCLIOA S CLH, F (159 RIn [NVENTURY +SC1H. /2
163 FORMATLAX I HHARIAL F
1 5Xs  122+NQDE 83 R 8% KR . B5M KR
2 46 Kk 1314 TE 131 1€ 131 131 XE
3
472X B{LH=) 4 10(2X235¢1A=))
Tus FORMATLL AL 11MRECAY CONST / 3% 7R{L1/85EC)+10(1X.1PELL.4)
1L5 FURMATUBX 4 [2+24+30¢1XiFELL,8) )
106 FURMATOIX #2428+ AHCURRIEVI0QIXVIPELL4) )
lu? FORMATCLH ) |
LUB FLRMAT (/LR IHBUB=TUTAL+1QCEX«1PEIL1,8) )
11 FURMAT Ciex o 5HAXLAL « 11 LX 4 4HNODE i

1 54+ 1240N0DE 13z 1 132 X& 133 1 133

2134 Xt HELI 125M wE 135 xE 136 Xt
3IAL /
44X d(LHw)  13¢2X 10 01H=)) )
i1 FORMAT (/)
113 FURMAT(ZA ] 2HNU. OF ATUMS 3
1i4 FUBMAT L/ /2K 6ACLIRTE )
11> FURMATC// 1X,11001H8), 251 INVENTORY FP GAS SUMMARY
L6 FORMAT{// IX+11i0(1Mm) 254 RELLASED FP GAS SUMMARY H
201 FURMATCIOA (1IN0 417H HELEASED FP GAS «5(1H.2 /)

[a¥a)

Gl

FACLA 230=1% (M7) FORTRAN=D =Teug2%= vis=L0O7 T6.09.03

SURRCUTINE DATARPR

THIS SULBROGUTINE !'S CALLED FROM MAN

[aRa¥al

DIMENSION TAC20)
1D
t=lg+l
READ (51 106G END=YI0) 1A
JECIC.E®.)2 GU 0 1000
TFCaNOT D E 500 W El. 12 GC 16 800
Te0 wK1TE LB 90C) (KiKalyB)
100 wHITECBs 200) CRakmlq8
Buils CUNTINUE
WRITE{>e 300} IC+Ih
0 J0 1
39 cOsTINGE
ARITECB, 400) (KyK=1,8)
akelnl 9
RETURN
160G FORMAT(20AG)

-

)

b

AE

PAGE 2T

KR
13z TE

5U8-T0T

PACE 40

20U FURMATWIHL &€/ 4DRVIASH] N P U T DATA LS T/

2 40Xy 35(1H=2 /

2 107« 10HCARD NG, nEXaB(OH ek an Il S )
300 FURMATLLIOX (13 +1H v 2X 42044
8GU FURMATL/22)e8 (9. e ®, ., o[1} 1OXs1LHEND OF CaKD ]
BLY FORMATCA2ZX B IM vk, v ar 1Y 3

Cukl1190
CuRL1200

CURIL210 -

CURIL220
CURIL230
CLRILZ4G
CURILZS0
CURI1260
CURL1270
CUR1LZ8Y
CURTLIZ90
CURI13GC
CURTL310
CURI1320
CURIL330
CUR[1340
CUR[1350
CURIL360
CURTL37UL
CLR11380
CURIL3IC
CURIL1G00
CURILE10
CUR | 1420
CURT1430
LUK 1440
CURIL&50
CURI L4560

CURTL470

CuRIl480
CURI1450
CURIL508
CURILS510
SURI1526
CUR|1530
CURI1%4G
CUR[1550
CUR11560
CURIL5TO
CUR11580
CURTL59C
CURI1600
CuRlisly
CUR[L620Q
CUR[163C
CURILE640
CURL1650
CUR 11460
CURILETC

CAPROO1O
LAFRO0Z0
DAPItGO30
DAPKOO40
DAFRU050
DAPROCED
DAPRODTO
DAPKOCED
DAPROOYOD
DAPRULOG
DAPRO11O
UAPRO120
UAPRGLIN
LAFROLS0
UAPRO1S0
DAPRO1EG
DAPRGLTL
DAPHO1ED
DAPRG130
DAPRO200
DAPRCZ1G
DAPROZ20
UAPRGZ30
DAPRGZ40
UAPROZ5D
DAPRGZ60

CENp el N R R RN R NG ARRTRARR SRR RFNRR AR R R AR RER SR RARER RN K P EEn by nn e DAPROZTO

END
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FACUM 23C=T& (MT) FURTRAN-D =T€0229~ V06-L0T T6,09,03 PAGL - &1

* SQURCE STATEMENT =

1 BLGCK DATA  DATAL GATLO01C

C DATLUL2C

C ) : DATLOC30

< DAT10G40

2 PEAL  MUF «MOLMOLEFRMGLFR DATLGO5C

3 FUMMON FDATA L/ ZRETab) 22R4(Ta0) 15T 0T 4260 TABLE(Z, 81D DATLUOED

: 4 CUMMOIN FDATA 2F ERLJCEI 1GMAT(B).4S1GLJ(BD DAT10070

! L COMMON FRAVA 3/ VYOLATLZ9)FISGRI2Y) DATLILDEO

3 COMMON ZDATA 47 FLaCCPIN3(SECDAY s AVOGAD RE 4 CONER CATLI0090

T COMMON ZCATA 37 SLOTSDOTT JEFSMUFEPSIFLEPSIC DATLOLO0

£ COMMON FUATA £/ NZIRZJNZR&WNST VAT10110

g GATA  NZRZ2WNZRGANST f Guba26 ¢ 04110120

4 . DAT1013C

c FP A% RELEASE RATE FROM w02 PELLET REF+ =936 DATIG14U

1t DATA VULAT/CuGnTu5 s v 755, 4760, +TBY 2 400G 161, 120, 1825, BAT10150

1,830, 4840 4 B30 WEBS, B0, 29204+ 940, 19551975, 1965,11000,01315.1103DATI0160

. F0.a 110U, 1180, 41300 v 14T, 21690, +2300, 110000,/ baT1OLTO

11 SATA FISORAGn e OUGE U008 00440621003, 0060, 505,006, 08T v UNBDATI0LED

G LT 01002 a0 s 0%12051,061.07+.06+409+.1v.260:20.31.60,5..52¢ DATI0190

2 i.u/ DATIU200

< LATLL210

C el IWEAING TEMPERATUNKE FOR TABLLATION {0y LDATILZZD

C =2 THFHMAL CGRDUCTTVITY {wiCMAC) PATLIG230

C Ir3 Y1ELD STRENGTH CRGFCM2) . LATLGZ4C

C 1ae youNGS MGLULUS . LEGFCM2) DATILZST

C l=5 PUISSUNS HATIY ’ iND) CATIGZED

C feh Ul CUEF. THERMAL FXPaNSOM [N UATIUZTO

C [=7 MEYER HARINESS NUMBER (RGSCM2) LeTILZEC

< VATLLZ90

4 ZhtleJd= FROPERTIES GF 2TRCALOY=Z DATL0200

< . LATLG310

w2 DATE C(ZR{I+Ji1=1a7) v a=k 162/ UAT10320

1 25. + U126 & 3150, o+ 9T20G0. 4 U.3VC v S.E3E=6 + 9470, ,  DATIC33O

2000, o+ L.138 4 2430, 1 918000, o 0,400 « €,5E=8 « 7300, . CATLO0340

3 gU0. « G.14%9 4 luifB8. « HOOUOO. o J.886 « b.6kE=E 0 3030, , DATL0AS0

& 300, 8 0.156 4 1110, « THGOGD. 4 G.492 1 H.STE-6 . 3340, DAT10360

5 4L, + 5,170 « 850, 1 TLOU00. » 0,492 . T.18E=6 « 2560, .  DATIOD27D

& 5T, v .13 0 TOU. 1 e%000G. o D.%92 4 7.3sk-8 + 2110, 4 DATLQ3EQ

C UAT1G3%0

C 2InC=t DATL 2Y B,B.SCCTT (WCAP=3629-410 PruE 5 DAT1IU40U

C DATLL41G

13 GRTA CLZRatT ) o lmlaTidaloba/ . GATLUG2TD

t 25, . G.129 4 3150, v HTEIN0. 4 L, 3T0 s 5.82E=6 . 47D, DATIC43U

2 1G0, + 2.1%6 . 2450, o 514000. ¢ 0,400 ¢ e.z5E=6 » 7360, ,  DATLO04eD

, 3 UD. + D3B3« 28500 0 S14u00. « G,4UD v B.2EE=6 » TdBlL, 4 DATLID4SD

' 4 3004 ¢ U192 1 2850, « 9140004 + L4000 + ee25E=6 » 7260, 4 URTICAED

LooabN. « 0,168 + 2650,  91&000. o C.eCD + e.25E=6 + T360. CATILGTG

& 500, + [L180 « 2450, « 918000, « C.400 « 6e25F=6 + 7380, ;  DATLUGED

: C ' vATIL490

: C Sitly )= FROPERTIES UF 20-PEKCERT CCOLo WORKED T¥PL 316 &5 DAETLUS0D

! C LATIDS1O

i 1s QATA (ST dd e I=laT e t= 102100 / DATLIUSZC

: 1 25, « U.14% + BABC, v 1972000+ « 0L267 5 léeaSE=& » 19200, . DLATLUBDO

7 5C. o+ UL 14 o BLH0. + 19BEDOD. « U 268 « 1he&TE=6 1 18400, ,  bLATIO34D

3 TS5, 4 U.1%2 + €L00, « 1960000. v lesTSE=6 + 17800, o LATLO5Y

4 100, v C.153 5 5E50D. v 19650004 v 16e#7E=B » L7500, . 0ATICS5&0

5 123, « u,1%% ¢ 5730, v 1935000 2 17.00E=6 ~ 1720U. +  LATLU3TQ

f o 1H0. » T 182 4 5650, + 1910000, o 17.12E=6 » 17GQU, . DATLUSBO

i TOLT5. o Ualée v 559D, 1BPGGOC. v 17.23E=6 « 16800, .  DATIUS90
FACGLHM 230=T5 AM{)  FORTHAN=D =7E022y= vOemLO? T6.09,23 HAGL 42

s SUUNCE STA{EMEWT (LATAL )4

8 2OC, v U.169 W B3G0. o 1T2UUD. « G.ZED w 17,32b=8 s )EEDD. o UAT10ECD

9 PY, 4 U,173 4 9500, o« 1350000, « 0,287 + 17.6zE-6 + 18480, DATIUGLD

& 25C, o U.176 « 5650, + 1B350U0. » U.283 v L7ARE-E 4 1635L. DATLVGZO

15 GhTE LESTCTaddnI=1aT) 4 d=llaiid / DATLO&OU

1 275 v 4.18L « 5400, « 1615000, » £,285% « 17.55E=F + 16220. o LaTlu640

2300, o+ U.183 4 5380, » LI95U0C. . U.287 4 LTLESE-E o 16100, DaTlu62U

3032%, v L.1d0 o 52320, » 1785ULC. » 0L2EA 5 1T.T3E=E s LEUDO. VATluBSD

4 550, + U310 . 5300, v L1755ufb. o 80290 4 17.84E=6 » L1OW00. LATIGETR

5 375, o .196 1 5280 e 1735CGUC. o w.292  LY.94Em6 1 15850, 4 wATIUESY

6 sllly v G.197 « 9260, « 1715000. « 0,29% + 18.05E=6 + 15820, UAT 06D

7 429, v 0,201 1 5230, ¢ Le950U0r « G 29T s 18.14E=6 o 15760, DaTl0T00

8 450, v G.20% o 5210, « LeBOUDRO. » 0,299 « L8+22FE=h 1 13880, . DATLOTIC

9 4?5, 3 C.206 v 5eQt, » L6DLULD. o G301 v 14.32 o 155500 LATIOTZ0

* 500. v ¢.Z211 « BLZ0. v 1625000 v ©,302 » IZ8.50ER=H 153390, ¢ wATI0TI0

Lt HETA ST (L) e l=le T edsiLlodnd PATIOT40

1 82%, . 0,215 » 5020, « 16UNCUG. « 0,304 4 lac50E=g o 1318U0. DATLIUZSG

2 58h0, . U.218 . %900, 4 15THGUO. & 0.306 4 1B.56E=6 4 14850, paTiuTes

3 uih, . v 4750, . 19500U0. « G.308 4 la.sbl-6 + léspo, LATIUTTG

& Q0. . v 4BLU. » L5Z2H000. o £.309 + 1B.FIE=6 » 23750, DATIUTRD

5 mih. o W 4250, « LA9000U. 4 U.311 - lb.E5E=6 + 12850, BATZOT90

& L50. » « 3900, + 14340004 » C.313 2 1B.BYE=6 o+ 11650, 4 CATI0800

€ DATLIOS10

17 DATHA (CTRELECL ) nl=142) 0 dul o)/ . CATLUE2U

¥ 0 20745« 0.3 8 2,785+ 0,354 Zahisy U400 2,892 .45y 2.3ens DATIUEIU

#3060 20727 US55 2,258 0,60+ £40851 0.65y 1.982« 0,70 1,908, CAT1084Q

% .T%y Llegals U.804 L.TED U.B20 1,729 00900 Lu6T5s U493 146280 LaT10859

b 1.0 « Ll.58Ts 1,050 1,989 L.100v Lo5Lss 1,159 L.weds 1.EUs 1,424 DATIddod
[ ® L.2%, L&y 3,300 1,399 1.3%¢ 1,375« 1,40 L2203 1,854 1,333, UATL1G370
B 0,07 La3lda 14590 L.296s 1.b0s L.@79s 1,65 1.26%s 1.TU0 1.d05. UATILEA0

% L.75%, 1,234y 1,40« 1,221+ 1,89 L.209% 1,900 1,137 1,950 1,168 DATIUBHQ

B 2.000 14175+ 2,10% 1.:i56s 2,200 1,130+ 2,300 Li12¢+ 22404 1,107/ LATL0320

< . PAT1UILO

i4 PATA (CTABLECL WY ai=lag)ad=alad0ds DATLO0920

% Z.50s LeuG3a 2.6Us L1.081s 2.7 o L.06%4 2.8 » 2,058y 2.9 o 1.048. LAT10930

; # 3,0 1.03% 3.1 1 1,030« L e LaDZZy 3.3 0 1,016 3.8 1. 1,007, DATLU9a0
: 3.5 4 JF9¥9e 3.6 v 49332y 3.7 4 J9BTOy 3,8 4 L9ALL, 3,0 . 0755, DATLO950
#u.D o L9TO0N B.) v 2968 4.2 o L¥6DU 4.3 0 495330 4,6 0 L9507, DATLOL0

® 4,5 4 JQ4sua B.B + L TRZPe 4.7 4 (93820 4.8 0 09343, B.9 1 49305 DATLOZTO

5.0« J¥Ee%e B0 0 JBIE3, T. 4 AET2Tr B, o« JA33E. 3, 0 L8373 DATLOPEY

i B0, n L5PaZe 20, 4 L 74324 330 4 270054 40, « 6Tl DU\ 6508, JATIG99D
i 6. v J6335y 70. 4 .oL9% B0, 4 +60THBe 90, « 59730200, + 5882/ DATLI000
< JAT11010Q

1% DATA (GUATEII+Ix1a8) / 4.003. 39.944, 2,016 2R.02y 83,8 4131,3/ DATI1020

20 JATA (S1aLJCI)s1=1e6) / 2.9760  3.4l8y 2,915, 3,88l 3.4%8.4,055/ [ATII0N

21 DATA CEKLJCIDwlmive) 4 10,2 1 124, + 38, v 91,5 « 2254 223, 4 DATILICAD

22 DATA Ply CCPIN3. SECDAY. AVOGADWRR, CONEN/3,14159+ 16,387« B6400,sDATLIONN

L §.023E23, 220400,y 3,2E-1%/ DAT11060

23 NATA 3307 SBOTTIEF tMUF (EPSTF eEPSIC/ 0Lty DU4aL e 54E84 300800 ¢ DATLIOTO
cn;*io*w»4@4»4»»p¢u*ﬁfiuaa-*il:&;Iu:unil&iaud;;;»;gnta4-»uai:;*»;ﬁc;*;otDATllDBO

&h ENQ UATLLO9O
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FACGM 230=T5 (M1 FURTRAN-DV =ToEZ29~ yO6mL 0T 76.09,03 PAGE -28

# SOURCE STATEMENT =

1 SUBRDUTINE DATINP (KSD DATPOGLQ
C _ DATRGO20
< THIS SUBROUTINE 15 CALLEQ-FROM STED) DATPUO3Q
< THIS SUBROUTINE INPJT THE DATA (IF UNIT 15 C.G.%.+ KunT[al3 DATROGAT
4 DATPODYO

2 REAL KBy LVOIDZLFUEL DATPUDER

3 COMMON FIYIELOS TYLELD DATPOOTQ

4 COMMON /MCONY / MCORY DATPULHO

4 CUMMON /CUM L/ UATRPORSO

1 TTC 5134TSRC 513+ IN(EL) sH(513 TS (5114 CLCRPDLZ. 207 DATPOL10C

] COMMON ZCOM 03/ TO+P+DELYCOIDELRCYDELRYTCOOLASTR DATPQL10C

7 CUMMON /C2% 03/ BURNUP W TIAYS.VVOLDTOTLDY  TOTBUK DATPO120

8 CUMMON /CUM 10/ YVOIDZ+FRUO2.TPLENAWNPOWL DATPE130

9 COMHON FCOM 127 DENSITAFRIBAFRIG DATROL4Q

19 COMMON £CUM 15/ NUH+GAP CATPULSC
11 COMMON fGUM 217 NaNNoNNNeNF DATPOLBY
12 CUMMON FCOMI2E/ 1OUTLa 1 IPROF DATPULTO
13 COMMGH fCLS  / MDEN'MRELOC: SINTED DATPDLRG
14 CLMMON FIRER F TX IR THAaMAXTEP : DATPOL5U
¢ DATPU200
i% COMMON FRONRAY /S DATRLZLG
1 PAVRGUSFUELL 1FL yPOWERCZII VAT (L) A NPONPTOT »LFPMAX S wATPUZ20
2 FEPDWLi« IFEAL (DELPD (DMAXD LATPCZ23C
le COMMON JPOWREF f POWREF(21) ' UATPL24L
¢ LATPU2RO
17 CurMon ACOM 07 . DATRUZ0U
L TiTLEAZU2 «AADUMCT« 30),BBDUMIE. 1)+ CFOUML3s 30).KyDuM(2, 20) LATPQ2TO
¢ CATROZEL
L4 CUMMCN fapy Ty DATPG290
L FhRDES yFo5in aD3INZDGFRFJO2WFRIS  WFR40  JFR4L  WDFSLGMLCClDUM,  LATPO3DD
Z LCODYMIUYGIDE s vALEND v ATHIS #5 AR YROUFD «ROUCL +£XTPD + QATPOILO0
2 LEDUM avDuY . DATPU3ZO
3OTINLEwaDLLT + T MAL W FR M FHBODUMABROUM «rBCLUMSTGHFD BATPU33Q
3 O1FLUA LATPU34U
4 OWCLAY ANLUN  ARFLA  aRNOL  wwbwE  onEwll sNEwFLasvOIDZLaNOH 4 DATRO35U
5 FHACHE S FRACARFRACH (FRACH «FRACKK L RACKE vHGACE L, DATPUIAG
B OGTERSIVLULAT WHE ERAVGIMINT L [CJF w1STUR W iCREP s 1SWELL. DATPU3TO
T oREAR aMLxP ST DATPO3BY
13 CLMGN FFRINT 5 PRINT DATPLIYD
C DATPO400
20 CcOMMON YMREV] 4 MREV] QATPO410
21 CObMGn /08T 4 HISTO. 3024 IFLE35D) DATPU420
v2 COATn FH% 4 RABECLOOI AIS (T L0 +MObE (51003 DATRLG 3D
23 CUMMON fRISTLS wNATST - IXSTER DATFLGSU
24 coMACN LT r TUGTE DATPU45Y
3 COMMIN JTHRUT AF BRES T L CARP v DU TS5 40 1 5HY DATPUEU
én COMMGY FAUCLE T/ MUCLE b At 23) OATRG4TD
2t CuMMoN JBPARE S [ SEsAHAMEP L3 SATPLLAO
cd CUMMON ANEWGASS MGAS UATPU4SQ
29 CUNMMAN FDTALS FROTAL DATROSO0
30 COMMUN 4 wLGT 4 1PLET DATPUS1L
< DATROS2D
31 BIRERET0N ARL G0  AA2 (30 VARSI LI0) AR+ 4300 vAAS {301 1 ARG T30} VART (303 LIATPLS 0
32 BiMERS FON CF 3 E30) aCF 24 300 1CF 34300 DATPOS40
33 DUMERSION CLOCHP (2207 LATPOSSD
S DLEENSTON R ISTiNCI 30 JATPUSBY
25 DIHENS TGN AVL(ZUY WAYRLZD) UATFDSTO
< UATPD54D
35 DATA VAR DELP  FRUENSFRE [N DS NI sFRPU0Z.FRA5 FRAUFRA1aDF S, LATFLSSD
FACGM g3u=13 My FURTRAN=D =TH0229= VOR=0T TH.U%, 03 PAGE 29
® SOURCE STATEMENT (UATINP 3%
* DVOLILZ v OUT A0CT+ VPLENL 1 ATHDS 15 XX s HOLC s ROUF (ELTR W TINLET DATPLEDD
» GE v PAYHG Y TLAY S DELT A THAX A TFR T S1GAF  FRAGHE o UATRO610
- FRACAR s FRACHFRACK +F RACKA +FAACKE veGACEL 1 LCLAL PRPUWR GATRDEZO
» PEKAVEUTEMPSLFUELL VO INZSINTEDISINTEM 4 45%0.0 / DATPUE30
o : DATPUBSG
3t DATA H3 £0,56T8 ¢ ;:liggzg
ATA NOHKUN
EL) c DATA NOHWRUNIT # Llsl 7 LATEOBTO
39 DATA MEGNY  wliM L aMREVE eNUCLE ]y : LATRUBSU
1 ISTOH 15LUK +RCLAY A5CON  oKUOL  one &P oNAIST W ICHEP aMINI DATPULSE
2 ICDF 2 lSWELLaMEXF 2 1OUTL «I0UT2 [ IFROF (MDEN  «MRELOC /2]1%G DATROTOU
[« DATPUTLE
40 DATA PRENT F Ud f biruy??u
a1 DATA WPUN f10 F LATRUT730
o3 NATA PUWEA/ ,230.63+.96,1,2100.35+5,801.3501,2 0 700 b3l DATRUTAD
L +L0#0.307 LATRUTSO
43 DATA MREST LCREMIDUISH HDISH / 2%0 « 2%0, / LATPOTED
C DATPDTTD
a4 DATA WORDL/4HSTO®  / DATPUTSY
&5 GATA HiST 3508007 HISTIN/ 350%0.0 7 » IPR/250%0S DATPOTI0
46 DATA RVOUM(La1d yAVUUMCL e23 «RVDUMCZ 1Y RVDUME252) /D00l a0sl ool G/DATRUBOU
1 v ONFAONFLX 4 E02 4 LATPGS10
¢ 1FLMODE (A1) v E WL 0) RYDUM(L, 27 @0FS0UMLCMY  SEE STaTEMENT NO,1%0 DATPOE20
47 DATA CFLyIF24CF3 4onu0,0 baTPU2 30
48 BATA AALAAZAAT ARG CAASLAABNAAT 4 FIUR0L0 /S DATPUB4Q
49 DATA PUNRZF / 2Ll#i.0 / DATHROES0
B DATA IYIELL # © / DaTPOBEY
&1 DATA  ISPA/O/ v HAMER / 30D/ DATPUBTO
22 NATA MGAS/(/ DATPOBAY
53 DiTA FROIALZL.0/ DATPOSTD
ha PATA TROLT 4 G DATPOI0D
¢ DATRO910
[« DATPOS20
B3 NAMELIST /AINPUT / MHEVY sNUCLET DATPU930
1 FRPUCKFH4D 1FR41  1FR35  (FRDEN «FRSIN +SINTEM. DATROS40
2 DFS WDEINE A 2VOIDZ BT flslds] rLFUEL #LYOIDENS sAX s PATPUSSO
3 VPLEWZADIEMP 4 DE w VHOUF WROUC W TM VATMOS DATFD960
U FRACHE JFRACARFRACH +FRACN 1FHACKRFRACXE DATPOS /U
5 SiHHE CIFLUA oNEXP oqOUL o ML DATPDIAD
€ HeH  oMIND +ICKEP o ]COF  «ISWELL«IREAK «JOUTL «10UTZ “IIPROF. DATPO9SD .
T OMEXE G MCONY G EUNIT ([STOR NATST JMDEN  WMRELOC.IYIELD DATPL000
B MRESTLCRER (DD LA HD LM DATPLELO
9 1 [SPANAMER . MGAS DATP10Z0
% (NUCLEDFPBIAL IFLOT DATPLEAC
¢ DATPLO%U
56 NAMELIST JINPLTZ/ CF1.CF2.CF3 LATPLO50
57 NAMEL LST FINPUT3/ AAL AAZ1AASAAL.AAS AL, AAT DATRLO&0
58 NAMEL ST /INPUT4/  Rvls RVZ g:;gig:g
NAMEL ST /NP *
59 . AMELIST /INPUTS/  PO#ER R8s
c DATPL100
60 GG T (l0Q0.20004300044000 Y 4 K§ gi;iii;g
31 clOUO CONT {NUE DATPllsg
) - A N DATP114
é TITLE CARD INPUT aTPiise
¢ CONTROL SIGNAL. 4,0 a0 INPUT GROUP. NG, ] gﬁﬁsiigg
62 READ (521570 END=5000) TITLE )
63 DO 5061 [=1.2G CATPLLE0
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FACOM 230=75 {M1) -FORTRAN=D =Teu229= vOe=LQT Tea09.03 PAGE 30

# SOURCE STATEMENT (DATINP )+

LT3 TECTITLECL)MESLH ) &Q TO 5002 DATPL130
&5 5001 cUnT [NUE DATRP1200
oh 3000 510P : DATP1210
a7 5002 CONTINUE LATFL220
LL] 1F(TITLECL) JEW -WORDLY STOP DATP1230
< DATPL240
4 NAMEL 15T INPUT DATPLZHQ
< DATP1260Q
[N CONTROL SUIGNALw+waas JNPUT GROWP NO. 2 VATP1Z2T0O
69 READ (54 INPUTY DATPLZHD
< DATPL290
) RPN = NFPOW o+ 1 NATPL1300
¢ HISTURY CaRDS (NPUT CATPL3LG
C LATPLIZ0
< HIST L JY TIME (DAYD GATPL330
9 RHIST (2403 PURER(W/CM) GATP1340Q
€ PISTCR DD TEMP. AT INLET COODLANT DATPL350
€ HIST(e,JY EATERNAL  ©RE3S, O CLADDING  3URFACE . DATPL360
v IFN(Led) = DalPl370
] C 1F3Crad) =GCH0T CHANGE) «+(uEw FUEL THERMAL CONDuZTIVETY IHPYUT) LATP13B0
] 4 JED(3ed} =20LNOT CHANGE) « ==(BUILTIN DATA&) ¢+ (EXTERNALY CATPL3U
C [PLCAV D) =0 (NDY CHANGE )+ =+ (NEW RADFLUX DEPRESS.)s ==1(BUILT IN) LATFL400
C P08 d) =J(NGT CHANGE) « ma(NEa AXTAL POwitk DISTRIBUTION] vATPL810
71 o0 LCATPL420
12 100 =ty LATPL430
< COWTHUL GLANAL s e w s INPUT GRCUP NU. 3 DATHLA4O
13 REAUCSs555)  (HISTINCI ) oI=1aTY o (TPDLTa) e f=ladd DATP1450
T4 TFAMISTING e Jd LT U, 00 GO TO 11 DATPL460
+5 nu Ty 10 DATPL4TO
e S8l FURMAT (IF10.Ux 512 ) DATPL&SY
i it i QT inuE BATR1490
i I8 HNHTST = =1 LATPL500
I VM m cimMoe L GATP1510
#J T = ToAkYa LATPL%20
81 THEM=.GT.1) 6D TU 521 PATPLS530
62 5¢l LUNTIRUE DATPLS4Q
83 IF(TCRER. LELO) 61 TD laQ GATPL550
& CUATHUL S1GNAL ., ., o INPUT GHOUP NO, & UATPL1560
b KEAD32110) (CLCHP L[ J) o 1m]a2) v Jmla |CRER) UATPLETO
49 MR =T CiER DATPLS80
Be loU CUNLT InUe U4TP1530Q
< LaTPledo
w7 THERUNI T EG, 1) &0 TrY 150 DATPLELU
48 prRobium = UfS * 2,54 DATRLIE2Y
ER ] DSINZD = J31nge  # 2.54 pATP1630
L7 ovuloh = Lyolbd # 2.54 DulPle40
w1 DUThUM = LC % 2.9% LUArP1650
42 [R ML VIS + 254 . UATRLEO0
13 FUELLL = iLFUEL #* .24 PATPLETU
LL3 YO iDIL = LVDIDE + 2,54 WATF1EBQ
15 WRLEID = YPLEVZ & . 5%#] SATFLGSE
k1] SluTED = {5]0TEM = 32.43) 7 1.6 OATPLITIO
o+ DTcHMPD = SLEMP / 1,8 CATE1T10
VL DLUM = Uy # 2,54 TaTPLTZO
99 vbuM = v % D, 3UsH CATRLT3D
1un EaTPiy = ExTR fol4,22 DATP)LT4O
LU WOUFD = HOUF * 2,54 VATPFLTDY
g muecy = Hugl o 2,53 DAIELT80
103 DUISHE = OD18h * 2,54 DATFLTTO
FACOM 23u=T5 (M1)  FURTRAN-D «T6U229~ yoB=L07 Te.07,03 PAGE 31

i * SCURCE STATEMEST {OATLWR g%

: 14 WRiGHE & HDISh o® 2,54 LaTP1ITA0
ios Gu 10 160 GATELTS0

Lus 150 CunTiaLE SATPLECE

1ut JF 4D = OFS EATPLELY

iTeE LHINILD = DLINE vATPLlB29

lu? v 1GD = UyOIDE PEY S RN

{iu L ALE R UATPLE40

pL LCLLIM = LD JATH1H50

112 FUFLL = LFUEL UATRLBED

113 VOiDIL = LvOl0d LaTPlaTD

1lia VELEKD = wPLENWZ DATPLENU

115 SInTED = SINTEM URTP1E30

i1k DELLE = Jx DATE1900

127 ik e DATP1Y1L

158 EXTPI = PaTPIY20

1:¢ sOLFL = LATPL1930

Lew RULLD = GATP1Y40

123 GTEMPL = JTEMP DATP1Y950

122 10 CuNT | hUE GATELYLD

1e3 RYLUH L2 = DFEDUN LATP1970

124 SLeHFL = 5[ GHEF PATPL19AG

les DUISHD = DU[SH . DATPL9YG

les HISHL » RDISH DATP 2000

1?7 TF{STGHF .LE, 0,0 6D TO 17C VATPZUIUL

128 TFERUNIT.Ew.1) SIGHFD + H1GHF CATP2I2Q

129 TECKUNLITNE.1) SIGHFD = S1GHFE / 1763, DAaTP2030

13¢ 170 CUNT INLE DATP2040

C DATRPZUSG

C CLAULTNG TREFF GOwr CCAY wE, CLADDING DIAMETRAL CHmNGE) LrTR2006U

[4 DATP20T0

131 IF{ICHEF.LEL D) GO T 350 AT 20RO

1 TFkUmITakg, 1) B0 TD 330 BATRZOYD

133 OU 320 Jalis [CHEP DATPZ10G

134 CLCRPDAL Yy & (LCRP L)) DATPELLD

135 CLERPU (244) = CLERP(2¢)) # 2,04 LATP2120

136 320 CONTINGE DATRZ130

i 137 S0 Tu 350 ' ATPZ140
i 138 330 DU 340 J=1.ICREP BATPZ15C
: . 139 CLCRPD(1J) = CLCRE (LS LATPZ160
I 140 CLCRPDG21J) = CLCRP(24J) paTP2ITO
141 340 CONTINUE LATPZLBC

147 350 CunTIHUE LATPZLOQ

C DATPEZOOQ

< A15TORY CONVEWSION pATP2210

C DATP2220

143 FeRunIT, hw,1) G2 TO 370 DATP2230

144 GO 360 Jml NNHIST DATPZZ40

165 HIST(Led) = HISTIN(LSJY DATF2250

16 HISTE2+d) w RISTINC24Jy * 1000, / 30.48 DATH2260

147 HIST(3vd) w(HISTIN(I ) = 32.0) / 1.8 DATHZZTO

148 HIsT(avd) a RISTINCHGSY / 18,22 LaTP22E0

149 HIST(S Jr & HIST NS DATF22%0

150 HISTtavd) = HISTIN{EW Y DATPZ300

151 HISTCTed) = HISTINCT ) DATPZ310

' To152 360 CONTINUE LATP232C
123 6o To 390 CATP2330

154 370 (G 380 JeliNNHIST DATPZ340

155 D0 345G [=l1.7 . DATP2350

156 HISTCLvJ) & HISTINCL W J} DATP2360
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FACUM 230=T3 (M7) FORTRAN~D =T60229= v0e=~L07 T6,09,03 PAGE 32

# SOURCE STATEMENT (DATING )#

|

' 157 3ud CONTINUVE DATP2370
i 158 390 CONTINUE DATPZ3HY
| 129 CALL CHECK (1) DATPZ2%Q
; 160 RETURN DATPZ400
! C aman DATP2410
161 2000 CONTINUE DATPZ420
[4 ' DATR2430
C MUBE(1v][HY=3 SW]TCHING SIGN OF PRINT CONTROL DATP2440
C Lk MODEC1s =3 + REPLACE PRINTZ TO PRINTL DATR2450
162 IFCHIHGLE(1) GO TO 222 DATP2460
1a3 . TF(MODECL+11MHY (E®,C) MODECL T LH)=MODE(1s[[H=1) DATP2870
164 IF(MODECL vl 1R) (EW.3) MODECLs]IH) = O DATPZ480
| o . DATP24%0
165 222 CONTINVE DATHZSOD
. C DATP2310
166 LIPRQF = MODECLe11H) ' DATP2520
< DATR2530
167 NEWK =l ' DATF2540
168 JFLMODE (201 TH) L BRLU) GO TU 234 DATPZ550
’ lo9 - TNEWK = 2 PATP256d
* . 170 NECOK = MODE{Z4 ] [H) ) GATP23TO
171 TF(NCONWGLELOY GO TU 239 DATPZHBO
S o CONTROL STGNALva 4 v oo INPUT GROUP NG, 5 CATPE590
’ [ DATPZBOG
172 READ (5 + INPUT2) DATEZ610
C CATP2620
. 173 DO 220 J=yaNCON DATP2630
174 CEPUMCLaJY = CFL{U) DATP2640
115 CFLUM(24J = GCFRLJ) DATPZ650
176 CFOUME3vJ) = CF3LJ) DATP2660
177 220 CUNTINLE DATP267C
178 23U COMTINUE DATP2680
3 PATP2630
< CLADDING FHOPERTIES READ AND CONYERSICN . DATRZTOQ
< CATP2710
liy NEWCL = O DATRR2720
160 [FEMODE (30 LIHY LERLUY GO TO 270 DATP2730
181 NewCh, = 1 BATE2740
ls? WCLAD = MUDE(3niTH) DATP2750
183 JF(NCLADJLE.D) 6O T 2750 . DATP2760
< CONTRUL STGNAL., ... INPUT GROUP NQ, & DATP2770
< DATPZTRO
154 READ 54 INFUT3) DATP2790
< VATPZBC0
135 IFAXUNIT R, 1) €0 TO 250 DATP2810
‘ 180 10 260 Jul.NCLAD DATPESZU
; 157 ArcUi{leds = (AALICS) = 32.0) ¢ 149 LATP2A30
166 ARDUMEZAJ) = RAZ(J) # 0.0172 DATRZESD
189 AAUMEINd) m AABLU) f 164.22 LATR2850
I 199 AROUM{4J) = ABULJ) 4 18,22 DATP2860
| 191 AAGUMES ) = ARG (I DRTER2ATO
| 192 AAUU(brd; = AABC(JS) = 1.8 DAIP2640
I 193 BADUMCT oy = AATEU) DATPZ890
} 194 240 ranTihuE DATPZ9C0
! 195 QU T 470 DATRZI10
198 230 CUNT [NUE PATP2920
137 ARDUMEL ) & AALLU) DaTEF2930
148 ARQUMC ] = AAZ{J) DATP2Y4L
199 AALUMEIva) = AA3(J) LATRZO50

FACGHM 22G=1r (M) FORTAAN=C =T60229= VOE=LQT T 003 PAGE 33

% SQUACE. STATEWCMT (QATINE s

2ed AALAChad) » RALCL) DATP2960
| 201 AADLMIS«J) = RASLY) LATER9TR
202 SADUALEY D) = AABCI) CATP2980
203 AADUM(T vy = AATC) QATP29%0
204 270 CONTINUE CATPIQDO
< PATAI010
4 FLU% DEPRESSTON CONVERS IO~ GATP3UZ20
C DATPI030
2J5 HESFLA ® O DATPIU4Y
. 2u4 TFC#I0L (8¢ [ THIY 2010Q4203042020 DATP3050
267 2010 CALL DEFHES(DENSIT+FRISFRIBLFSDUMRYDUMY DATA3UE0
208 ME o= 11 DATP2OTO
209 GO T3 2030 DATPI0&D
2in E020 CunTInie . DATPID9OQ
211 NERFLX = ) DATP3100
1z NFLXK = NF = MODE(4 ] [H) DATP3110
[4 CONTROL BIGNAL+seds. INPUT GROUP NO, T DATP3L20
[« DATF3130
213 KEAD (Y s [H4FUTAD DATP3140
[« DATP3150
2l IFCRUNITEw. 1) GO T 240 DATP31&0
2i5 DY 230 J=iNF DATP3LTO
2le RyoUM{Ted1 = Ry1{J0) # 2,54 CATP3180
217 RyYLUMCZr)) = RYZJD DATP3L90
218 230 CONT |hUE DATPIZOO
r 219 Go o 310 DATP3210
H 220 290 DO 300 Jm1,NF PATPI220
‘2l RVDUS{L<J) = KV1C(D) CATP3Z3C
22 RYBUMLZ1 ) = RV2(0) DATPA240
223 300 CunTihuE DATP3Z2%0
Zéa 310 CONTINULE DATR3260
22% V30 CunTINUE DATF327T0
c . DATRP3Z40
4 AL]1AL PJXER DISTRIBUTION KREAD DATP3290
< DATFI300
: 226 1FEMDRECS [1R)  Ew U8 GO TO 2050 DATR331L
C DATPIZZO0
4 CONTRUL SLGNAL..w.us {NPUT GROUP NO, 8 DATP3330
27 READ (S INPUTS) DATPII&0
228 DG 100 I=1.NPOWL DATP3350
. 229 100 POWREFLL) = POWER(I) DATP3I360
1 230 2053 CONTINUE LATFPI3TC
; 231 CALL CAECK{2) DATP3380
23z RE TURN . DATP39E
231 3050 CONTINJE DATP3400
234 RETURN DATP3410C
233 4000 CONT[NJE DATP3420
236 RETURN DATP3830
4 * 1 * 2 - 3 - L) - 5 - & » T DATP3a4D
23T 152U FORMAT{(204A4) DATRIASD
23% 2113 FORMAT{F10.0.E10,0) DATEISEL
239 ENQ DATRIATE
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# SQURCE STATEMENT +

® SOQURCE STATEMENT »

& SOURCE STHTEMENT »

W

(v

~NTV RN

&

PRy
11

13
ik
15

—_ 70 —

FACUM 230=75 (M7) FORTRAN=p =TeQ229- VDE=LDT TE 09,03 PAGE 44
SUBROUTINE DENSF CDEN«BURN'TSIN+RFSDELVENVMOENIDFS) DENSOC0
< DENSQU20
= THIS SUBRUUTINE 15 CALLED FROM MAIN PENSOODI0
C AR R HANRE BB » DENSOC40
4 FUEL DENSIFICATION MODEL DENSQO50
COMMON ACOM 2D/ KHO«RHOS«FRUFRPUPU LENSO0A0
COUMAN # STHDENS ANSDENSL DENSQOTO
C DEN wasuas JMITIAL FUEL FRACTIONAL DENSITY PENSOOR0
C BURNUP {HaD/MTU) DENSGOY0
C IHITIAL SINTEREL TEMPERATURE (DEG ) DEN30100
[ INITIAL FUEL RADIUS (CM) . QENSULLU
C RADIUS CHANGE DUE T DENSIFICATION (CM) DENSQ12D
C DENS0L30
< L UENSIFICATION 15 NOT TAKES INTO AUCOUNT. DENSGL&GC
< = | HALOEN MUODEL DERSCLE0
< = 2 GAPCON THERMAL=Z MODEL BENSOLED
C Fere Ea il » » I ey LENSDLTO
< . BE450180
GU TO (Le2+%e42 v MDER DENSU1Y0
A COUTINUE DENSUZUD
Lmmn== HalLDEN DE«SY210
BUaRURN /1050, DENSU22U
TiiaLEN#10u, CENS0290
THxTSIN DENSU240
CALL DENSHACTOBUT S A%SY DEWS02%0
ANS=LNS/100, DENGO2AY
HELDEN==1, #HF S#ANG BENSU2T0
HE TURN LENSUZAS
¢ ZUNTINUE LENSU230
Cmmmm= GAPCON THZRMAL=2 LENSQ3GO
Rl aBJRN DENSGIL0
CaLl DENSGT(DELP I «OF Sy kHURHISBL 1 &NS) DENSU3ZO
DELNEN=DELP LENS0330
3 CoMTINGE UENST340
4 CONT Lt UENSU3EU
RiZTUrRl LENSU36D
€l PEN5UITO

FACLA 23u-Th (M7) FUETRANSD - «Tou229= vUe=LOY Th.0H,03 PAGE -131
SUEROUT [NE DEMSGT{UELP L DF & o HUw o HOWS 4Bl ANSY PENGULLD
[4 DELAAG=MRAL OO (85U +8 DENGULDZG
% Gh=E L bUYY VE MU 30
4 3G20=2 . 99E UENGUD4R
N Hel T ITINE W | UENGUO 3D
LENGLEHU
DENGUOTO
KU=RM DENGUGEY
TF tByaLn.20) GO TO 30 . LENGLOOFD
LF (ROwDLLELRORY GO TO 49 DENGQLOR
DR RO R bR DEHGO11D
TFeBULGT . 2060 wi=2nta, DENLULZO
TF4RO*.GF.10.08) GU TO 1o DENGO130
DEI Rzt Lo de AL O (BUF S, Yk DENGULSD
GU TO & DENGULSO
1 DELR= ATLROHRALUBIBU/ 200 LENGUISD
L0 DELP GECRETF S/ 4 FROW LENLGLITE
AeabmwpEiH g 2. A ROW DENGULE0
3u REfUHN LEMNGULSY
Bl UEGUZ 00

FACUN 23u=T% (MT)  FudTain-p =Tuuz25= ¥le-L07 T6.0¥.03 PAGE 130
SUBRCUTINE DERSFACT Daibua TH4F T UNZHUOLY
I ONSALOZY
< THi% SUBROUTINE 'S CALLED FROM LENSF UNEHUG 0
C Lhshues0
< DATA  AvCisCRaC3ICRIR2,2290.9337+=0,9bu8542,06b210=35,0273y / DraHUD30
FATA AGCLaCZaCH0a/22,2 10,93 «=1.U 42,07 =35, ’ VISHUOAD
4 UNSHUOTY
IMuAR (LOD.=TO) A (TS=11804) DNSHOO S0
BULAD. U PLE L1
e, 1 LNSHULGO
[RE D] UNSHU110
1% DML=CI#UXP(C2#BUL )+ I3#EXF(C4*bULY NSHULZ0
TH CABSUEDM=0MEY JOM) = LaErtd 20050020 UNSIW130
20 IrtDMeubl] 40450430 OREHOLE0
30 Bul=auUl=Deu PHSHELS0
Udu=DBL/1u, DNSHULSU
50 yuUlsgol+Diy DNSHG1T
[T=1T+l . DNSHOL180
PFCIT.50000) GL TO 83 DNSHI12D
G0 T LY ulsd2ag
55 WHITFCEs 4U0Y  DMabMlypUlDBU GhSRGZ10
b0 RUS=BUL ’ * DNSHDZ20
EUL=BY DNSHUZ3D
&y FT =L 1*ExFCC2# (UL +BUSI I +CIRERP LCa* (BUT+AUSE)) UNSHUZ40
FT=DM1=FT LiNEHU290
L0U FOUMATC 5x4aTHITERKATION TIME UVER « UIaDMIBLLi06UTOTS = ONSHU260
1 sBFLO.E /) LNFHO270
HE TURN BNSHRZ280
Frei Lre3r0 290



FACUM 23(;=73 (MT) FORTRAN=D =76022Y%= V0b-L07 T6,09,03 PAGE 45

# SCURCE STATEMENT »

1 SUGRQUTINE DEFPRES(DENSIT«FRIOSFRI4DFSRY) DEPROQLO

C DEPROOZO

C THIS 'SUBHQUTINE TS CALLED FROM STEp 1 PEPRGDIC

¢ REFER BNWL-1778+GAFCON THERMAL=14A=2y AND GRAPH D=9161 D=917 DEPROD4D

C DEPROOSOD

2 DIMENSION RW (24202 DEPROGAHC

3 UATA S51GAS,S1GABSIGAD.SI0TSS1GTaSIGTO/5T8.422.33+0,+586,5+10,5, DEPROOTO

la.z2 / LERRUIGEO

3 EHSRDENS ] T#FR10®, 00225927 DERROOSD

’ 5 EHEwDENSITaFRL#, 00223079 DEPRO10Q

& END=(END+ENR)#2. DEPRULILO

7 SLAm(ENS#S [GAS+ENS#SICGAB+ENO®S ] GAL) DEPROL1ZD

! SGTElENS#S [GTS+ENB*S [GTE+ENO*S]GTO) LEPRO130

] CAPDWm I *OCARSGT /(L =, G#STASSET) DEFRGL40

10 CAREAx5@R T (CAPSA) ) DEFRDLST

11 @Y{le12=0, - LEFRULaQ

* 12 AV t2el)=1, DERRULTC

13 DU 10 le2ail GEPRUG14D

1s 10 Av (Ll 12=Rv{L1s1=13+0FS/ 10, CEPKUL19C

1y DG 20 w2411 LEPRU200

| 16 R om AVILat) / &0 % CAPBA DEPROZ10

LT 0 AVIZ 1ML ¢R*%2, bR#RG . S G, vTRRL, F 35, +R#B, /56, CEPKQ220

' ) 1% RETURN LEPHD230

; o X R T e I S L R T Y " EERERLRARE *#%#0EPRO240

. 14 END DEPRUZS0
I
\
|
|
\

| FACUM 23u=715 (MT) FORTRAN=] =T60G229= Vip=LOT T6.99.93 FAGE 846
% SUURCE STATEMENT =

1 SURROUT INE ERRGRCINI [ ng VALITE} ERROUOLY

4 ERROUOZO

< THIS SuBRQuTINE 15 CALLED FRIM TERP ERRQQL30

C ERItQV040

2 DIAENSIGN ERR(3+150) EHROUUSU

¢ ERNDO0&D

< ERROQOTO

3 NATA [R/7D/ ERROOO30

4 TFUING e E G5 R INS dEG, 52.0R [N Ew, D34 URL ING L EG . 54, 0K, INGER, 55 EHRODUOIQ

® CORGING DEQ 8Ly (Mo EQ 820K, [hiEG,43 2 RETURN ERNOG100

5 JE=IE+1 ERAOULL0

€ ERR (1 IEY=FLOAT CiN3D ERKGOL120

7 ERRIRVIE)=FLOAT (INu} ERHLUL 30

8 ERx(3.1E)=vALUE ERROGL40

C ERROUIZ0

k4 IFQIE LT 150) RETURN ERRGOL16T

10 wRITECH100) ERRGULTO

il GG 1O I=1425Ge10 ERROUL S0

12 Tlal - ERROULIU

L3 1e=11+2 ERAOCGZQO

14 ARITELEY201) (ERH{L 11D+ 'isl14]2) ERROLEZLD

15 WRITECB202) (ERRLZ+4151001=11012) ERROCZ20

1lé ARITE(B2203) (ERR(3wII2alal1}2? ERROUGZ3C

17 WRITE (630013 ERROU240

18 1U CONTIMUE ERROU250

. 19 1E=0 ) ERROO260

20 10uv FURMAT (LMY 4204+ «3HINTERPORAT IUN FUNCTION €TERP) ERRGR SUMMARY ;73 EPROLZTG

21 201 FURMAT (3L 50 [N3+3XW10F12,0) ERROQZBU

22 202 FURMAT(3Xa5H  IN&(JXe10F12,00 ERRCQQZ290

23 203 FORMATLIX, 5AVALUE 13X, 10G612.5) ERRGUIOY

24 300 FOIMAT(IH 3 ERROL3LD

» 5 RETURN ERRQO320

28 ENG ERRCO330
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# SOURCE STATEMENT =

v

[
(RS  )

e
13

13

Lt
7
P
LY
24
21
22
43
24
2%
L
27
43

3G
32
LF]
33
a4

33
1)

a7
34

39
w{l
&1
42
a3
g
“5
uE

» SOURCE STATEMEAT (hxFAID

T
4R
49
=0
5l

w2
23
ta
59
L6
57

58
39
0

&L
b2
€3
ab
n5
L1
&7

L]
69

FACGM 234=T75 (M7) FORTRAN=U =T60229= vOe=LOT T6.03,02 PAGE &7

SUBROLT INE EXPAND (RFS-RD-TT!1FS|FHFUU2|U£LRT|DELCT|UELL-L:NEKF- EXFALOLY
1

MEXP + RVOCID 2 EXPAOOZ0
< EXPARDAC
< THi5 SURROUTINE {5 CALLED FROM STEP 5 EXRPALDOAD
C HEFER BNWL-1T7T78.GAPCON THERMAL=]1+A=5, AND GRAFH D=dl2e EXPAUO%D
< EXFPADDRC

TIMENSLON TT(JOU)-DELCT(SG)vDELL(SD)-D“RE‘(&GJ EXFAQQTO

DaTA TBAND / 1800. 7/ EXPAQDRU

Ta(TLaT2) = €£T1 + T2) / 2. . EXPAUDYD

C ExPAU1OU

ML §A4=20 EXFAQLLO

=i GHR EXFALDLZD

INDAWMESHE EXPAULIO

KEAP=NLAR EXPAULa4U

GELAT = §.0 EAPAGLSQ

FR = FRPUCE = 100, EAPADLED

LU 6 [=leMESHR EXPAULTO

PELLCIG = 0.2 EXHAJLA0

DRAFACT =0, 0 EXFANLSD

& DELCT(IY = 0.0 EXPADZ00Q

LFLAG=Y EXZAQZ210

’ EHPAUL20

DG 1 [=14MESHK EXPAQ230C

Rl = HFS = RD # | ExPAL240

FON = RIN + RD EXPALZLSU

2 IF¢i.6T,.1) G TO 4 EXEAQ260

TAC » TRCTRSGTILLY) EXPALZ IO

6L T 16 EXPAUZEU

4 TAC = TA{TT(I=1)HTIC13) EAPALZ90

16 CONTINJVE EXPATIDYD

TF{LFLAG.GE.1) GC TD 5 EXPADILU

TR CTAC,GE. TBANDY 795 EaFAQ320

PoInbi=] ExPADIBQ

LFAg=] EXPAUIND

b ocLn T InuE EAPAUIND

[ EREEERNFERETRE TR RTE EXPAUIGU

ALEHA=FALPHACTAZ «REXP) EXPAQITY

[ P L T R T e e ExPmUIED

REFLENGRNEE sl . 3 EXPAL3SD

DELCTCI I ma PHARLTAC=25 ) #KAVL cx2alaoy

DELL L) = ALPHA®(TAC=25.)#RD . EXFAD41D

BAREAL] =L PHAR (TAC=25, Y% (I04kwZ=H |Nex2) JRFS ExFAGA29Q

1 CLnTihVE EXPACY4IC

< ExFADG40D

DELVntﬁﬂJUID*FALPHM{TT\N)-<E$P)'(IraMJ-?ﬁ-) EXP A4S0

LARE AVERVUID#*2/F5 * FalPHALTTINY e ExP)a(TIU =255 ExP&L46D

EXUAC4T0

GU T (L0 202302401503 . MEAP EXPAT4B0

ExPADGS]

10 CunT{huE EXHAUS0G

[=m—== GAPCUN DR 1GIWAL MOREL (HALF CRACK TYFE2 EXPAUSIY

3 oBiG = ABS(DELCTL)) EXPAUS20

L= 3 ExPAUS3D

00 1n i=2y»ESHR LaPA&u540

s RBSOFLCTCLDD eRPAUSSY

|f 1AR=DIGY 1lelirle ERPAUSEU

12 Blv o= ABSICELCTLI) ' ExPAISTO

L =1 EXFAUSEU

11 CunTihuE LAFADS90
FACUH 230=75 (MT)  FUHTKAM=L -76022%— ¥0E=LOT Te 0F.02 PAGE  ad

bR

pu 13 I=laL . LAPALK00

13 DELRT = DEuRT * DELLAIS [ LRSS

SELRT = DELRT-DELLALY #2.+DELCT LY EXPaUL2D

R TURN ExHAIH30

0 CONTINJE EAFAJBOL

(==me= ARLA BALANCE TYFE . EXFAJESY

0O 21 I=14mESHR LAFAUBED

DELRYmUELR T+DAREACLY EXFaub il

Pl COUNTInNGE EXPADEED

JELRT=BELKT +DAREAY ExPAUEI0D

Rb TLhL EXPAOTI0

20 CUNTINUE ExPAUTLY

Commmmm HALY CHACK {Tsd REGION TYPES ExFAJT20

Dis 3L [=1+140X% EXFADT 30

DELRK f=UELKT+DELL L EXFauT4U

a1 CUNTIHUE EXPALTSD

C EXPAQTRD

INGXL=INDr+1 ExFal 70

[F (IUDAL GEMESHRY G TO 33 EXPAUTAL

Lo 32 i=ltDX1aHESHI . EXRFAQTY0D

GELRT=UELKT+DAREACL) EXFAQBND

3¢ CUNTINUE EXPADAIOQ

33 CGHITINUE EXPFAUBZ0

DELRT=DELRT +DAKEAY EXPAOQGZQ

C EXFAUB40

RETURN EXPADBSQ

40 CUNTINUE ERPAQBRQ

¢ owewws COMPLETE CRACK MODEL EXFAQBTO

D 35 1=l.MESHR EXFAQBAD

DELRTROELRT+DELLCI) EXPAUBYO

35 CONTINUE EXPAQIQQ.

DELRT=DELKT + DELVUIL EXPADTLY

RETURN EXPAQ9ZD

50 CONTINUE EXPADT30

RETURN EXPAQF&

CREpRRa s R bR R e 4 T RRHF » srapenwpnnrsE XPAUTSD

END EXPALYBD
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# SOURCE STATEMENT

-

EUESE R

» SOUNCE STATEMENT (FALPMA
3
W
11

[al ok Pr\rﬁnr*.r.nr\r;r‘nnnr\r‘.nr:nr‘nnr.nr\f‘.r‘r‘.nnnr‘-r‘.nr\nnr‘?r\'nnnnnr\nnh

FACOM 230=75 (M73 FORTRAN=D =T60229=~ VOe=LOT 76,09,03 PAGE 4%
FURCTION  FALPHA(TKEXP) FALPOOLO
FALPDOZO
THIS FUNCTION IS CALLER FROM ExPAND, FALPOO30
FALPOOA0
mmvmmamwm= FUEL LINEAR THERMAL EXPANSICN COEFFICIENT =wammms——=w FALPOOSO
IN THIS FUNCTION « THE FALPHA |$ AVERAGE ALPHA ( (DL/ZL2/DT) FALPOO&D
ANG 1S NOT INSTANTENIQUS ALPHA { DIDL/L)I/PT) . FALPUOTQ
NOW REFERENCE CROOM) TEMPERATURE |5 TR SETTED TO 23. DEG € FalLPQQ&Q
THE AVERAGRE ALPHA 15 DEF INED BY THE NEXT EQUATION FALPOO9C
AVG.ALPHA =  F{T)~F (TREFIY / (T=TREF} FrLPOLOQ
FCT2 = DL/ALO AT 1 (DEG Q) FALPOLL1O
FALPOLZO
THE DEFORMATION DUE TO THEHMAL EXFANSIUN |5 CALCULATED BY FALPOLAD
NEAT EGUATION [N SUBRUUTINE CEXPAND) FALPUL4U
FALPDL30
DELKEI) = ALPRA # (TC1J=TRJ * R{I) FALPOL&G
TCI3=LOCAL TEMFERATURE + RE{1)=RING AVERAGE RADIUS FALPOLTO
IaR[NG POINT NUMBEK FALPG140
FALPU190
v PRRAMETERS raas FALPQ200
TeLGCAL TEMPERATURE IN DEG C FALPG210
OPTION FALPUR20
KEXp = 1° ROTH AND HALTEMAN (GAPCUN HEDL-TMT2=128) FAL#O23U
(PURE U02) FALPU240
= 2 CONwAY+FANCE{ AND HEIN (BNwL=1778 GAPCON=THERMAFALPO250
FALFO260
FALPU27O
AYERAGE + INEAK THERMAL EXPANS1ON COEFFICIENT TABLE ¢ X 1.bE=6)  FALPU28C
FALPGZHD
EREExcEUNEEEETFOEIEEEACEmANCssapisiasTEazisEESENendsunTnscasacseycaageast ALPORUE
EMB () GAPCON GAPUGN=THERM FALPQIL1O
(25,4 ) (RQIn = ) (CONWAY= ) FALFO320
T T T T aarrata At Taraaraaaaes Crrretreeans FALPU330
130, $.52500 7. 15900 FALPGI40
3ok, Y. 64520 T.T73820 FALPG3SC
500, 9.76500 8.31740 FALFU360
556G, 9,54500 9.18620 EALPO3TO
1000. 1006500 9. 76540 FALPU38U
1500, 1d. 30300 11.21340 FALPO330
P 10,66300 12.66140 FALPU40O
zsec, 10.98500 14,10340 FALPU4LD
e m——— ammmime e m s mmaF ALPGG2 0
FALPU430
500,/ ) FALPU&440
BV, 1023000 10456180 FALPC450
1000, i0.35000 11.14100 FALPD460D
1504, L0 62000 12989090 FALPO&TD
2000, 18,9970 14493700 FALPU450
2500 L1.25000 15,44500 FALPR430
2800, 11,830 1o 35380 FALPQSND
——nm——- w—— . —m—— a———um=-FALPO510
FALRUS20Q
DATA TRAZE 999995/ FALPULS3C
r¢aT FALPO540
TF=TC#)l, 8432, FALPUS5Q
TRE®TR®L.E+32, FALPUSEU
PEIREXA,GT.0) GO TL Jon FALPUSTO
PHINT SLCREXP FaLPUSBU
gT0P FALPUSSU
FACLM 230=75 (M72 FURTRAN=G =THUZIY= WwUE~LOT Te.,09,03 PAGE 50

1 ®

500 FUHMAT(LHC 4T hexa® FlugL, TEXMAL EAPANSION OPTION ERRUR KEXP=s[2) FALPLSOO

100 COnTINUE
Gi3 TO (La243vd0508) 1 REXP
(rmemmemaw UTH oD HALTEMAN
1 CUNTINUE
FALPHA=( (TCA#Z-TR*¥*3)40.00060 + (TC-TRI*9,45 r*1.E=6 / (iC-TR}
s T L0
—we= GAPCUN=THERMAL=1
2 CunTiniE
FALPHAR( (TC##2~Tw*¥2)s2 ,H96E=9 + (TC-TR)#b797E=B 3 / (1(=TR}
G0 7010
3 cunTinuE
Gu 1o 10
& CUNTINJE
65U TC LU

Cm——

3 CUNTIMYE
& CONTinuE
10 CONTINUE
RETURIY

EiND

— 73 —

FALFG61D
FALPUGZU
FALPOBID
FALPOE4D
FALPURSQ
FALPUSBO
FALPOETO
FALPOQ6BY
FALPO&90
FALFOTOD
FALPOTLQ
FALRO720
FALPUTIU
FALPOT40
FALPOTS0
FALPOTSO
FALPOTTO
FALPOTBO
FALPOTRO
FALFOBGO




FACUM 230-75 (M7 FORTRAN-D =T6u229~ voe=L0T T6,09.03 PAGE 5L
» SOURCE STATEMENT »
1 FUNCTION  FCONDCDENSsTEMPKCON) FCONDOLOD
C . FCONQO20O
C THIS SUBRCGUTINE [5 CALLED FROM STEPp 2 STER 4 AND STEP 7 FCONOO3D
C ’ FCONQQ&Q
C - —wn=F CONDO30
C . FCONLOED
C FUEL TrERMAL CONDUCTIVITY EQUATION FCAONUOTQ
C FCOND ., THERMAL CONDUCTIVITY (WATT/CM=C} FCONGOBO
[« DENS.,, FUEL DENSITY (FRACTIGN) FCONDDSO
(& TEMP, . TEMPERATURE (DEG K2 FCONQGLOG
< e DPTIONG sasns FCOND110
< £CONLE+O (NCONLGT.02 READ 'IN TABLE FROM CARDS FCONG120
c KCON = 1 (NCOM = =23 WARD DESIGN EQUAT]ION (DENS.LT.0.95) FCONQL30
C KCON = 2 (NCON m =23 NRRD DESIGN EQUATION (DENS.GE.0.95) FCONO14Q
< KCON = 3 (NCON « =3) GODFREY EQUATION FCOND15B0
c KCON = & (NCON = wd) LYONS (DOCKET S5TNe5=447~1 P.442=3) FCONO160
< KCON = 5 {NCON w =52 RESAR=41{DOCKET STN=50480-1 P,44=3)FCOND1TO
c FCONO160Q
Lo ————u - FCONOL190
2 D = DENS FCONU200
3 T = TEMP . FCONQZ210
L [F(RCON.GT. Q) &GO TO 10 FLONOZ220
5 #R[TECB1000) FCONQZ30
& FCOND = 0.0 FCONOZ40
T RETURN FCOND250
8 100 CUNT INUE . ’ FCONUZ60
9 60 TO (La233+445 3+ KCON FCONDZTD
< #ead% yARD DESIGN EDUATION (DENS.LT.0,95) ®anws FCUNQ2ZBO
19 1 FCOND®(1.=2,1#D+D¥##2) w(-1./C.288+,00252%T)=5.83E~12%T*¥3) FCOND2Z290
11 Gu 10 50 FCONG300
C wewsn wARD DESIGN EQJUATION (DENS.GE,0,93) wanws FCOND2LO0
12 2 FCOND=(3.#D=1,1#(l,/(5+T5+.0503#T2+Z,FIE=13%T#+3) FCONO320
13 &0 TO ¢ FCONQ 330
C #wnur GODFREY EQUATION #xsws FCOND340
14 3 FCONDw(1.-2,5#(L1,-D))>»(45,1/0135,+T) + 4,T9E=13+T#43) FCOND35S0
15 &0 To 50 FCONO360
C Cwmdad LYONS EQUATION e FCONOATO
C NON CONVERT TEMPERATURE DEG~C TQ DEG=Kk IN ORIGINAL EQUATION FCOND280
C FCONO390
16 4 FCONDm (L1257 953D/t (L, =PI % 533 #((38,24/(129.4+T))+(6,1256EFCONOADD
A=i3® ((T)#n3)3) FCOND21D
17 G0 TO 50 FCONQ420Q
[ #uuns FESAR-41 MODEL *x®as FCONQ&30
C FCONO&&D
18 5 FCOND={{1.025/ 950 %D/ (Le+(1.~D)%,5)))%(C1/(L1,8+0,0228%(T=273,)FCONC450
AY+ (B, TIOE=130((T=273,)0e303) FCOND&4ED
19 GO To 30 FCONDAT0
20 - 50 CONT [NUE FCONG4EO
21 RETURN FCONO& 50
C FCONG500
22 1000 FORMAT{ 140, aCHws»#s# THERMAL CONDUCTIVITY OPTION ERROR H) FCONCS10
[T T e TR T R TR ST AR R R R L i e L 22 rs * *»e®FCONDS20
23 END FCONCS30
__.74 —




# SOURCE STATEMENT »

* SOURCE STATEMERT

(k15545

15

PR

17

18

iy
20

FACO™ 230-75 (M7)  FORTI

[aRakalaNaNalaNalala

aRana AN e NN ANa AN AR AT aN N aN e a N ol s Ra ol a¥ al aNaFal

F18§Tim CROSS=5EC

SUSROUTINE FISGAS(TTINGP-NePoCONEN {FLUXMTIME«AKR 1 ARKE « [F)

TH1S

RAND -T60229= ¥0&=LO7

SBRGUTINE |5 CALLED FROM MOLMOL(2}

76.09.03

SUBROUTINE FISGAS 1S DSED TO CALCULATE THE AMOUNT
oF FIS310N GAS PROSUCED FUR A GIVEN TIME AND POwWER,
THE FIRST ASSUMES

CALCULATIONS APE BASED UN TWQ MODELS.
& PRIMARILT FAST SPECTRUM,

ThHER

MAL SPECTRUM,

COMMON ANUCLETZ NUCLELSAC4C23)
COMMON /BRNAY/ VOLCCALZeATLvABL AR ALTL
CUMMON /DECAY/ DC2+42C320C4aDCS1DCEsDCL240C1440C150C21 002240023,
DCZ5+LC2BaUC2E8 1 DCALADC3IDC34+0C35 /0CHEDCE5M
DIMENSION TCXCI03+FCELI0) « TEXAI0I vFFXCI0) o CX 30 oFRA(ILI 1AXL30D,

#

#FY (o

207 4T {4024

DINENSION 1{20+2G) +F (20}
BOUBLE PRECISIUN ALeAZ e X3 0 XA e A3 A0y XTaRE 4 KT X1U X114 XhT0X130K10,
X1lO6, X1U6s2lU79AL03AL0F X110+ K1E1+AL12+X113
#X1184X1169K11T1A118

*XiDa
Dlug
NATA
SATA

[FIREY

Xldls X33,
LE PRECISION
A F2uxd.0y

FX/30 # U.C
KKK /0 /

AT

/

AND THE SECUND ASSUMES A

PAGE 53

F1560G10
F1560020
FIS63G30
F1530040
FI5GG050
F15a008&0
FIeG0CTo
F1550080
F 1300090
F1%60100
FI15a0110
Flsuvulzo
FI5GO130
F15GU14G
Fi%50150
Fl1830160
F159ulT0
FI15GUL50
F15060190
F1SGUZ0U
FI56uZL0
FI1sGL220
F 1560730
FI156UZ40
Fr5o0250
F 1550260

NATA LDLZeDI3.DCHaRCWChIELZ OC14.DC15/4. 91502043, 413E 0641, 365EF 530270
WmG5e 1. 33 PE-0301,F25E=04 1 198E061 3, 820F =06 .2, 46%E=10/

FIRGUZED
Fleauzgo

QATA DOESMADCES«DUZLBC22v 0230 D026 BCZB 0TI D33 O34 0035 DC25/F 1500300
R4 3TE=US 0 0025 =096, bASE=Db 14, b 20E=044 G, FRGE-0T 7, 10 1E=0b 2.8 T3EF 15IURL0
FmOB B 3TOE=0Fv1,.522E-06+ T, Z19E0412,592E=00¢2. 46800/

FasT
ThokMal
FasT
THERMAL

N

[ R R A T O

e b e
Fowhe b O

13
le
i

1%
ig
2

TinN

Fl3s{0n CHUSS
FisSiuy CriUbs
CAPTURE CRUSS
CAPTURE CRUSS
rex L
a0l « C
36.C v 14
ERERV .
Dayd
Jal o«
el o«
11LUsG .
R30I
13500
693.0
'

.

)

'

f

N

.

.

N

“

Bal
0.0
170,46
Leud. U
597,
[ Rs]
D
Ja0
(L]
130.0

FACUM 220=T5 (W7y r~OHT

3

PR aRalatatalalataialalalal ool al ol ol e A T e e T

fa

n

falaZaly

25
22
43
24
25

Tauvif FOU WECAY CUMBTANT

il

-
L =RI B ARV S W N

Py
XN

14

ud

oo B Lt

14
13

15.G T
B30 4%
Sad U
19044 G
2Takxns LRSS
HaLF LLFE
FETS-I
2,35 D
lasl
T3 M
1. b
6173 D
2,1 G
a9, ¥

USED FOR TRE HEAVY METAL ATOMS

SECTIONS (EARNS)
SECTIONS {BAHNS)
SECTIONS {GAANS)
SECTIONS (EARND)
FLCA FFx
Jed
Gan
D
0.0
0.
0.0
1.6

4
J
o
v

—
oo ooR
[ <N A=Y

CLQWe oo

.
CDCR WD CE b

0.0
L0

-
s

CocoGo

WA= ~Telszdd=

DY
J o
[+
.
[

. G.-u
" 0.
. Gew
. 0.C
[ ARy}

)

DECAY CONSTANT

&, 915E=4
3.4l3E=5
Li3bbE-5
L.5E2E=3
1eS2hE=4

1+1E3E-6

3.82nE=6
2.469E=10

DASALTOUX(I) o Imla153/

* 2,71

CE*26y 36.E=24y £0,E=2a% Use Guv Qus

FEX
TFX
Fix

TCX

¥Ia~LOT

.
.
/

T6.09,33

QF THE Havy ~ETAL ATuMS

FISauld2yg
F1550330
FISGu3al
F15GU3SC
F 15003569
FI155uU3TU
F1s30380
FISGU3T
F 1320400
FI15GU41)
FI5au42u
FiS0u4luy
Fl5a0440
FI300a50
FlSuuasy
F1sGR47T0
F15304a80
F 150490
F1530500
Fl1a50510
Figausau
Flasusad
F15oUdad
F1530550
F1Savben
FI3005T
F1506580
FIsuudeu

PAGE 94

1110 E=2he 290.k=28

* L350,Evr26, BY3.E=28y b.E=Z8y U,9 170,E-24y 1000.L=24y 5%7.E~2g4/

DATACTFXC([)wlm)e232/

* Dy
* Gy

CATALTCKC([ > +1m16423)/
+ 180, k=244 15,E=240

14,E=28y U,
Ose Uaw Gon

Gie Doy Qo T4O.E~Zéy
17,E=24+ 10#0.0

AATALFCX (1) s 1mLa1S2/
=264Gv4 Quw Cov Qov Ore LiBE=2én

*14,E
*eIE

24+0.r 13,E=2

4 Quy 2.6E-247

DATALFFXCI)v]mle152/
Cus Duv Ovs LybE=284 1,6E=240 1.6E=24,

* 0.1
* 0.0

Ew284 Osr Due
Qv 1,3E=24.

Ues 2.6E=2a/

DATACFCXCI) 1 [w16+25)/  10w0.0
DATALFFXC1) 1 1ml8s253/ 10400

A5, E=Zar 5.E 84,

“*0, 04

Qan

950,E=24+ 553 ,E~24.
/

1390,E=24 2,7E-18/

1.6E=24+

/
/

l.ek~256¢ B6.6E=24,

1.4E=24,

Fliuoeln
FISGubLU
Fl5eo62u
1300620
FloGU6sd
FlEGUESD
Fl5au661
Fl36lut0
F15GU680
F 1560690
F15G0700
F15GUT10
FISGOT29
FL5350730
FIsGL74c
F15a0750
F15GU760
FI5LUTT0
F1560780
FI5GI793
F1SGUaDD
F15LJB10
Fls6g820
F1560830
FI5GOB40
FI1560a50
Fl5GuB60
FISGUBTO
FISGOBB0
F15508%90
F 560500
Flseb9lo
FLSGOS20
FI5Gu930
F1560940
F15GU950
Flout6d
FISG09T0
F15G0980
F 566990
F1S61000
F18G1010
F1561020
F1§G1030
F1561040
F18G108C
F1561060
F15G107T0
F15G1l0EQ
FI5G1090
F15Gl100
FISG1110
F1561120
F15G1130
F1561140
F15611%0

FiSSION YIELDS FOR THOSE |%0TOPES THAT CONTRIBUTE TOo THE GAS INVENTCRYF15G1160
#xe FAST FISSION YIELDS #x% #% THERMAL FISS{ON YIELDS s

YIELDS (PS)

FROM F1SS[ON

—_ 75 p—

YIELDS (P53 FROM FI3S1]0N

F1S8G11T0
F1561180




# SOUYRCE STATEMENT (§ [5GAS

21

* SOURCE STATEMERT (f |50n%

22

Fa|

2%

FACOM 23y=75 (M7} FORTHAN=D =TbD229= VY0b=LOT T6.09,03  PAGE 55

.
< AUERRRSRERAREEEEES RN R FEEFFEFESEE R SRR FISGL190
TN U=235% U=238 Pu=23% Pu=24l U=235 U-238 Pu=239 PU-24] FISGLl200
L1101 0,77 v 0,80 o« 0,38 4 0,524 0,0 o« 0,29 » 0,208, FisGl210
Cl0z 092 » D85 & G52 v 09T 4 0.0 ¢ Da4T v 0434 F1sGlazao
T103 1422 & 0,73 4 0,65 » v 1,30 1+ 0,0 v 0,535, 0,30 F15G1230
C104 0.0 « G0 0 0.0 « o 00 4 0,0 0 0.0 . 000 FISGLZ240
cloy 1070 0 1428 « 0.9 v 1,93 0 0,0« 0,75 4 0.80 F1561250
Cloe G52 « 0.0 » 0.0 e 0,86 v 0.0 + 0.0 DWD s F1561260
<lov 301l v 2.2 32 s v 2,52 v 00 3T b 3,01 FI8Gl279
C108 0:0 2 0.0 v 041 v U0 v 800G v 0,09 0 0.0 FI5GlzE0
cloe 0sC 4 D,G v 0.0 60 v 0.0 . 0.0 T 0.0 F1561290
cliv 5¢5 4 48 w0 A5 0 v 433 v 00w 3.2 v S84 FI561300
Cii1 0.2 v 0.3 « 0.26 o v 00 v 0.0 4 0.13 s 0.03 FISGl310
C1lé 0.0 « DO« 0.0 v 0.0 v 0.0« 0,0y 0.0 FI15G1320
Cl13 5.5 0 5.5 a0 BT v 6,89 ¢ 0,0 4 5.3 4 ba3E FISGLl330
Clls 0.0 & 0,0 1 0.0 v 0.0 ¢ DB v 1,2 v 0.0 s F15G1340
Cclly 5.9 4 Bsb 4 BB 1 T.92 » D0 0 To4T W TuBL £15a1350
Clle 5:6 - 4 5.9 4 6.3 v 6,17 » 0.0 ¢ 5.7 o« 7423 » FI5G1360
cly7 0.C s 0.0 « 0.0 v 0,0 v .0 w 0.0 v 0.0 FI15GLA70
Clis Gad 2 0.1 v 04D v Q.13 ¢ 0.0 ¢ 1051+ 0.07 F1561360
Clly 6.0 1 5.9 6.9 4 J40 1 8,46 ¢ 0,0 4 B.6G . T.08 / F1§G1350
C F15GL400
C TABLE FOW DECAY CONSTANT OF THE FISSION GAS 1/ SEC ) FISGi&10
o N LC nALF LITE DECAY CUNSTANT F15Gl420
Clo1 FI561430
1oz F15G1440
€103 B5M ard 4. 3T59aE=5 FI5G1a50
Clog [E] 10.76 ¥ 2.042T1E=9 . FIsGl4s0
<109 F1561470
Cl0s 21 3C. H E.41800E=6 FISGL4&0
€107 22 5. “ 4.621E=4 Fi5GLl430
C104 @3 G.05 D 9 J65E-T FISG1300
C10w Fl36l%10
Clly 25 3. H 2a4634AE=E F1sG1l520
11l kRS 2.3 H B03TL3E=5 FI1SG1%30
Cllz F15GL54&0
113 26 £i. H Y.16565E-E F15G1550
Clla a3 58T D 1.52236-6 F1561540
<iis F13G1570
Clie 248 G H 2 BT3TOE=5 F15Glbae0
€117 34 136 M T 4056uEen FI1561590
Cliw as F.2 H DY 2BAE-Y Fl56G1e0U
Clly F15G1610
C F15G1l620
C 3 YIELDS FROM FI8510N OF 23l F15G1630
< =z YIELOS FROM FISS[ON OF L2238 Fi15Gl640
< 1=3 YIELUS FROM FISSION OF Py23y F1sG1l650
< twy YIELDS FROM FUSSi0N OF Fy241 F1561660
CovoeokbFER HEDL TME 72 128 PAGE B=3 OR JAERI-MEMU 5335 PAGE 20421.22 F[561670
BATACCTY (I ) e Ialaddgelll)y FISGlekr0
* NUSZ0. .0 1 062900 QU204 F15G1690
- LD0YT0,y ) ' L0687 100341, FI1s617060
- L1300 ] 1 VOUB3S. OL3AC0. F15Gl7l0
- B . .0 4 0 . 0 ’ Fi15gl720
* L1930 Y ' SORTI0 U040 FI5G1730
* 084U W0 v .0 . +Q " F1oGL740L
* PDEXP0 el [ 03700 03010, F15G17%0
* WG . o ' LO00TU. 0 ] FISGLTRO
* W i W ' 0 . 1Y . FISGL770
FACCM 230=75 (M7} FORTRAN-Q =T60224%= v0e=L07 7€.09.03 PAGE 36
e
» L04330. L0 . L05200. D) / FI561780
C F1561790
DATACLTY (] a Uy Imlesaay=11+i9)/ FISGlsCo
* 0 . RY] . 00150 L0G03Y FI5Gi810
» (Xt . .0 1 oG [ W0 . Fi5Gl820Q
» JUBBSD. ] . LG5300 JURBAL FI5616830
¥ W0 . + 0 . 01200, W4 . : FI15Glésn
* L0TY20 .0 ' STAT0 JOTRLD F15G1850
* 06170 ] . 05T0UY 07230 FISGl8&0
* 0 . NY 1 .0 1 40 [ FISGl8T0
* 00130 N [ 01510 2SQ00T0 FlaGl&ao
- J0BGED. N " L06660 207040 f F15Gl890
< FIsGlo00
DATACCFY (T W J) s l=lad) e Julnl)/ FI5Gl910
» SO00FT v LOAt S0U3E Y 4 FIs6l920
* L0092 JO0aY L0052 - 0 ' FISG1930
* 0122 ¢ 0073 L0UBT . ' F15G1l%40
L] U . .0 " W 1 0 . F1561950
* JULTO . 0138 o 0090 20 B FI5G1l%&0
* JOUDZ .0 v -0 Ll 4] . FI5G1970
* 0311 L0320 20330 » 0 [ FI15G1l980
- 14 v .0 . L0010 . W0 + FI5G1990
* 0 . W0 [ .0 . 0 [ F[3G2000
* 20590« DRGU 40350 s -0 f F1s62010
C F1562070
DATALCFYCLaJd) v Imlaad s dulil19)/ F1562030Q
* 0020 WGU30 . 0626 0 . F1562040
- N ] W0 ) -0 ' 0 . F18G20b0
* 0250 . 0550 S0270 0 . F15G20860
* .0 . WO ‘ .0 . ) . F1532070
* +C590 o OB 0680 « 40 " F1562080
» +0560 o LU59C 0630 - ) . Fl5@209¢C
- .0 ‘ .0 ' 0 s .0 . F1sG2ico
* GOS0 . +d010 L0050 0 ' F1562110
» 600 s U590 0830 «Q / F1562120
C F1562130
C F15G2140
C F15G2150
ENI{AaR1T) = ARDEXP{=X»TJ FI562160
FNZEF1ABrBeXoT) = FRABSE®(L.-DEXP(=X¥TII/X FIsG2it0
ENS{DCrCoaaTY ® DOCHCH() . =DEXP(=K*T))I /X FISG21B80Q
FACLUAT) = (1,=DEXP(=x2TI2/X Fi18Gz190
9 ’ F15G2200
T = 1IN - F15G2210
[FMTIME.GT,.0) GO TO & F15G2220
AlwhPwAd=fanAl=bbmAT=ARmAG=AL0=ALl=pl2wAlJualanA)l5e0. D F1562230
A1G1wAlD2mal03xAl0awAlo5wAl06mALDTwALOdwALGT=ALLD =0,0 F1$G2740
Al1l=Allz=alld=Allesal]lS=A1lbaAl1T=Alld=AllY =0,0 Fl15622590
4l = A)Z FlsG2260
AT = ATZ F15GZ270
AB = ABZ F1562280
ad = ASZ F1562290
ALC = ALOZ . F[5G2300
G0 To & F1562210
13 ] F156G2320
4 CUNTINUE F 15622330
< a#as  FISILE MATERTALS smww F15623490
< Al 238U==m===iB5 N F1562350
[« AZ 238 ABS Neww=23g====s=-AB5.N AND DECAY(DC2) F1562360
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FACOM 23G=T75 (M7) FORTRAN=[ ~760229~ ¥06-L0O7 T6.09,02 pPaGE 57
# SOURCE STATEMENT (FISGAS )%
< A3 £39U DECAY==e=239NP=s«==AHBS.N AND DECAY(DCH) Fl562370
< AG 239y =DECAY{DC4) F1562330
C Az 240U DECAYwrmaw2apNP{MI==DECAY{DCS) FI562390
< AS 239NP ABS.N==a=x F1562400
C Ab (M) 240NP DECAY====ZaoNF—= FlSu2ale
C A7 ZABNP ABS:N====233P == F1562420
C AT 239NF Fl5e2n3n
C LY 39PU FISGZ440
C 4s 240NP F5G2650
< A9 2407y Fl5Geunl
C ALG FisGa410
C Ail 235U Flsugsebu
4 AL2 238U F15624%0
< Al3 237U 23 INF=mrumABS, N F1562500
C Als 23TNE 23BNP==m==pBES . N AND DECAYLDCL4) Fl502210
C AlS 23BNP 236PUm—==mABS.N AND DECAY(DCLE) F1562520
4 x4%  GASES OF FISS5[0K  PRODUCTS . #x Fisu2big
< ALGL YIELD= F15625¢0
c Al YiFLU== . F1562550
C AlUZ E3IKR ABS N===ms Fl1S02560U
< ALO3 YiELDmomemcmmemB S KK (M) =muECAT(DCAM) Flo62570
[« ALDs YIELUmwmmmemmaBoKRe=mu==aBS N AND DECAYLUCAD) £1562580
C ALO4  {M)BIKR DECAYw=w=# F1562590
- C (0,21) F1562600
< ALUY YI1ELDmmm=m——em=g bR Fl5a2é10
4 4125 BOKR  ABG . Nemwcww Flsaesit
¢ ALGH Y| ELU====—mm==r] 31 TE (M) ==DECAY (DCZL) F1562630
< ALcT Y ELDwwmm—wmma—t 3 TE==—==DECAY({DC22) F15Gze40
< ALGT  AMILALTE DECAY=me-w FlI5GZe50
C 0.18) F1562660
. « Alh 1317E DECAYmma=13]]e=—w==pECAY(DC23) FlauzeTe
< ALCE  (MILILTE CECAYw===# F15G2680
C 0.82) F15G2690
< ALuY 1311 CECAY=m==l131XE==w==iBS.N F 150760
4 AL10 YIELD=mmmmmmmme] 32 TE-=-===CECAY (DL253 F1532710
4 LYR V! 132TE GECAY=m==1321==e—==gECAY(DC3L) FIs6eT20
c ALlZ DECAY-me=]3zXEww=—=ABS . K FISG2T3G
c ALll2 Flse2740
C ALLD Y ELDmmm e mmean] 33 o= me==CECAY(DCEE D FlsGetsi
4 Alls 1331 CECAYw=-=133XE==m==AHS . N AND DECAY(DCAI) FI53276C
[« ALLD YIELPm==m==—=m=—]1 34 XE F156¢770
< AllS 13axt ABS. F15G2780
C ALLY 13aKE ABS,N F15432790
& alle Y ELDmw=——= =DECAY (DC28) F13628CC
< AlL? 1351 DECAY====|35XE (M) ~=DECAYIDCA4} F1362810
C (G.3) FI156282¢C
< Aile ¥ IELm—s—me——r=135XE=====ABS N AND DECAYLDC3IS: FI15G2830
C ALLR 1357 LECAY=me=—# F15G2B4l
C (0.7} FI53G<a50L
; C ALLE  (MYI3SAE==m—sr—e—-s FIaLé660D
< Alid YIELD=mm=wrw==]136XE F1562870
C ALl% 135XE ABSsH====% - F15G288D
'S Al = A(la]i) F1562890
%2 A2 * AL241P) FI5G2900
43 A3 = A3 . FI5G2910
4y A4 m Alaa(#) FI562%20
44 AL = A(SeIR) Flobisi0o
L™ AB = ALSIRY F156254C
47 AT = ACTfRD Fi562950
FACHH 230=15 (M7)  FURTHAN=D ~Touz2d= vub=L0O? TEL U903 PAGE b4
i # SDURCE STATEMEsT (FJ3GAS )%
“d A8 = a(Be[F2 FI5GZ2960
43 a3 = Al9.]F) F15G2%70
j 50 Aly » ACLD.IP} Fl5a298Q
! 51 All = AC1]+1P) FL562990 -
5¢ ALz = A(lglP} F15G3000
53 ALy = 4(L3.(2) F156301¢
B4 auth ow A(1441F) Fl5063020
55 AlS = ALL5.1P) Fl563030
SE ALOL % ACZL«|P F 1563040
. 57 ALUZ = ALEALLIP) F 503050
5& Alius = ALZ30IP) F15G3060
49 ALus v AL2441P) F155307u
. LU 410% = A(Ra 8D F1563080
Bl alge = A{ZorIPF) F1563090
we ALNT = A{27.(P) F156310Q
&3 ALOB = A{254|P) Flatille
LX) ALGE = ACZY4[F) F1563120
A5 ALLD = A{3uUs1P) F15G3130
66 ALLL = A{31+1F) FI5G3140
&7 allz = AC3241F) FI563150
6d A113 = AL33+1M) FI1563160
T) AlLs = AQA, ) FISE3LT0
74 alls = AC3541P) FI563180
i Alle = AC36.]P) Fi5e319C
T2 ALLT = AL3TAIP) F1563200
73 ALlS = AL3Rs(P) F1563210
T4 ALL? = A(39.]F) F15G3220
C F15G3230
1% & CUNTINUVE F15G3240
i . 76 TFCIFLUX,KELC) B0 TO 10 F1563250
! 17 DO 5 [wla2s F1563260
78 caglyabCx( F1S63270
Ty > FXCII=FFRLI) F15G3280
50 G 1O &0 F15G3270
sl 1V DU 5 I=lags F 1563300
Bz [¢IAPEAIE AP F1563310
83 1B FXCIY=TEXCD) F15G63320
&0 2y CUNTINGE F1563330
8y PG 25 I=1.15 F1563340
5k 27 AK(1) = CX)=FXQI) F15G3350
47 JFCIFLURGNE,Q) GO TO 33 F1563360
58 DO 30 I=las Fi5€3370
a9 DG 30 Je=la19 F15G3380
90 30 ¥LirJ) = FY(ledd FI56G33%C
i GU TO &2 F1503400
92 35 DU 2D I=14 F1SG3410
93 LO 40 J=1.19 F1503420
94 40 ¥4I+ J) = TY(]WJ) F18G3439
a5 43 COMTINUE F1563440
C PHlw= JUETRON FLUX + ALL = U=235 CONCENTRATION F1563450
< Al = U=23B + AY = PU=239 + AB = PU-260 1 A9 = PU+241 . ALQ = UF[5E3460
96 PHHWP/ {CONEN®LAL #FX(1)+AT #FXCTI+AB #FX(B)+A9 #FX{9)+A10 #FX{10) FIS5G3ATY
* Y3 4/ 1000.0 FI1SG3a80
L 97 FH] = PHH F1563e90
) 98 1FPHLLE 002 PHL = 1,0E=24 FI563500
) C CALL SETIV(26+=22 FISE3510
C F(I) = FISSION GASS ATOMS YIELDED BY FISSION F1S§63520
99 Do 50 [=1+19 . F1563530
100 50 FC[)wPAIR(FACLOImALDRY (L i +FXCLIRALaY 2 1] eFXCT)SATRY (34 1) +FX{9)#F 563540
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FACUM 230=15 {M7) FORTRAN=D ~T4Q229= ¥06-LOTY T6,G9,03 PAGE 8%

+ S0URCE STATEMENT (FISGAS )+

: *AYRY (311D ) . F1SG355C
H iol 9996 FORMATL 1d v ' N INPUT TYERMS T / (1Xa1PBRELZ.6)) F15G3560
i C w#sxxx+ MO NECES)TY CARPS FROM HERE 7TU FISG L9l ##ssw F1563570
! loz A1uPHI#CX (1) F18G3380C
; 193 XzwPH]#CX(2) +0C2 F15G31590
104 K3aPHI#CX(33+DC3 F15G360C
: 105 KemDCh FISG3&L0
; ) . 106 XH=0C3 F1563620
B 107 Xbul(h F 1563630
i iUR XTaPHI#CX(7) F15G3640
109 XouPHI#CK(E) F18G3650
1o X9aFH [ wCK(9) F1SGl6el
111 X10=PHI#Cx (10} FISG63aTu
112 X11=PH]#CX(11> FISG3u8y
113 X12=DC12 I ETELT Y
114 X13=Pr ] wCX(13 F13G3TOU
115 Kla=pe ] #CX(142+pCla FISG3T10
116 XafhwPri]#CX (153 +0C15 1563720
117 Al=ENICAL X1 T) . FI5GA7T33
118 AZaENLIAZ X2 TY+ENZ(PHI AR (LI ALY RN T) F1563740
11% AImENICASXIwTI+ENIC(DC2 A2 130T FISG3T50
120 AGzENLLAL X4 T)+ENZ(PH] +AX{2) A2+ X84T) F15G3THD
121 AH=ENLLAS 1 AD TI4ENZ (PHT vAK(IY A3 X5 TI+ENI(DCU AL k54T FI15G3T70
122 AHxENLCAb b TI*ENIIDCHeAD XEBATS F1563780 +
123 ALO=ENLIALGIX10T) F15G37%0
124 AL1=ENLCALLZXILaTI+ENZ(PHIVAXCLEY wALDWAILATY F15G3800
125 ALZ=ENLCALZ XL dsTIFENR (PHTZAKC(LLIZ ¢ ALLRL2.T) F15G3810Q
12& ALIZENLICALZ «XI34TI+ENI(LCL20AL24X134T) Fl363820
12t AlumENLICALGXL4 s TI+ENZLPHIVAX (13D sAL3 x4 T) F15%3339
125 ALS=ENLCALS X159+ TY+ENI{DCLG¢AlaX154T) F15G3840 .
129 ATaENLCAT AT TI4ENZ(PHIARCI9) ¢ AL o X7 o TH4ENICUCE A3 KT T) FI5G3850
133 ABzENL LA 9 XB s TY+ENZCPHISAACTY vAT e Xg e TI+ENIL{DCOHIAB 1 XB.T) FI15G3860
131 AY=ENLCAT AT TIHERZAPH]VAXTE) 1AB A3 T) F15638T0
[T T RS LE LY * * *- PR e} Ansdannsnepewf | 533380
13z AlUl=Fhl«Cx (202 1563890
k] X103=DLASM F 1563900
134 KLue=PHI#CX(21)+DEBS F15G3%10
L3b rlub=intzl F 1563920
pCL) x1lpT=oC22 F1563930
137 X1082DC23 - F1503940
138 XLU9=PHI (s (22 F 1543950
139 X110nule5 FI18G3960
140 X1il=DL31 FISU39T0
lal Xl12=FnlaCa(732 FI1563980
142 ¥113=uC28 Fl5u3930
le3 X118=Ph| #Cx (243 +DC33 F 1504000
144 x1166DC¢B FISG401C
las ¥L1T=0C34 FI5Ga020
146 KliE=mPH ] #Ca(p5)+DL35 F1504030
! 147 IF(CACZ0) L E.1.E-30) GD TU 100 F 1564040
lad AXnl=ENLCALOLXIULSTI4F (12 #FACCRLULT; Fi5G4050
149 G0 TO 101 FI564060
15¢ LG4 ALC1eAXGL+F (12#T F1564070
131 1L ALOZ=ALU2+(FCg)+PHIaCX(20I4AL01) 4] F|SG40EQ
132 Ai73=0ii1 (AL A103 4TI+ (32 8FACIX1034%) F 1564090
153 ALOHmENI CARCH X106 e T4 (F (42+, 210R10344103) #FACLR LU ") Fl5G41G0
14 A103=ALO0BF (F(O)+PRInCR{Z13#ATL4) =T FlsweallQ
15% A106=ENL{ALTE+ X100 TI+F () #FAC(XLU6T) FlGual120
-1 ALOTeERI(ALOT X107 TI+(FOI2 4 LAALDE*AL0E) #FACLXLIUT T Fl5mello
FACLH 230-T5 (MT) FURTRAN=D ~T80229= Vio=L0T Te,09.02 PAGE &0
: # SCOURCE STATEMENT (F13GAS )+
157 ALUBEENI(AICR ALCE I+ (, 8uX100®AL06+X]10THALOTIHFACIXLUBT) F1554140
158 TRHeCx (e ?)+LEs L Em30) Cu TO 102 FisGalbo
159 ElO9zE 1l AT A0S TI +XICEHALDARFALCCXIUFNTY FI18GG16G
- 1el 60 T 103 FISL4l70
lel 1i2 Al09=ALUF+R10a*ALLERT FISGALEL
1eZ 103 ail0=EnlCAlLl0vx11C TI+F (LU #FACCRALLIONT) FISusel9UL
le3 ALLI=ENICRALIIT A1 T4 X110sALLO#FACINL1L.T) FiSus2iu
iba TFECX(23) . LELZ,E=-30) GO TO 10% FlS5wa210
1s5 A LZmEdl(ALL2 v X122 T4 (X111#ALLI1+AL09%ALI0YISFAC(XLL12.T) F1564220
lab 6O YO 1GH ’ Flsaaz2s0
a7t 104 ALiZ2=A112¢ (X1 #ATLI+R10Y#AL0T, 4T FIR34240
Lok 1uY% ¢L13eEr 1 (ALL134X113+T)+F (L) RFAC(RLLIZ.T) F1364250
i89 ALLGwhtil (Al )laeXLl4e T+ X113 Al1RFACIXL1L4,TY F15Gu260 -
L70 LL15=ALIS+(FLL1S)+PHI#CA24)*FALLGI#T F15642T0
171 AllE=ENI{ALLlE X116 TI+F{1e)FFRL(R1IETD FlaG42E80
172 ALITENTCASLTARILTo T+, 3#X116%A116aFAC(XILT,T) F 1564290
173 AL1B=ENT{ALI B\ X11E 1T+ (F (UB) ¢  THXLloMallesX117#ALLTY#FACIRLLET) F]SG4300
174 AL19wAL19+ LF (LI +H TN CI5)#ALLIBIST FiSu431d
C ANBYER F1aaa320
1T ARKEALUL+AI 02 +A103+L104+AL0S F 1564330 -
176 AKEmRlUG+R112+A) larhl}b+al)1TrAallE+A119 FI15G4#340
C . FI15ua3h9
T ALiv|Ps = AL F1SG4360
178 AL20IPI = 42 F156G43T0
1719 L3+ IF) = a3 Fi5h4380
180 BCas[F) = &g . FI15hGu394
18l ALDIP) = A% F 504400
lezg Aloe [Pl = 26 F 594410
183 ACTelp) = A7 F 1564420
184 AlR«IPI = 45 . F15G4430
Lab ACiriF) = A% Fl5G4aaad
156 ACLOLIF) = AlQ F15G4450
187 ALy 1F) = ALL FISGu460
léb ACL2.1F) = ALy F1564470
18% ALI3WIF) = AL3 FISG44B0
190 ACl441¥) = Als F15G4450
191 ALLZS1P) = ALS F15Ga4500
! 192 AL214IP) = ALQ) FISG&510
193 A{ZE.1F) = A3O2 F15G4520
194 A(23,yIF) = ALDS . F15G45320
195 ALZ4.1P) = ALO% F1504540
196 AC254IP) = &105 FISG4350
197 AL2BaIPY = AlO4 FISG4560
198 AC4Ta P = A107 F15G4570
199 ALZB.[PY = ALOR FI5G4580
200 A(2%9,IP) = ALQY F156459C
201 ACIDNIP) = ALILO F1534500
202 AC31.IP) = ALl Fl1aGab10
203 AL324|F) = ALLZ F15G4620
20¢ AC33, 1P} = ALLS F15G4630
205 AC3ay [P} = ALlls Fl15G4640
204 AC3541F) = AL1S F15G4650
207 AC3AWIF) = Alle F15G4660
X 208 AC3T:1P) = ALLT F15G#670
! 209 A(3B4]1PY = ALLE FI5GA&B0
) 210 AC3%4|F) = AL19 - F15Ga690
< F!5G4T00
£11 RETURN F15G4T10
[ T T T R T T T Y R T TR R R S e LR e S S L L I cL R g-1i]

- 78 — .




FACCM 230-T5 (MT) FOKTRAN=D -‘76022‘3- Vou=LOT 76.09.02 PAGE 61

# SOURCE STATEMENT (F[SGAS 3+ .
212 ENG FISG&730

FACOM 230=T5 (M7)  FORTHAN=D -76022%= vCo=LOT T6.0%.03 PAGE &2
# SOURCE STATEMESNT =
i FUNCTION FYIELD CIYIELDWTEMPaFRYT) FY1EQ010
C F¥1e0020
< THIS FUNCTION |5 CALLEDL FROM STEPZ AND 5TEPT, FY1E0030
C FY1EQO4Q
< CALCLLATICON OF YIELD STRENGTH OF ZRY REFER D=~1001¢1002 FY1EQ050
2 COMMON #COM 0 TITLE(20Y+AACTs 3C)BBCH. 512+CF (3+ 30) RV (2 20) FYIEQOSQ
3 SUMMON FCUM 21/ NahNNINNNNF FYIEGOTQ
4 INL = 7 FY[ECQB0
5 IN2 = 30 FYlEQQSQ
b [43 = & . FY{EQLOQ
7 EYTELD = TERPCTEMP1AAs 3 NN ENLWINZaIN3100) FYIEGLLO
8 RETURN FYIEGL20
9

. ENO FYIEQL3O




#* SCURZE STATEMENT =

#* SCURCE STarEMENT (GARRG
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FACGM 230=T5 (M7) . FORTRAND -760229= V0E=L07 Te, 09,03 PAGE 33
SUBROUTINE GAPROCUICASE « JCASED GPROOD1Q
C GFRUOCZO
C TH|S5 5JBROUTINE IS CALLED FROM STEPS GPROUO 3G
[ GPROQDAD
COMMON /PUWRAY/ PAVRGFUELLFL 1POWER(21) A1 {21) \NPOWPTOTLPMAX, GPRODOSO
3 PEPOWR + [PEAK +DELP +PMAX GPRUVEY
COMMON FCCM QF TITLE(R0)sAACT, 30D 4BBLEs 51):CF (3 30D RV (2 20Y GPRIUOTO
cOMAON A0 027 LPUW, [STER. [TERWKOUNT GPRIVDAY
COMMON FCOM B8G/ GG(20.100) BPROVDIY
CUMMON FH[ZUKES KLrKZak3eRa kD Kb GPROVLOY
DIMENSION Z(33eF (121} GPROGLLO
SATA I / (ALs1HZalH3v1H4+2H541HE114T4 1R 1A 4 GPROU12Q
JInl =1 GPROULAD
0 = 0,0001 GPRUOL40Q
ImMax = 12€ GPROOL150
JMaA = ITER GPROYLEY
WRITF(bs171C) JOASESIFONYNPO#sk1182 KT KU nT0KE GPRGULTO
An]TECHe600) TITLE GPRUJLIED
DU & f=l.lZ1 GPRUQLIC
4 PC1) = 1KH GPRUO200
DD &l »Jmiad aPROOZLO
FACT = Deul # 10.0%0) GPROV2ZU
v 10 J=ls9 GPROD230
¥ = FaCt & FLOATCD) GPRUUZAU
] = 1.V + (1.0 + ALGGIU{X)) * b0.0 WPRUUZ5Y
1ThelaLrnaly 1=L GPRLU260
TFE{l.GT.12E) U TO 20 GPRUGOZTA
id P = pls) GPRUOZBO
2% CUNTINUE GPROG29C
wii [ Te(hebya) M GPROG30C
MR SENEN A S D GPHOO310
DO & T=1s321 GRROGIZG
2 P01 = im . GPRUO3Z0
tH o= 1.0 +# [ 1,L + ALQGLD ¢ b ¢ BGI3+vJI)) » 60,0 GPRVD3LR
TC = 1.0 + { 1.0+ ALQOLG ¢ D + GGCaAvDI)) + 6L.O GPROG350
ITs = L0 = [ 1.0 + ALDGLC ¢ & + G0(aed2)) = 60.0 GFRUDIGY
T = 1.0 + [ L,u + ALOULG ¢ D + G6(ba0))) « 6040 GPROU3TU
Treo= T.0 + 0 1,0 + 5,060 ¢ L+ G0(TelI3) » 6Lt GRROG3IBO
Treln BTy IH = 1 GPROO390
IFCIC.LE L) IC = 1 GPRLCAD0
1F 015, LEswd 15 = L GPRUDALD
1FCIG Ltk o = L GPRUG420
I1FelR,LELGY IR =« L GPRODA30
JFLI=G6T 131y fe o= 121 GPROD&4T
[FellaeTlalzl) 10 = 121 GPRGOGSU
IFulS.6Tvizl) 15 = 121 GPRULGED
TFCIG.oTal21) 1 = 121 GFROUATO
FLpA) = Lrir GPRUD4ED
FLIG) = 1InC GPRDO&490
B(]1S) = 1ms GPROQ30U
PllE) = [ha GPRCO%10
BLiH) = 1eR GFRGLE20
AHITELBeBGLY GELI1IIaGaEs )P GPROOS 30
i Cunllauk GPRCO540
FRITECoBU) GPROGESG
DU 3 UmJlt] e JMAx GPRUQS6Q
3 WRITE(oehGl) (BGCIrdIrim=1ed) GPRUGSTO
adlTEesvbued (LLatl=2i0) GPROISHG
[AVE- RN TN EERNELY S GPRUUSS(
FALLM 23,=T3 (*7) FORT=AN=D =Tauge9= whe=-LOT Te.0C9,03 PAGE 3%
¥
5 vrlTECh8US) G6LLe ST e (aGLIaJaTalu, 200 GPROCEGO
wr I TE (B EUTY GPRO0EL0
RETURN GPRLUEZ0
C * 1 * 2 »* 3 * i * 5 % & o 7  GPRQUeID
1130 FUAMATALAT +2X PSTEF "o I3aDXe"ARTAL SEGMENT '4[2,2X¢70F Tigslx, GPRUOBAD
v dn FAGVES3n HR G 30 TH mINUTES 130 4H SECH]4 4 YGPRODESD
Yo FURMATLIF o SAr5CLHE) y 3X 420441 3X0{1H) 1) GPFRUULOD
G FURMATLLH oF6.@1F7.041xe12142) GPROUGTL
Bud FORMALL GReWHITER.  5Ks GHTMAXY 11X 4HHGEH, 11%«SHHGC=Cy 11X, GPRO0&R0
" SHHSUL (D=6 TX+hAHGASEG. 9XBHHRAD®R 4 341 BHAGACEL GFRUUETU
" eXa 3MHCEE / YGPROQTIU
aLa FURMATI?X3F4.00F LoaRabasfald 90 25y 4Gl5,54 Fl2.8 3 GPRGOUTIC
L FuURMAT( Laoas 12141 ) . GPROLT 2U
BLS FURMATL 2XA0F3,0. LUFLZ, Ay shehb ) GPRUOTIOQ
BUA FUNMATO/ZSA [TERAIGISH 1y [2¢1F) 43X 061 (11D /3 CFRUUTAL
601 FURMATLORA50H¢1) INCREASE UUL TO THERMAL EXPANSTON FGPROOT0
1 9neSuHEZ)  INCHEASE DuE TO SwELLING (ULD MODEL) FEPROOTED
i 2xs58nl3) {a) =~ MEAN ROUGHNESS(R) (R=1, 98+ (ROVF+ROUCY) FCPROOTTU
3 bxa54nit)  INCREASE QuE TO SwELLING (NEw MODEL) JGPROOTAU
4 Sxa38A05) b . CIF (6), 6T, 02 « (5)=(a}) 3 FGRRUOTS0
5 Sa159811(6) FADLAL HOT GAP (mGAPFc .~ DELRT4DELRB+DELRUE +DELLY YEPRODENC
& BA5un DFLHTuilJuDELHb-(i)‘DELﬁUE-DENSIFIL--DtLPC'CLAD OEFOM /GPRUGELU
7 Bao8HT?  RADIAL MUT GAP WHICH 15 TAKEN [INTU ACCOUNT MEw SWhi| «GPROUBZO
LA 7%-1:13 IF HOT GAP ,LT. {R) + LAP 1S TOyCH AND HOT GAP =(R) fGPRUDE30
9 has88n(E) RALTAL HOT GAP = (R) + 1.t-6 (50F1 TOLCH CONDLITION]  +GQPRGUB4AG
A Sxasgd IF GAP 1S NOT TOUCH » (8} = 0.C FGPPOUBSD
B oSaesan(?)  =T(LE)-RELUCATION) = (=) o TF (9. LT.0 «GAP 15 CONTACT/GRROUESD
C 5xe58RCLG) RALIAL HOT GAP  (CONTACT CUNDITIONY FOFRUUBTL
D SaAe58ML317 GLD CF NEw Swkil[rG MUREL SlGH YGRROLAAD
CHRE At o RS b F NN R N AR 4 unxu%RGFROQET0
EMI GPROO900
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FACSM 230=T5 (M7) FURTRAN=D ~-T6L229= VOE~LCT 716.09.03 PAGL &3

*» S0,SCE STATEMERT

1 SOBROUTINE RCAP (TEMP CRNOM LPMINICPIAXY =HCAPUO1Q

< HCARDDZT

- C T+il5 SUBRCUTINE IS CALLED FRAOM STEP 8 RCAPGO30

< ZEFER CNWL=1778« GAPCON THERMAL=1 HCAPQd80

< SEAT CABACITY UF U2  ( KERRIaK AnD CLIFTON ) HCAFUDSD

< MCAFJ060

2 DImENSIUN TTREACY vCLMINCIUY A CLMARLLED HCAFLOTO

3 REAL w1K2,K3 HACAPOQEQ

4 nATR (TT(([)-I-lnlU)lO.D.Z?E-!500--1000.-1500.12OQU.~ZDOU.'BOGJ.n HCAPJG G0

* #3100, 10020,/ . HCAPUL00

5 DATA (LiMlf)2a1=1sd0) /00 n0anad20s024,U204020403+40642100.107 HCAPU11D

5 DATA CCLMARE 3Tl al0)21.041.02140C2+1.0241.0203,02+11,0321,08:3,1, nCAPDL20
#1.1f . HCAPQL30 h

7 150 TKEL = 335,285 HCARPQLaA0

8 EC = 37.h946 HCAPOLSU

g K1 = [7.1450 HCAPOLG0

il Ke = U,000TR4T3S RCAPULTY

11 K3 = 3543730.0 HCAFQULSY

iz R = .00p988 HCAR 0199

< TP = AVESAGE VOLUMETRIC FUEL TEMPERaTURE HLAPLZCGO

13 TLAPL = TEmP 4 273,30 HCARUZ10

14 o= 1.0 HCAPO22U

15 CPVUM-CL*(((Rl*T(EL*ﬁE;EIP(TKELIT[MPK)}/(TEMPK'*?i(kxp(TKbL/TﬁMPK}HC“POZJU

&-1;afz))+{21(4*1EM9K)+(‘((3*ED;/(kaTEMPKiGE))«ExP(-EDI(H'TEHPR))J)HCAPU2QU

le ClLig = TEPWETEMFRCLMINGTTR.10) HCAFO250

17 Cl L0=CLle HCARO260

18 i (1*(((KllTKEL“ﬁBaEKP(TKELITEHPK))f!TE“PK'G?*(EXP(TKELITEMPK)HCAPUZTO

D1 #5230+ L2RKZATEMPK) + (((KI®ED) / LHATEMPR ##23 ) #LXP (~ED/ (R¥TEMPR}) I JHCAROZED

19 Cg o TEPPITEMFKR CLMAKTTK1D) HCAP Q270

23 CPMAX-LZ*(((Kl*T!EL**ZlExP(TKELthMPK))!(TE%PK'i2‘(&AP(T‘ELITtMP&)HCAPO3GQ

wo ) AR2) Y+ (ZRRISTENMBED + (CORIFELS /LR TEMPR2#Z) ) EXF L=ED/ (KHTEMFR) )1 INCAPOILD

£l RETURN HCAPQ320

C*Iﬂ*}ﬁii!#iil*h&l#i«iIiliii#!iﬁlﬁ{#*Giiflililllllli*ilQd&i"ilii#l.n&llﬂcﬂpa330

22 ENG HCAPJ340

—_ 81 —_




e e

# SOURCE STATEMENT =

L RN

o

12
13

La
1%

17
18

24
el
24
<3

25
‘e
27
24
4

31
32
33
34
39
36

ar

# SOURCE STATEMENT (-EAD

F Al

el al

lalaNakal

Fa

)¥

CoM 23C=75 (MT)  FGRTRAN-D =76U229~ VO&=LO7 T6,02,03 PAGE 64
SuBROUTINE MEAD (IF ) HEADOOLO
HEALGO20
HEALOO3C
COMMUN FC0M  OF TITLECZO)-AACT« 30)1BBC6. 512sCF(3y 300+RY(24 20) HEADUOSU
COMMON ¢ INPUT / FRDENSFRSINYDSINLZeFRPUOZFRIS FR4QFRELSLFSDCIy HEADROHO
1 DECOLDVOIRZ VPLENZ (ATHMOS 5+ XX+ ROUF 1 ROUCSEXTPADE v HEADUDBD
2 TINLET+DELT« TMAX  TFRTAoDECyBR s HBC ST GHF s JFLUX, HEALQOOTO
3 NCLAD 1 NCON s NFLEA RUCL 1 HEWK s NEWCL o NEWFL X9 VG [ DZL s NOH s HE ADUUSBO
% FRACHE yFRACAR « FRACH (FHACN +FRACKR v FRACAEvHGACEL,  HEALQDS0
5 OTEMP+ 2CLAD RO\ PEXKAVE\MINT  ICOF o ISTOR « [CKEP W i SwELLHEADOL1OQ
4 NEXP  MEXF (NH]ST HEALU119Q
CUtMON FCLM 024 JFOWLISTEP S ITERVROUNT HEADD1ZO
COMAON fC0M 05/ SURNUP(TDAYS¥YGID  TOTLDY  TOTEUR HEADW130
COMMON FCUM OB/ 11 JCASES TCOOLF 4 AMUTOT HEA&LOL140
COMMEN sRCARATS PAYRGYFUELLFLvPORER{21) A1 (21) +NPOWPTUTLEMAX,  HEADOLSO
1 PRPOWH » [FEAK +DELF 4PMAX HEADOL160
cumMMn /COM9Ls SEC HEADUL 70
DATA [HF4JF /2407 HEADOL180
DATA THEC/Q,0/ HEADUL9D
HEADOZ200
HEADUZ10
IF &1F) « GT o O ONLY TIILE PRINT HEALO229
IF (IFY . LE . O ATSTURICAL DATA pxial PAGE HEADING HEADUZ30
IPe[P+} HEALQZ4&0
TFQIF.GT,0) JP=0 HEADQZ50
JPEUP+L HEALDZ&0
READO2TO
wri [ TE (o 100) JCASETITLEJPeIP HEADUZ2B0
IFEIFLLE. L) RETURN HEADUZ23D
WRITECLVELY) HEA0300
ALaPAyRG/I0GG. 430,48 HEADOILD
aixTINLET#1,8 + 32, HEADQ320
a3xTINLET «2TEME HEALIO330
As=h3el.E8 + 32, HEADU340
anmEXTF#La,22 HEALU3IS0
ApTTCTCEUR/ 1060, & 3,37 ELY HEADO36U
TSECaTSECH5EC HEARQATD
T ReTUTLU #2%, HEA20330
#HITELB1110) ALvRAVRG HEADO3YO
wHITECH421L) TOTRURAG HEALQ40D
#ITECo115) TOTLDY «THUR HEADU410
wRITE(1120) A21TINLET HEADO420
SRITECS130) Abadl HE ADU4 3
wR{TE(BA14C) ASIEXIP HEAUUA4D
v lTECHv150) THECHSEC AEADQ450
Wl TE (L0 L05) HEADO4BD
HETURN REALO4TS
HEADU48O
100 FUsMATCINL £ #%+645TER ([ 3+5R22UR4 10X 5AFAGE +[241H/ 13 4 3 HEADU490
145 FUHRATL 15a49541%a) ) HEADDSQQ
11U FURMATE27X42TRLINEAR HEAT RATINGUAVRAGEY «Fi0.3.10A tawsbT) HEADLS10
1 Fl0.3alCh (wATT/7(M) 3 i HEADDSZ0
110 FURMATVZZA2THEURGUF (21N AVEHAGE? WFLOL3 2 10H (MwUZMTUY o HEADOS30
1 E1S.helan (FISTIUNS/CC H REALLS40
115 FURMATC(ZZACETRTIME In mEACTOR «F10.3,10n {CAYD) . HEADRESC
1 Fif.3elub (FOURS) ) HEAJUSE0
120 FLKMAT (275 2THCOOLANT INLET TEMPERATURE  <FL0.34100 {OEE F) READUS 0
1 Fif.3elak (BEG O) ) HKEADOSSO
13J FORMATVZ2Z222THCUOLANT GUTLET TEMPEHATURE «F10.3410H (REG F) . FEALLLSSL
CoM 23L=T3 (#1)  FUKT2AN-D -T6U229~ vDE~LOT Te.GY.03 FAGE &5
1 FiG,3eiua (UEE O2 ) REALLEOL
14d FURMATLZ2R 2 7THCODLANT FRESSURL WF10. 34100 {FS1D . HEADOBLL
1 FLOL 3+ 10K (KGACM2) READUBZU
150 FORMATC 28X+ 20RCUMULATED Cp TIME WFIlC.annHISECY s 02 HEADUR 3L
1 26HCUMPUTED TIME AT THIS STERWF10.812R(SEC) ] READDB40
. HEALVESY
READURED

Ene
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# SOURCE STATEMEST »

+ SCURCE &STATEMENT

T

[EE WY

0o oy

23

ok
27
28
2%

30
31

ER]
EL
a5
36

Ex
38
29
40
a1

43
&H
45
“h
w7
4R
w3
0
»l
32

FAlGM 230=75 (M7) FORTRAN=D -T76022%= VOb=LOT 76,09.03 PAGE &8
SLUBRCUTINE HISTRIKSWNERTY H]STUOLlU
[4 T—— HISTLO2G
C 1S SLUERCGUTINE IS CALLED FRCM STEPL(RS=17+ 8ND MAIN(KS=2) H|STQO3D
C HISTOC&D
C HISTURSC
COMMON FHIST  F HISTCT50) W IFUL550) HISTUOeD
COMMON /iS4 BASECLO03 +H1SCT 100 WHODECS, 1002 H[{51007C
CUMMON sHISTLS RNHIST MXSTER H1S100R0
COMACN fPUOGRAY Y FAVRGIFURLL«FLyPUNERCZIY AT (Z1) oNPORPTUT LPMAX, HISTODOO
1 FRFOnk « [PEAK G ZELP «PMAL PFIST0LOU
COMMON / ZCM O v TITLECZ0) v AR{TA3U vBetEaD 1) CF (30300 4RV (Za20) HISTOLloL
CUMMON FCOM 03/ BURRLP  TDAYS (wvOIL TOTLDY . TOTHUR HISTULLLO
COMMON FL0M Dby 14 JCASEsTCOULF AMDTUT HISTLLZO
CLMUN ¢ COM 10/ VOIUE W FRLGZWTELENA SKFUR] HISTUL30
CORMON PMPUT # FARUERFRSIN DS NG v FRPULEWFRIS S FRGLAFEQLADFSaD0T . HISTOLl4AU
1 DCOLYVIIGL A VPLENZ v ATHOS « 5o XX o WOUF s ROUCAEXTP «Lk o vy HIGTULBU
2 TINLETADEL I s TMAR e TFR e THeDBOWBEvABCSIGHF « TFLLIA, HISTOlkD
3 SCLAD  CUN o NFLE KL e NEWR s NEol o NEMFLE WO TDZL s NSHAHISTULTO
4 FHACHE «FRACARAFRACKH FRACN +FRACKR W F HAUME «HUACEL & HISTOl8U
5 DTENP1TOT ~rGePERAVEMIN] « ICUF o« [STOR I CREZ 0 [2up LLHISTOL90
& CNLXPyMEXP G NHIST HIETUZ0U0
CLEMOM ¢ 1RIR 7 Ixallhe JIHAMARTER HISTUZ210
CU-MON FSLETEMS LCOUNT HI570220
CUMMON SHILTMAS AFOQWER RISTL230
COMMON #SPEREY [SPAVNAMSP L) HISTU250
DitENS 1ON DEL(TS F1810250
D AENSTON §5C100) HISTUZeQ
ENSTON 1P0W (1002 HISTLETO
ENTGN ST A1 (10 P AR URMETIh 52 FUkMt5) HISTUZA0
C HISF0290
DATA SINCIRING /190, » 1204 7 BISTUION
DATA BINC #1500./ HISTO310
DATA LPLywP2 LP3DB1eDE24083 F0L502.005,0050, 0260, 65000,/ HISTO32C
DETA PLERY 5. 5305555, HI5TLIZ0
¢ H15T0340
DETA NSYHLIDS HISTU3SD
SATA {CATIT I d2 s J=laTiaI=1e10T 4 RiSTO360
I GHELEN &#UM =yar COGEHLANT s 6HITUR gD TE eaHME, HIGTU3TU
2 aHCUGL A &HART s utilOUT vak=[NFsdH FEMayhP, (L yun) ' FLTLAAG
3 wAR T ebHbREDaH DERNGAHE [ TY v (FR24HACT Ta4b0RY rIslu3ne
@ 4HEELLs4HET SaobUkFAGHLE PyaHIUOR - dHNESS a4 ()« H1STus0Y
B arCLADyarDINGasr T2 v 4HHOUTy 4 HHNESearS (CaaRM) . HI&TuLil
B irHMEAT g TRAVGHNSFL y4k COCHHEFF CoaBW (M GHZ ()1 H15T0620
T Bl m]&TU430
C LAFADETY]
TATA CEXFORMOT o J) adel s 92 lalalud o/ n{ST0450
1 abitlAveanTaaeatm2Xs o4mLUFlvabdaz)s HISTO4GU
2 AE(IAvaATAG  AHZX e G4HIGFLagHU. 2] HISTGS 1D
3 ah(lAsaaHTAG s HEX e SHLUFLaGHD ) nl&T0480
3 4HCLAC v 4HTAG v 4H2ZX 0 HHI0EL s4HU 20 MEsTQa90
D 4TIl ACSHTAG y 42X (aHLIDEDL 4HD 2y HESTUS0U
4 gHllLAwaHTAG v v sM2X 0 (BHLIQEL v GHI 32 HISTW51G
T zuxD.T g HISTUS23
C HISTOS3Y
< HibTuluy
[AEEN RS IR SRS B 1D Y §-1 HISTU55U
o0 cunT I ndE HI&TuSa0
M1 J=la100 HISTO5TY
L0 2 =141 HISTUSHAD

FACCM F3c-i5 (73 FORTRAN-D =T60229= vua=L0O7 TE.07.03 PAGE AT

IS

2 mIs{IvJdY = 6,0 HiSTLRSU
nid 3 =13 H1570600
3 MIDECT Y = D PlSTORLD
Tof{Jy = 4w Hi510620
L oASELJr = 0,0 HISTOR 3D
LinL= JUASE = U HISTUBSY
[IanennH ST HISTURNG
C =15TURED
(rwn==e=eee HISTURY STEP GEMNERATIOM BY LnING INFUTED HISTCRY DATAS=cmweer!5T00T0
C HI5TREHYD
TFENALETEWWOY GO TO YO HISTU&IO0
Cinvan  BJIINIP OEPEND HBTURY STEP H1ISTOTOO
MAAGEMASTER = [MAX HISTLTLO
G $1 ([ElldtAX HISTOTIY
JFeIT,aTa1 GU T2 92 HESTeT e
Mi%1lel)=G.0 HISTRT4Q
COOT0 93 HISTO750
S riS501elI)=HIST(IVI)  HISTClelimls H]STOTHY
33 CUNTINJE HISTOTTO
RASEC]iI=n]STela] i) 1570780
G 94 RE2aT HISTOTSO
wh HISUE I 1J=HISTIRED) HISTOB0O
0 95 Rwlyy NISM08LD
43 MOCECR I m]POCF o 1] misToa20
1511 a2k*s n]5T0830
vl CORTINUE HISTUESQ
Gy 1o 99 HiSTOESD
C nisToam0
Cuungss TIME DEPEND RIJSTURY STEPR nl&TusTY
9 CONTINUE HiSTOBAD
Crawan [NITIALTLAT N . Hi&TOEFQ
RASE(LImHIST (L1} f1&TO%00
HI5{11)=0,0 HISTO9I0
RPUWLL)wH] ST (2el) HISTU® 20
DG &3 k=2.7 HI&TO093Q
w1l BIS(KVI)eH]ST(R 12 HISTOR40
D 63 K=iy HiSTOI50
w3 MODE(Ks1I=]FDCK 1} HISTUS6EC
TS(1)n2H*s RLSTO2TO
< H15TG980
Ti=HISTC1a1) | HILTRY9D
PleuHISTL243) H18T1600
Juxl HIGT1p10
< H15T1020
< HGEHERATE TIME CEPEND HISTORY STEP HI5T1030
< HIST1040
DU 80 1 [=gqIMAN HI5T1059
Te=HISTC(La1 1) H1§T106L
PEmHIST(2x 1) H15T1070Q
DELTmT2=T1 HISTI080
RELPepi=F] HISTLO90
JHU= INCmMrCa | H1571100
[F(ABSADELPY,LE.PINC) GO TQ b5 HISTL110
INCwABSCUELPY /FINC*L HIST1120Q
MNCR [N HISTl130
&5 CONTINUE HIST1140
IF(DELT LE.DINCY GO TO ®8 HMISTL1%0
JNCm{DELTZDINGY # L HIST1160
ITFCINCHGE Y [NC) MNC=JUNC HIST1170
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« SOURCE STATEMERT (H4]5ThH
id

12
50
5
E2
53
S

85

&k
&7

&h
89
3D

1¢L
Llue
Loz
1ud
iub

icf

110
lil
112
Li3
1ls
112
lis
117
il§

114
120
lel
1z?

% SOURCE STATENMENT (HiSTR

P ]
les
1é3
lén
LET
les
127
136
33

13z

133
13a
135

lie
137
138
139
1a0
isl

l4g
143
las
145
Jue
1e?T
lug
- 149
150
131
1%

133
154
155
156
15T
158
159
1leQ

lel

163

1le4
165
168
17
168

le?
110

FACUM 230=75 (M7) FOMTHAN=D ~Th0229= VUG=LUT TE. 09,03 PAGE 68
b
v6 CONTINJE HISTLIBO
€.y.ns LINEAK INTEFRPOLATE EACH OPERATION PARAMETER Hi5TL150Q
00 71 Melomng HI5T1200
Jdadi+l HIRTL210
HIG(1eJIImBELTAFLOAT(MNC) H1sTlz220
DU T3 K= T HIST1230
GIECRAJIF=HIBTER 1 i=104 HISTCRWII)=r1ST(KIT=1) /ML # FLOAT (M) HISTL240
73 CUNTIHUE HISTIZ2E50
Crvrer BEDWE ) % THE AVERAGE L iNEAR FUWER FOR BURNUP CALCULATION HiSTL260
REUW(III={HB L2 dII+RIS 20 JJ=1D) 7 24 HISTL2T0
Cowvwa DASEC ) 15 THE TOTAL IRRARIATION TIME IN DAYS H15T128Q
BASE{JI) =dASE (LML +hTIS (1,02 H15T1290
Ti CUNTINUE HIST1300
4 HISTLILO
o Ty S=lab HILT1320
15 ALDE (R e oI IRPDCRAILY HIST1330
[S(Js)ym2rins HI5TE340
Cuuvee CURMELT INTERPOLATING ERROW FUR LACH vaLUE AT DAL FOINT H1S7134%0
tF(Bask(JJ) . GE.T2) BABE(JJN)=T2 HISTLAK0
B0 T KR=ial HISTL37C
RIS o NELHISTOR 1) MISIR Ju) =R ST{K] 1> HISTL380
59 ¢UNTINUE Hi5T1390
Ti=T2 Hi15T1s00
ESE AlsTlaly
C HISTLI620
»i CUNTINUF HIST143C
C HISTla40
MABTEF=J] H14T1l450Q
MAASEMASTE R HIST1a60
wy COnTiNUE HIST1la 0
Comammmmmmu HLTORY STEP GENERAT|ON END —=rm==—w—-= nIST1480
4 HISTL1490
TFLIsPALLELTY 60 TU 101 HIST15%00
DG LUz el I5PA HISTL510
TF (HAMSEC ) LE.D U NaMSR L] 2L GTLNSYE) #RITE (6 105) NAMSRLL) HISTL520
TECRAMF (L) LF 0 UK. NAMBFLL).GT NEYS) NAMSP (LY = 0 HIST15%31
1i2 QUi TLE HIETLO40
1iih FOUMAT(SX«5{1h#3 284 SPARE OPTiOM ERKUR NG §2) RI3T1%50
15l CONTINUE HISTL580
C HISTLRYQ
WHITE [P aRLL0Y, H1STLS71
wHTECoa9LL0> TITLE H[5T1572
< HISTLS8D
c RIsTORY STES FRINT QU3 Hi%T1590
[N H1STLe0U
[FENHTIST  Ew.1) GO TO 51 HiG71R10
wet ] TE LD 16000 HIST1620
FUOBOD J=LaMARS HIST1630
GUMS=SASE () e 4. HIST10640
Dumb=~I5(LsJ)#2%, HIST163D
DUEZ = =I5020d) % 30,43 /1000, HiST1lhoU
UMy 3 HISE30J) ¥ LoB + 32,0 AISTieTD
Lot » HiS(4eJ) % laazy H15T1680
WRITECH ALOGY Ja[80) vBASE (L) sDUMI TS LT U) aDUME TSI 1 OUMZ, HISTLlé90
1 FIG(3sd2 DUMACHTS oy 2D v GUMS  (MODE (I Me J2 s IM=145) HISTL1Ton
TFEMuGJesDd oNE 02 G0 TG 00 HISTLTOL
wHITE (010010 HISTLTOZ
WRITE (B 1oU0dd HI57T1703
690 CORTINGE HISTL710
FACLM 239=T5 (M7)  FOHRTHAN=D 161229 vip=L0T Te.LH. 113 PAGE &9
b
GO TO 22 HISTLT720
1 CURT [NUE AIST1¥30
FRITE (B TUC0? HIST1740
a0 TNY g=laMAXS HIST1750
nUM=ARSEL /100G, * 3,37E19 HIST1760
HLmbwb S0 J) L1000, #3,3TELS HI&T1770
DUnze Ceadd # 30.48 7 1000, HISTLTED
GUmda=iS(asl) * 1.8 ¢ 52, HISTLTSL
pUSGw]SCuad) * 14.22 HI$TLI800
AR ITECHTL00Y Je15L0) vBABE (J3 +DUMB Rl B 0L d) DUMETHIS (26 2D s UM, HIETihY
1 H15{3|J).DuM};Mls(q-J)-;uﬂh\(HGDt(IPvJ)-iH-l-)) RISTiEZ0
700 CONT Dot HIST1630
< F15T1640
e CLNTINDE HisZT1850
C M1STiIG6U
wWhITF (eabup2? H1571470
< HISTle50
TFOLPEAK] 314031432 HISTIBYU
2L rRITELmBOGEY A1ET1900
50 10 33 HISTL%10
26 ARITF(R16004) HISTi920
23 i TIWUE H1&T1l%30
ARITE (A 00057 HIST1940
C HI5TLI50
iFrlspa,L#,0) 60 TU 109 HISTi96L
whITE (21 BL0O0S HI511910
113 K=l MARSLU HIST1960
»lmked H18T19%0
TF (XL GE . HAKS) K1aMAXS HISTZ20U0
SHITECL1800L) (KK EK=K (K1) HIST#OLO
TFNHIST.LE, ) 1140115 : HISTZ02¢
L1i% wHITEL6-5002) (BASEIKRY +RK=mK4K1Y HiSTe3l
nu To 116 H]15T20a0
115 ¥H{TECo (BGRI) (HABE(KRY KRmK, K1) HI$T2050
116 CUNTINUE HI&TE06U
C HIST2LT0
DU 11T I=Ls[SPA HISTZUBY
TlaMaMsP (]} HIST2090
TE¢II.LE.O) GG TO 117 H]sT2100
(5 11B. J=l% HI1§T2110
118 FOMMCI=RFORMOT [40) H1ST2120
PHINT FORMy (ITJTEI1ed) v dmlaTd s (HIS(T+4 KK} 2 KK2K k1D RISTZ130
117 cUNTINUE HIST2140
113 (UNTINUE Hi5TZ150
C HIST2140
1G9 CONTINGE HISTRLiTQ
C HIsTZ2189)
RETURN H18T21%0
C H1&T2200
10090 CONTINUE H15T2210Q
< HIST2220
[l = JCASE = JCASE + | H15T2230
LCCUNT = HI5T2240
NEXT w an HI5T2250
[FCLIHGT MXSTEPY NEXT = &HNEXT H15T2260
IFCTIH.GT  ,MXSTER) RETURN HisT2270
C H{STZ228¢
TF(NHISTEQ.L) GO TO 53 HI8T2290
HISTZ300

TDAYS = HIS(1411H)
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FACUM 230=73 (MT)  FURTRAN=D =76022%= vDE=LOT T6.09.03 PAGE TO
» SOUECE STATEMERT (r[STR FE

C P HI1S9T2310

it TUTLDY=BASE (] ]H]) H15T2320

172 APOWEA®BF Uw (1 1H) 1572330

173 GU YO &77 AISTE340

174 53 €O INUE HIST2350

Lis ALURNUPEHTS (Lol 1) H[5Te360

176 TCTOUR=BASE(] 1R} H{872370

. 177 477 CONTINJE HIST238U
17 IFCIPEMK,LELD) GO TO 472 HISTZ390

1i3 PAyKG = HMIS(24] 1) H15T2400

Lyl Gl YO 474 HIS12410

1L 72 PRPONE = HISL24 11N . HIST2&20

in2 a7 CONTNUE HISTZ2430

1383 [FEAISL3 1T LE.Ce) G0 TL 475 nLSTE440

H-T TiwLET = R [5{3+)1H) HISTZ2450
165 apb JFEHISCas [ TR),LE v ua) G TC 476 HIETZ460

146 EXTR = FiSCadlIm2 . HIST24TO

187 LLGUAT = | HIST2480

14 476 CUNTINGE H15TZ4%0

C HIST2500

Conasd DATA SET &Y UsING SPARE OPTIUN nl&TZ513

g 189 TFCIGPALLE.GY GO TU 490 nIsTe520
140 DLO%FL [=L.]5FA ni%T2530

1491 TLI=AAMBR ) AISTZ540

192 AL LEau) G0 Ty 431 HI5TZ553

153 LL=asi AlsTe560

LS4 TRl a6, 2) GO Tu 19 HISTZ5T0

- C BLENYM TRMPERATLRE FOREL 1F FLENTE=1 JGAS CONDUCTICH HIST2580
[T FERATURE MOOEL 1F FLENT®=2 1GA3 NATURAL CUNYECTION HlsT£590

i%n 1#¢ Eia) GO Tu 19 HISTZ800

Coes [11.Eve? CUGLANT OUTLET=INLET TEMPERATURE (DTEWZay.) I3 PRObABLEY HISTZ610

[T TF{™i=illa 1A LE G 0y GO TG A9 H15T2620

197 2P Cume T IWUE HI&TEBIU

C HI5TZ264)

198 20 T {20e¢le229230208022126402 70280290 v 111 A1572650

199 20 PLENT=HIS(LL.I1R) nlST2660

29l Gl T w9l 1512670

é01 21 pTeMP==l5CLL«TIH) HlslZ6BU

v Gl 1Y 831 H181£690

3 8 FREINa=1SCL LR HI3T2700

L Go T 491 F15T2710

205 5 ROUF=HISCLILA [ [M) HIzT2T20

Zus GU PO a9l HIST2730L

2a7 e UDLCEI Sl [ IR w|5T274C

PRL cr Ty w9l HISTZT50

204 % CONTINGE hisTeT60

i FEIN TF el i [ M) W LELU.DD GO U 4yl HIBTL2TTIY
: 211 S1GHF = H[ACLLaT1m) HI5TZ780
zid au T w3l AISTZ7T30

13 o CUNIINLE nl&5T£E00

L% 27 CURT THdE HI5T2810

ils Ziu CNTInen HI5T2820

Zib % CenT 3 H1&T283u

i1 Saw) CONTIhcE H|STZB40

2.4 431 Cidind JNUE RI5TEESC

L HIS1ER60

219 (FEPLeNT LE Oy CALL TEMPPL{TPLENACHLENT TIHY HISTZATY

220 PFGFLERT LD, D) ETURN H]STEBRU

C HISTEB9D

FAC s 230=7% (M1 FORTRAN=( ~Teugzy= vOn-LCT T6.u9, 02 PAGE  T1
* SOUFCE STATEMENT (181K RS

: 221 THLENA=TIMLETGTENP4PLENT+2 T3, ~1512902
: ed TELIFERR, LY LU GO TG 20l ni572910
223 PR LREPURR, L E G 02 TRLESART INLET4LTEMPS2T 3.0 m]5T2920

gen GO T 502 ~]87T2930

LS Boi [P CPAVFGLL, 0 G) TPLENASTINLET+DTEMP+2T .0 H15T2940

2o sGe CONT wbE HI1ST2950¢

< H{512980

it RETLHN HISTESTS

C * 1 # 3 - 3 * “ - 9 - © * T HisTE%80

FoL HLLL FURNMATL //y HI1STZ25%0

. IouaAXZHLlr ) A0S Ra35Hs 15 T O KX 0o oA T A 4 HI573000
E 43x39(1re) 4/ nIST2CIC

3 taaaumTiMe IKIKLIATION TIME TIME INTERVALS L TNEAR HISTAN20

4 HAHHLATY kATE COOL AT INLET COOLANT PRESSUREL HIS13030

A 2UH UrERATION MOUE / HIST3040

5 garsRGIEF BINALIHTEMPEAATURE 29X +20M  TNPUT CONTRUL 516N FHIST3USY

€ Eau35 MO CLAYEY (huyRS) L AYS) (HOURS) LafCv) H1GT3060

- T uBr WRw/FT) (DEG L) (DEG F) LKGACMZ) [T 0] HIGT3070
B oeakeglH (L) (2) () (42 (5> ¢ HMISTI08G

B oBAsGLiM=) v 3RN5(L041H=) v aR) +2U(LH=) [ ) 157090

229 610Uy FORAATCERN[8e ik AV 2(FH, 3 F8 0 dX) 0 2(2F 8. 204101 2F nadvbnad]a) HIST3L00

23 60Ue FURMATL/BR31h.  AUTE,, (##3 15 INFUT DATA } HIST3110

231 60UD FUKMAT A 1b+155%12HCFEAR PUWEK) ) HI3T3120

232 GhUs FURMAT (LH 45344190 (AVERAGL PGAER? D HIST3L13Q

233 BOL? FURHMATE/ bay1aHUPRRATIGN MADE ¢ 3As14Cike) ¢ R15T3144

1 Sxqleer{ls TEMPERATURKE PROFILE PRINT=QUT OPTIUN *0  HNUT PRINTED hI513153

Zel DETHIL PROFILE PRINT = 2 PLUT PRUFILE BY L IAE PRINTER H15T3161

3F5%~126402) FUEL TRERMal CONDUCTIVITY CONTHOLLER =0 NGT CHANGE  HI5T31TQ

gt N=TH DATA READ=IN ==ty USE PRLFAKATED ERUATION ni573180

5/5x+124H(3) CLADDING PROPERTY CONTRULLER =0  NOT CHARGE H18T3190

gmly N=lk DATA HE&D-IN maly  USE PREPARATED TARLECIMY2.IRYL (5T)HISTI200

TroN12unCh, WARLAL FLUX DEPRESSION COWTROLLER =0 NOT CHANGE HiIST321U

B N=TA DETA FRAD={i o=} USE SuBROUTINE DLPRES AI5T13220

9758+ 120H(Y; AXTAL POWER PROFILE CUNTRAOLLER =0 ~NUT CHALGE FIST3230

Awl NEw PUWER DISTRIBUTION DATA REAp=In > HIST324u

L) TOUG FuRMATOLHL £/, HI5T3230

1 43X,39(1re)/ubXx 3540 I 8 ¥ O K Y 0 A T A f HIST326%

2 43x39CLhe)  #/ HISTA2TY

3 Era5aHT (ML BUkkUP BURNUF  [NCREMENT LIKEAR HIST3zZa0

4 LUHHEAT RATE CO0LANT COOLANT PRESSURE HIST3290

A W Z0UH CPERATION mODE £ OSAeaRSTER 3K IAH{MwY (FIS5IONS  (HiSTA300

SMRDS CF155]0NS 23X« I LHTEMPERATURE 312 18HINAUT CONTROL SIGW  / HIST3310

& EXs5F3RNO. mTUY FCC) MTY) L0y (wiCMI HIST3320

T a&n {KW/FT) (2EG ¢y (DEG F) (KG/TMZ) (Fsly HIST3339

- Boa4X.20H (1) (23 (3 (42 ) HIS§T3340

B bXedilH=2 X208 CLH=) 0 2R] ¢ ICLBEIM=) (AL 20 CH=Y /2 HI5T3350

235 7100 FOMMATCBXe18v1AeAR 2 (FTalrELLa3vZX) 12 (2FBL30AXY42F8021 4Xa314) HIST3360

C HIST3370

236 8OO FORMAT(/f5%«4QHSPECTIAL HISTORICAL DATA  (YSER.5 OFTIOM) 5] HI5T3380

237 8001 FORMAT(/ 1Xs+20hHISTORY STER NO. 1ORV10(5Ks 1 30£K) ) H15T2390

FEL] BNGZ FGRMAT(  1A+30HIRRADIATION TIME (DAYS)H W l0F10.2 ? HI1ST3400

y 439 8003 FORMATL  1X+3QHRURNUP  (MaD/MT) WlOFLO.L 7)) Hi$T3a13d
C H15T3420

) 240 5010 FORMAT(1HL) H15T3430
241 300G FORMAT A7/ 2042 100{1H#) 1/ 20X 1H®e9BXeLH# / 20X 1H¥19X120A449X, IHFH]S5TI4IL

1/ 20As1lhme98XIH® / 20X+100C1H®) /) HI5T13632

242 Eni HIST3840
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FACUM 23U=T5 (M7} FORTRAN=D =Tp0229= V0ou=L0T T6,29,03 PAGE 72

# SUURCE STATEMENT #

1 SUBROUTINE HTCLMIHF 4 TCOOLF DB V) HTCMOCL0
C HTCMO020

[ TAIS SUBROUTINE 1S CALLED FROM STEP 3 HTCMOG30

< REFER BHWL=L1778+GAPCON THERMAL=1y APPEND[X(A=1) HTLMOO40

4 CLADDING=1U=COQLANT HEAT TRANSFER COEFFICIENT OF S0ODIUM nTCMO050

C HTCMOD&0

C HF = HEAT TRANSFER COEFFICIENT [N w/CM2/C HTCMOOTO

& HFF= hEAT TRANSFER CORFFICIENT T BTL/FT2/HR/F HTCMOO80

C TCUOLC = COOLANT TEMPERATURE ™ C HTCMUO90

C pE = EWUIVALENT HYDRAURIC DIAMETER IN ™ HTCMO100

C ¥ = COOLANT VELOCITY IN CMrsEC HTCMO110

] DEF = Des30.48 HTCMEL20
3 TCRAL = TCUOLF HTCMO130
4 ' = Y {30,456 %3606G.0 HTCMO140
3 CNEPS4 300~ 6 TAE=2#TCOUL+2, U160~ #TCOOL ##2 HTCMO150
& KADNA=3T, 586=T,5904E=35TCO0L = 2BT2E-6#TCOOL##2 +, 06N35E~FHTCOOL ##3HTCHULEE
T CPNAS, 365T4=, 73226 =44 TCOUL+, 300B6E=74TCN0L##2 HTCMOLT0
8 HFF = UNASDEF#{T, +.029% (GEF%VF#RAIONASCPNAZCNAT #4 (.87 ) HTCMOLEO
9 HF = HFF # 5,87bE=4 HTCMO190
149 ReTURN HTCMOZ00
CRREERRE R RPN R R FRURL AR RN A RERA R GRS A * * +* et dHTIMUZ 10

11 ers HTCMOZZ0
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* SOURCE STATEMENT *

a

#+ SUURCE STATEMENT (~TCW

36
37
35
39
40
41
42

44

61

FACOM 230~15 {MT:

[aNalataNaNakal

[AXaNal

IaRa N ataNataRaralal

FORTREN~D

=760229= VOe=LOT

SUBROUTINE HTCHCKS s TaFLUAsY+DeHeTw EXTP+TEATY

THIS SUBROUTINE 1S CALLED FROM STEP 3
CLADDING=TO=COOLANT HEAT TRANSFER COEFFICTIENT OF WATER

kSml,,.DITTUS BCELTER (D=929)+
®Sa3,,. SUSCOOL==D1TTUS BOELTER

CUMMON #5TTEMS
DIMENSION TTTBC
pImMeNslON OF T1

LCOUNT
2237
TeCiady 1%

76,09,02

PAGE

KSm2...JENS LOTTES (D=5326)
v BOILING==JENS LOTTES

(SECREG , B)# (CMa*0. 2% (WATT) /|

M

DATA LITTYIB{1 ) a]=142) =1 e37)
104428y 20410,6715 30.40.5330
s00T200 BUL- 0. TE0
U BB 130,40, 920:
1,004y 180.41,016
1.C8% 0 230.4140524
0105k 280.0.1.047y
1,021y 330.41,026

# (U373, L0
* L00aCe631. 80
*#1GU..C. 830, 1lo
#150..0.9T24 150
#2GUa+1.038. 210
*#290.11.05%04 260
#3304 0040324 310
#35G.+141004 360

a0aBTay 70
w100 BB4, 123,
1G.989, 170,
valeDb4, 2234
+21.05%4. 270,
erl.0248, 320,
+vl 253

DATA wLewZahIomd o2 ws WT v ad a3

1 4 Ll4eT.404 4.1

332 +=0, 059187+ 5,2595E=41=1, 5756 "be=1,24042E=8

#xCA)F (a2
£

? 1. 27¢28=1Us~a,C8L3E=1310,3416E=186 /

YATE LCOUNT #0/

T = COULANT TEMEERATURE. C

FLUX = ™MEAT FLU

Ay WSCHMZ

¥ o= COULANT VELUSITY MrSEC
o= ERUEVALENT HYDRAUR|C DlAWETER (M
A4 = LAT TRANSFER CGEFFICIENT

Ta = TEMFENATUR

E Al CLADDING 02,

TSAT & SATURATIUN TEMPERATURE

TF (LCOUNT L LE. L)
PEix P

G0 TO 111

wilH2/C

#(UEGC)

40,400,582,
F0L U TYT
140, G, 950,
190, 41,0258,
24i.+1.055,
290.41,040,
340, +1.0%b

OF COQ mNT FPRESSURE (EXTH)

Crvwas TSAT 1& #ATER SUTURAT[ON TE-PeRATURE [N vEG C

[ e e e B e

E

3

Cmmm - -—

C
C
C

<

111
3333

fiil

[

AL M
a

3

2éred

4454

5555
9999

-
&00

610

TSaTxwl ePa(W24F #(nI+P# (WE+PR (RSP H(WE+PR (W T+P#(natP¥e313332) )

CONT INJE
o TL (11314227
CUNT vk

/

2+3333.0444445555 1 WK%

TFCT.GET3AT) GO 10 2222

ConT INUE

Tik¥ = ©

THy = T
Cmyen, 50w, D
CUNT INGE

N w2

Iz = 37

i o= TERP(TFLATTTH.

Vm g # L
Te = T + FLUXAH
TF = (ITw + T) «
UlFF = ABSLTF =
H O D LT
irT+y = |TRy + 1

TFe TTHY=30) 3

233-73 (N3 FONTRAN=D

2.
TF1d
1s1-2

Jra

Trl o= (TF+T1FL)s2,

G TO e
ARITE(C 1 800)
CUNT TNUE

[FETw® LE.T) Tw=T

Al TR #99%
COnT INUE

AUYRAL 15 REAT FLuX (wATT/ZCM2)

HFLX = FLux +# BBJI0,
P = 1L 22#(HFLX##C, T5)#Exr (EXTF/63,3)

H = ~AF/86UC,
TF{H.LEZC. O Tw

= 1

TE(HLLE .0, 0) RETURN
Ta o= TSAT » FLux / H
TF<TaslEeT) TwaT

GO TG 4893
CUNT | NUE

TOMa s CURRELATION
FLUR ¢a/CM2) CONVEXT

PRESSUKE (KG/CM2) TG (PS5

FLX FLUR%317C
P

HF%2.6TTE

[

= EATPw»la,22
HF = (Ll./0.0T2)#EXP (P /1260 ) %FLX*ed. 3
= -

TFeH.LELD.Q) Tw=T

@) TO 9393
CONT INUE
CONT I NUE
1TeEMP = 0
IFCTw, 6,500,
TF(TW.GT, 120043
TFCITEAP. ST 02
IFCITEMP
RETURN

1 » 2

TTEMNP = 50O
1TEMP = 1200

WRITEC6 510D
Fg-1200) ST0P

-

)

~780229= vie=-LOV

4

2a37, Il IMZ2eIN3L99)

Th.Uy.03

PAGE

73

HTCWOO10
HTCw2020
HTCWO030
HTCw0040
HTCWOO50
HTCWO06Q
RTCw0070
HTCWOO®0
HTCWO030
HTCWO110
HTCH0110
MTCW0O120
HTCnU130

HTCW0140

RTCwCLSG
HTCWU160
HTCwWQL70
ATCWO180
ATCWO190
HTCWUZO0
HTCNOZ210
HTCw0220
HTCwU2 30
MICwWo240
HTCwO250
HTCwO260
HTLwWE270
HTCWO2ZB0
HTCwo230
HTCwu300
HTCw@210
HTC#D320
HTC#(330
HTCw( 340
ATCWO330
AT{wU360
HTCwU3TG
ATCwu3a0
HICWU3SC

rmmmiTCHD400

T4

NO& CHANGE T RFLUX (KCAL/MZ=HR)

TO (BTL#AR=FT2) 2173,

l4.22

TTEMP +Twe Tav FLUX D H

+

4 LY

- L] -

FURMATL10K  TNO CONVERGENCEs [TERATION TIME 15 30TIMLS OVER

1 FROM ~TCW!
FURMATC /77X
50Hwax CALTION
33K DEG=C OVER

HHWFCM2 o

~ O W

IOHCOULANT TEMPERATURE
LoHOCITY (VIRAELZ.5+26HMISEC,

LR CLADDING SURFACE TEMPERATURE &1 [3»
SURFACE TEMP.=y  E12.:54

(TCOULI=4E12.5¢20HDEG=C

-

&M DEG=Ca7dixe

HEAT FLUXCUOVRACI#WELZ. D0

IOHEQUIVALENT HYDRAULIC DIA, (DEJ=+EL12:5420HCMy
LUHUEFF ¢ (HF I maEL1Z 454 30HW/CMZ=C

/1
HEAT TRANSFER Ca
v o0 o SUBROUTINE HTCW

CCGOLANT VEL+

X

2 23

A AR
END

—_ 87 —

RN R

HTCwWR4a10
HTCWO&20
HTCWU4 30
H1CwW0a40
HTCwO450
HTCwU460
ATCwl470
HTCWOa 80
HICwl490
HTCHUS00
~TCWl510
ATCWOS 20
HTCw(530
HICNUS40
HTCWUS50
A1CWU5e0
HTCW0570
HYCwWO58D
HTCwU390

HTLAUE00
HTCAUE10
ATCWUE20
HTCwWOB 33
HTCHUEQD
HICwOESY
HTCWUESU
ATCwUET0
HICWOelo
HICWUESD
H1CWRT00
HTCWULTLIY
HTCWOT20
ATCWOT33
HTEWRT4Q
HTCWDT50
HTCHLTHU
HTCWLT?TU
HTC#U780
HTCWU 790
HTCwD80O
HTC#GR1Q
HTCWQE 2D
HTC w0830
RTCW0a40
HTCWOES0
HTCWCGE&D
HTCWORTE
HICwUB80
HTCWUESY
HTCWO900
HTCWO910
HTCWO3Z0
HTCWU930
HTC w940
HTCWO9S0
HTCWQFED
HTCWO3TO
HTCW0980
HTCWG990
HTCWIO00
HTCW1010
HTCW1020
HT w100
HTCW1040
HTCWIOS50
HTCW1GQ6Q
HTCW1QTO
HTCW1080Q




+ SUGHCE

STATEMELT

A

1z

14
12
18

FACLM 230G-=T7% IM¥)  FURTRAN=D ~TbO229= Viae=LOT Te. 09,02 PAGL

c

<

<
10
i
39
L)
29

ey

MO B O® T & W

SUEHOUTINE HYDSH |
COMMON FHTUKES KL1KZK31Kark ks

whitEQoalG,
sHETELR 202
WRITE (o 3u;
wl [ TE w2l
WHITE (9488 KLav240A34k4
wH]TE(vbU]

FURMAT (1HL/)
FURMATCuUA55( el )
FOLMAT (4 A  1H#D3X e He / 40X LHre 33X 10

LRSS LI F K E G 3

LIVLEE-FLE]

WXy 5HHe

B SOHS TIME CEPENS PELLET=CLADDING wAR CONDUCTANCE
CBENE->-1.0 AtAL v Ty COMPUTEP FROGRAM

4 ke HiHE

BLLSEHE

R E-F Ll

LR ESR R0 JAER]

UKy BaHE DIVISION OF REACTCR SAFETY
GuKyIIHE FueL RELIABILITY LABORATURY-1
40Ky 5OHe

LUK hhHE

TUAABUXIORUN DATE, v 2K12A%0 [ 5038 HALI3¢TH MINUTE
AT WCXALUHTITLE .00 2X0204A4)

FUHMATAY (X sjyrzsaNQTEmes )

PETURN

Enl:
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ok F RN R Ak ko kW

B e L N N N A N

T3

HYOS6GO10
HYCSC0Z0
HYC30030
HYJ50040
HYQSO05C
HYGS000U
HYUSULOTC
HyQsU08G
HYDJ50090
HYUSOLGG
HYCS0110
HYUSU12¢
HYUSOL20
RYCS0140
HYQSL150
HYOSULED
HYQSUL70
HYUS0180
HYOSCLYC
HYUS02U0
HYOS0210
HYOS0220
HY0S02230
HYQ50240
HYGSQ250
HYUS0260
HYOLC270
HYOUS0280
HYO50290
HYQSL300
HYOS50310
HYQ50320
RYQS0330



FACGM 230=75 {M7) FORTRAN=D =TEp229= YO&~LOT 74,09,03 FAGE Te

# SOURCE STATEMENT +

1 . SUBRDUTINE MOLMOLCRS) MOLMUQ1d
C MOLMCO20
< Th]S SUBFQUTINE 15 CALLEG FROM MAIN {KSm1l.2437 MOLMQD30
C AKD ST3TOH (K5e3a4) MOLMOOa0
{ MOLMODS0
C MOLMGO60
[« MOLMUOTO
2 REAL  MUF ' MOL MOLEFRMGLFR MOLMOGBG
3 CUMMON fFFMOL / FFLevZ32 nlKR{H6423) RXE(B423) «AKX(L1T20.2) MOLMOOSC
4 COMMON F1XK1E 7 IheIRv]IHsMAXTEP MOLMQL0Q
5 COMMON /MGLPRTZ GMUL! (6 vuMODLR (63 vFRACTN(6) «MOL(6) 1 XMOLSL21) MOLMD110
& COMMON FMATMOLY TAVGXSVOLTXS MOLMU120
7 CUMMON FPOWRAYS PAVRAZFUELL«FL+PONERL21) +A1 (210 +NPUNSPTUTWLPMAX, MOLMU13Q
1 FKPOWR « IPEAKWLELP s PMAX MOLMO1 &40
4 COMMON - fBENGASS AKRCZ0IvAXECZOYoPh ] (20) +ENAE(20) +ENKRCZDY MOLMU150
9 CORMON FMULEThY MULEFR(A) MULMOLED
R 1 COMMON /ML5336s TEARCZ20) . MOLMOLTQ
1l COMMORN JMULT  # FXMOLCEs 213 +RUQT(Z0) MOLMO180
12 COMMON /MULSTS/ FRESTU(20) MOLMOLSO
13 COMMIN FMOLME 7 TAVGXX {20} MOLMUZ00
& COMMON FML338 7 VOLTRCZUOZ MOLMOZ10
- 15 CUMMON FDATA 37 VOLAT(Z9) +FISGR(2%) MOLMO22C
14 N FDATA 47 PLeCCPINI«SECLAY VAYUGAD+RR«CONEY MCLMUZ3u
X 17 FCUs CE4 IPInISTER . [TER KUUNT MOLMO240
' 18 FCCm 03F TOP W DELRUG DELRCIDELRYTCOUL 1 STF MOLMRZ50
13 COMMON FLLM G5/ BUANUPWTDAYSWvQID.TOTLDY  TOTBUK MOLMQZRD
29 CUMMON fCUM Ghg 1o JCASECTCOOLF +200TOT MOLMOZT70
2L CUNPMUN /LU 1L/ VVOIDZFRUCZ . TPLEMAWMPON ] MULMO280
. ez COMMON #COM 13/ RE3FNEOWHSINZSRVOIDZ MoLMUZS0
23 CumMob ¢ COM0ak/ LSINGKS TR TSINGTSINC. GO IL.RYOID. T MOLMO30G
| 24 CGMADN FCUM D67 YOLGP «WOLGAP HMOLMG310
1 5 CoMMiy 7m0/ VOLGAS +utGE - malm0320
I ) MO #CGhRE/ DELRH LHPADELRCIADELRT S TAVGF s VAVGT MOLMO330
2T COMHMON FULMBTES TUTMOL  ARTEAS Y ISM I L GRyGASKUN MOL™MO3 G
@ CUMIINN ANEVGAS/MNGAS MQOLMO350
79 COAMUN F1WRUT f FRUEMWFRSINIDSINZFRPUUZ 4Fr35 . FF40FRY4LWDFSDCT,  MOLMO3EY
1 OCT OV TG A YPLENZ » ATMUS s S o XX W ROUF «HOUCYERTRDE 4 vy MOLMOITO
2 TINLET LELT+THMAXYTFRaTHaDBUBRFIEC Sl EAF s TFLUX, MOLMO3LO
K} HCLAD W NCCHANFLASROOL ek WK sNEWCL «NEWFLXAVIIDLL «NOH 1 MOLMOI SO
4 FRACHE FRACAY s FRACH FRACH FRACKF JFHACRE W HGACEL 4 MOLMOAGQ
S DIENE ) CLAD Y HGAPEKAVGYMIN]  [CLF o | STOR« [CKREP « 1 SwELLMOLMRA 10
] aNEXH W HEAF JNHIST MOLMUG20
3G CLAMON FPRINT ¢ PRINT MOLMO4 30
31 CUMMN SRR IMCLY AANKR G ABNAE MOLMOB40
32 Clnbsn FETNVT F FavT{z0) «TNVTL202 MOLMO4 50
33 COMMIN FOASRES FFRMAKCZEZ Y WRKRMARCZZ) ARXEMAK (232 1 AEROCZU) AXEO(ZQ)  MOLMULEY
3a COMMIN FDIMENZ/ DENSFL{S.20) MOLMUS TG
, 33 ClmMmin FR1IS ¢ MOENSMRELGCSTNTEM MOLMO&4EO
is CUmMMON FHS /O BASECLLD) wHISLT « LUU) «MUDE (54200 MOLMO4S0
C MOLMOS00
37 CATA FACTEFT 4 1.0 4 MOLMOS L0
i [ [T R R SV SR YO S SRR R S R O e L LT L L s ANt e
3d G TO (lCLe20043004400,500) RS MULMUE 30
B 39 100 CURT ! nuf MOLMWS4C
wd SIP=2TI A E58, MOLMUSS0
< MOLMUB6U
C SETUR FLEpUM MOLE CONTENT. MOLMOSTU
< HOLMOGSEL
41 AMLS(NRURLY = STRaYRPLEN/¥ATHUS /MR MGL sUe0
! FACU 23u=13 (MT)  FOxTHAN~L =THh0D22%~ ¥Co=LOT TEUIG3 FAGE T
H # SOURCF STATEMENT (OLT PR
< MOLMUACD
w2 i, Flu Jslaegd MOLMUG 10
43 Tid FFlLew) = RKFQLeJ) = RXELIvJ) » (.0 MOLMUEZL
La L TLL I=L.NPUn MULMU&E30
45 AERD[I=Ar e (I =0L 0 MOLMUEBAL
Wk T11 CONTINULE - MOLMUE S0
+7 FETUKN MGLMUBED
C sresEEtEwirTExrEEsoERsT-oEEwC amErazatEEscaxzEsacsazscacssszasza=zMOLMUETY
LT 2.0 CUMTINLE mGLAMOBED
43 ANKF = ANKE ® AvRR w AyAE = UTVKR = CTHXE = RHRR & %FAL = 3,0 MaLWue 90
50 TAEMOL L] iris iR MOLMETO0
. 51 TFOIRES U [A=]F MALMUTLD
32 Ll 2 TPl W NP Ow MOLMOTZ0
59 P (ALACh (170w I +FORERTIPOR$I)IF0. D MOLMOT20
C MOLMOT 40
54 M1 ME =) MULMETS0
53 TF(IIM, EQal) MTIME = MOLMO TR0
< FIsSiuN GR35 GENLHATION CALE, AKRC 3.#xXE( ) CALL Fl3GAS MOLMOTIO0
a 55 T = TLAYS # SECLAY MOLMUTHO
37 cail FisBES (ToRHICIFEON) oF JCONENy [FLUNAMTIME  AKR L [P0 (AXE{[PUR) s MLLMOTSO
* 1POW 2 HOLMUB00
98 LMKhmANKReAER ([FO8) MOLMGR )L
57 ANAE®ANAE+AXECIFDW) MOLM0820
59 Bk REANKRFAYDGADSFLCAT (MFUNYSFUELL mMOLMOE 30
el AANAE=ANKE AVOGAD/FLOAT (MPOAI#FUEL MULMCBA0
62 ACKCTAv[PORIL) = ARRLIPUW) MULMUE5G
63 AKALTA W IPGNe2) = AxELIPOW) MOLMOERU
f L] FhyTEIPGH) = FrayTCIRON) + PHICIPLeI*T#FACTFT MULMU8 7Y
B a% TRYTCIPGR)Y = TANYTCIPDW; + PHICIPURI#T MOLMUBRU
L] 29 CUNTINUE HGLHUBIU
: T DLOTR0 13248 MULMLRCD
| 68 DO T2y J=le23 MOLMES 1 U
| 69 Ted FFileg) = REKCLaJ) = RXECL a3 = U0 MOLMUSZO
! 12 RETFUSN MOLMOS 38
i C kRN ASE I ANSAETFANSTiNEIyTIEsalcprapdkraecxrekzcEFERTFRRERRSE sunuMUL MOP4Y
- " 3ud CONT [yE MOLMOS5 D
: 4 MOLMOY B0
C INTERPULATE FI9STON GAS RELEASE TABLE ON VUL Avh. TEMP, MOLMESTU
i C MOLMOG AU
! T2 TWuLAymvAYET MCOLmMO%90
: 13 TF{ISTEP.CTA1) GO TC 1030 MoLmlobL
! T4 FuTERR{TVULAY e F TSGHAVOLAT 1 29) MOLM1D10
15 RUCT(IFOw) =F MOL™10DZQ
76 RU=RDUT LIFOW) MGLMLG3C
17 TFMREN,GE .1 AND, MGAS,EB,~1) ~ RD®LENSFL{1+IPOWI/G.03 MOLW1i04D
4 MOLMLOSG
C CALCULATE GAS COMPOSITION MOLMIOED
< MOLMLDTO
78 FILMOL =S TR#VDLGASR ATMOS/RR mMOGLmLDAR
79 MGL{1)=F [LADL#FRACHE MOLMLOS0
B4 MGL{2)®F [LMOL #FRACAR MOLMLLIOG
al MOL{3)=F ILMOL#FRACH«WRS®XX4FL/HR#RD MOLMiLIO
82 IF (NCH-GT.() MOLCAI=0, MGLMLl2¢
83 MUL {4 )=F |LMOL#FRACN+NaSH{] , ~XX) wFL/RRr*RD MOLM1130
B4 MOL {5)®F JLMOL*FRACKR+AKR (| POW) fAVOGAD #F L#HDOT (1 RCw) MOLML14C
B5 MOL (p) =F 1LMOL#FRACAE+AXE ( | POW) fAVUGAD#FL#RLOT (IPUWY MOLM1L50
¢ MOLMLLEOD
¢ CALCULATE MOLE FRACTIONS OF GAS IN THE FUEL PIN, MGLM1i70
< ’ MOLM1l20
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Lo

» SCURCE STATEMENT <(mOLMOL

a6
ar
&8
83
20

41
92
93
9L

93

96
9T
EE)
%9
109
101
1oz
1o
1G4
143
108

H
168
iug
Ll
lil
112
113
114
115
1lé
117
114
119
1z0
121
iid
1é3
FRLs
123
1eg
1l:f
129

* SOURCE STAYFMENT (CLMIL

134
139

136
st
118
i34
1.0
1%]
142
1u3

Las
145
las
&7
L&8
1:3
150

1ol

15%

157
158

1eD
16l
162
163

14
ie5
low
1s7
leg
ley
170

Lt
Li2

i13
174
175
17%
17t
178
179

FACOM 23G=75 (MT) FORTRAN=D -760229= YD&~LOT 76,09,03 PAGE 78
I

KMOLS{IPOW)=0,C MCOLML190
20 1010 1=148 MaLml200
XMULSCIPOw)=XMOLSCIPOW) +MOL (1) MOLMLZ10
1G1G CONTINUE MOLM1220
DU 1920 Is148 MOLM1230
< FXMOL ULy IFOWy=mTL (127 KMDLSCIPOWY MOLML 260
C MULEFR LTI =f XMOL (L o [POw) MCLM1250
MULEFRCI)=n3L (1) AXMOLE ([POW) MOLM1260
1GzG CONTINUE MOLM1270
1030 £ONT INUE MOLMiZa0
< TOIMOLEXMOLS ([POW) MOLM1250
£ FETUSI T4 BETWEEN STERS AND STEPE MGLK1300
RETURN MOLMLI3L0
C © aEmmEIEEESoRIERREsSEacEER MOLML320
C MOLM1330
400 CONTINUE MGLMI34G
13T1 = ISTEP + 1 MOLM135%Q
FRb = pRRS = RAES = 0.0 MOLM1360
FFRU=C.0 . MOLM1370
D0 1372 [PUw = LeNROw MOLM135Q
FFOISTEP+L IPOW) = TEPP(TBARCIPOW) 1FISGRVOLAT29) MOLM1390
FFELISTEP4La2l ) = FFOISTEP#1421) + FF(ISTEP+L1+IPUw) MOLML400
REACISTEF+1IFPCW) = AKKCIPOW) & FFOISTEP+11FGR) MOLM1a4l0
RXE{ISTER+1 IFOW) = AXECIPURY & FFUISTERP+141F0W) MULM1420
PRR{ISTL e =REE(ISTL 1) + RRR(ISTLWIPOW) MOLML430
RAECISTL421)=RXEUISTLZLY 4 RXECIST1HiPOW) MOLMLG40
C MOLMis5C
< - MOLM1460
FFIAN C(IPCw) = FF (141P0W) MOLML&TO
RAKMAACIPCWY = RKR{1IpPOn) HOLM1480
RXEMAX(IFO®) = RXE (L [POW) MOLM1490
TFLFF (1STLy [PUWY BT FF (L IPUWY) FRMAX ([POwlaFF (I1ST1aiF0w) MOLMLI500
TFWREACISTLa JFUW) ,GT REH (L« IPUN)) RERMAX (JPOWI=RKECISTL o IFOK) MOLMLZ1G
TELRXELISTEIPUN) ,GT  KXECLe IPUX)) RXEMAXCIPORI=RXECISTL IFGa) MOLMLLZ2(G
FFS = FES 4 FFsAY [1EOw) MOLM1550
HKAG = RKRS + HEKRMAX(IPOWY MOLM1340
RALS = AY¥ES + AXEMAX(|POW) MOLM1550
FFRLEFFu+DENSFL LT JRPONI #0, 03 MULMLSED
1372 CONT ek MGLML1STU
FEMAX £21) = FFS MCELMLIoRG
RKHMAY (21) = HKR3 MOLM1590
AAEMAR(21) = RAES MOLM1600
FEMAX (22) = FF3 FFNPUW MoOLMlell
FELU=FFD/FNEOR MOLM1620
FOEFFMARCZZY . MOLM1E 30
IFCMBENACE s 14 AND MuAS EW."1) FU=FFD MULMLEAQ
QRRMAK(25) = KKRS/FFNPUR MOLML&5C
HALMARLZZ) * REFS/FNFOW woLMLleeQ
FFOISTLle27)=FF 18Ty z1) FFNPUX MOLM1ETD
FRPCIaTLee2d=han (5T 210 /FNPON MGLMlB&E0
RAELISTL 2o YeRXELi9T1 21 FFNPUW HOLMleYU
C e e L ST JoT0)
C CORTINUE OF Suf, MOLMO& (HEW 3AS KELEGSE CALCULATION) MOLMLTIG
EnTRY MULmaD MOILMLT20
. MOLML7 30
C et mmem s r oo m e am oo m———————————————— MG M1 40
TayOXA LIS CP+1)=FAVGX/FNFOR MOLM1T5¢
VUL TES=VOL TXS+YPLENZ FTPLERA MOLMLTRO
TVOLAY = TAVGRX(ISTEP + 1 ) mDLMLT YO

FACUM 230=7% (M7} FORTHAM=D -Tbu229= y0&=LO7 16.09.03 pAGE 79

] *
SaTERP{TV LAV F 1SR VOLAT S 29) MOLM1789
FFLISTLP+1423) = F MOLMLTIU
< MOLMLBOQ
< CALCULATE GAS COMRURTITION MULM1516
< MCLM1BZD
FILMOL=STH & (FNROF S WOLEAS+ VPLENZ > ¥ A TMOS /KR MOLM1B30
AL LT =F [LMOu#FRACHE #CLM1B4Q
MOLL2) =F | MOL #FRACKR MOLMLEAG
MOL () =F | LMOL#FRACH + whS#XX*FULLL/RR*FOD MOLM1BGD
[F MO GT, 6 MOL (2} =0, MOLMLETE
ML (A} wF ILMOL#FRACN®a*S®(LawK2) *#FUELL/RR*FED MOLM1680
PO (D) =F ILMCL#FFACKRE + RKRMAXL22) /AVOGAD # FUELL MOLM18%0
A0L (B =F ILMOL#FRACKE + RACMAK(ZZ)¢AVOGAD + FriELL MOLM1900
C MOLMLF1U
SMOL1 (1Y = FlLMOL#FRACHE MOLM1920
GRMULTC2) = FILMOL%F RACAR MOLML330
AMOLT (3 = FILMUL*FRACH MOLMLS4u
JECHIAGTa0Y GMOLIL3) = G0 MOLMLF50
GMOLTew) = FILMOL=FRACH MOLM1960
oML T(hY = FILMOL#FRACKR MOLMLFTO
GuL1te) = FILMOL#FRACKE MOLM1GB0
C HOLML199¢
GMOLRLLY = GMOLA(2) = 0.0 MOLMZa00
GMULK(3) = wns+AX#FUELL/RReFD MULMZ2010
TF{NSH.GT.0) GMOLRE3Y = 0.0 MOLME0Z0
GMOLR e = WSl =xX) #FUELL/RR*FD MGLMZO30
GMOLA (5 = RERMAX{Z22)/aVOoAD*FUELL MOLMEQ40
GMOILR{B) = RXEMAX(Z2)/AVOGAD*FUELL MOLM2050
4 MOLM2062
< MOLMZLT O
C CALLLLATE MOLE FRACTIONS OF GAS IN THE FUEL PIN, MCh.M2030
< MOLMZ090
KMATOT=0 MOLMZ100
v 1380 [=1.6 MOLMZ110
XMGTOTRAMOTOTMOLC]) MOLMZ120
1340 CnNTINUE MOLMZ130
DU 1390 l=).é MOLM21a0
HULEFRCT ) aMOL (1) A XMOTGT MOLM2150
1390 CONTINUE MOLM2160
< MOLMZ1TQ
PRESTOLISTEP+1)n84, B0804%XMOTOT/VULTES MOLMZLA0
¥MOLS(NPOW1)=PRESTOCUISTERP+ 13 #YPLENZ /(34 .808D4#TRLENA) MULM2190
DU 1400 =1 NPOW MOLMZ 200
wRUTCL) = FFMAX{22) MOLM2Z210
KMGLS (1) =PRESTOCISTERP+12#VOLTX (1) /84, 80804 MOLM2220
140 CONTINUE MGLM2230
RETURN MOLME 240
[ mRiNTEMARSEREmEE wanMOLM2250
50U CONTINUE MULM2260
C MOLM2270
1F{MORECLy LIH) LT 0) GO TO 1840 MOLM2280
C MOLM2290
{F(ANKREQ. 0.0 AND ANXE.EC,0,0) GU TO 10000 MOLM2300
AV R=ANKR/FNPOW MQLM2310
AvxEwANKE FFNPOK MOLMZ320
GlMKR=AVKR/AVOGAD#FUELL MOLMZ330
STHMXE=AYXE s AVOGAD#FUELL MOLM2340
RRKR=GMOLH (5) FGTMKR MOLMZ350
HRXEmGMOLR (6} FGTMXE MOL.M2360
—_ 90 -




FACOM 230-T5% (MF)  FURTRAN~U =T6EU229~ YNo=LOT Te,09.03 PAGE 40

# SOURCE STATEMENT (QLMUL %

180 109200 CONTINUE MOLMZ3ITY
[ . MULMZ380
RPN CALL HEAD(=1) MOLMZ34U
C MOLMER GO
a2 AR[TECRa4uS) MOLM2410
1e3 WHITELE 4102 MOLMZ420
ludy NG &5 I=1enPOW MOLM24 36
is% WRITECE+420) [oAKRCIDWAXECIYFF LAl aFFHMAX () \REILL 4 ) v HRRMAX () v MOLMZ2440
1 RAELL« | 4 RXEMAXC]S MDLMe450
156 45 CONTIMUE - MOLMZ4RD
157 =21 MOLMZ4TO
Fy-1.] WRITE(S4430) ANKROANXE FF (Lo i 2 aFEMAX () sRRN(L 1) 2RERMAALL ) MOLMZ4ED
1 RXECLel) eqXEMAXNC]) MOLMZA
lag =22 MOLMZ 500
- 190 WRITE (bvduu) AVKRIAVAEWFFOLv 1D oFFMAXCT) vRRACL D) RKAMAXCE S o MOLMZS 10
1 WAECLa T34 4REMAXCT) MOLMZBA0
191 WRITECLa#20) GTMERAGTMYXE veMULKLS) vGMOLK (6 MOLMES 30
1492 AR TEC(B«8c0) FFUIBTLL23) sHRKRIRRAL MOLMZ o400
C #adu® PLEMUM VOUIME AND PRESSURE CHANGE DUE TO BELUNGATION MOLMZR50
143 Al=A2=A3=y,0 MOLMZS56Y
194 L 1830 (=1 NFOw MOLM25TU
* 195 AL=AL+DENSFL(241) MOLM2 53U
lie AE=AZ+UEMNSFLI54]2 MOLMZ590
7 A=A+ UENSFL (a2 ’ “JLMZé600
155 1850 CONTINWE HOLMZE10
149 Al1=Al MOLMAG20
2un XLa=p2 MOLMZ630
21 XL 3 HOLMEGH(
202 wHIm I SALLC w2 fa, MOLMes DU
203 vF2EP [ EAZ#LC [ Aa2 J4, MOLMZERO
it VFISE#A3a0C ] 442 7i, MOLM26 T
C MOLM2630
213 VELE L=V LENE=VPL MOLMZBTY
206 VELE2mYFLEn 2=y 2 mOLMZ T
207 VHELE 3=sVPLENI=YF 3 MOLMET IV
C MLMZT20
208 VULPT=VOLT s S=vPLEN S TPILENA wALMET 0
[ MOLM2Te{
29% VOLPTL1=VGLPT+VPLELS TRLENA ~ILMETSU
210 VOLPTZ=VOLFT «VPLER A TPLENA MM TE0
1] VELPT3=VOLPTHVPLEIZTPLENA MOLM2TTO
< MOLMZTAY
212 PRESTI=84 , A0804#XHOTOT VOLRTL MOLMZ TS0
213 PRESTZ=84 . g0BOS*XMUTOT  VOLPT2 MOLMZSNY
L4 FAFSTI=RG, BOBCL*XMOTOT /VOLATS mOLMERLD
< FOLMES QD
215 wFITE (pyu ) MOLMZ 330
2.8 AR TTERE V4 TET AL WF W wPLE3.PRCSTS MOLMZE4D
217 AR ITECE BT4) XLisvPlavwLEL FHESTL MOLMZES0
2108 KEITECR 373 XL2vWR2 WPLEZWFHESTZ MOLMe BEG
1y 18au COYTINLE MOLMERTG
C MOLMEEE0
C MOLMEZB 30
C MOLMZ S0
22U GO 1810 Usla23 POLME2S p O
221 FFLLaJ) = FEmMAX () MOLMzS20
282 FKRCL~0) = AkrMax{lJ) MOLMET 30
223 161y SXECLadd = REXEMAXLUG MO M D 40
22+ U111 T=1.hPOw ML M2Y50
FACOM 230=179 (1) FURTHAND ~THUZET~ Ylo=L07 Te 4,02 PAGE &1

1 *+ SOURCE STATEMENT (=CLMOL @

q a2% ERGO(TI=AL(1) MOGLMEGAT
2EéF AAED (1) =AXECT) MGLMED TY
227 lal: CumTiNuE MOLMZ9BU
edn IR MGLMEGGU

¢ < MOLM200Y
C * 1 * 2 * 2 - L3 * 5 % [ * T ~GLM3JOL0

2e? 409 FURMAT(10%.33n064AS HELEASE MECHANIGM INFURMATION  / 10X 33 (1M=)7 ) MOLMI0Z20

23 410 FIEMATISXK»313m AX AL GWENERATELD F.Ps GAS WAS RFOLM3IQIU

1rLEASE RATE RELEASED GAb (ATOM3 FoR LyiT LENGTAY  FMOLM3040

3 SA127E SECTION CATOMS PER UNIT LENGTHZ UNTIL NMQLM3030

. alw TRl TIME =xpzee=xzx KAYPTON e=szazex zazzxzzss XENON =FOLM3GH]
) k ==w=z==x / MOLM30 IO
& Sxvi2Th NumBER ERYPTON XENON MAX, YAMOLM3020

TLUE  STER MaX, JALUL In THIS STER MAN, VALUE TH MOLM309Q

BThiS5 STER » +OLM3100

I LA T {Lmd LR 202N e 12 €L 30 202 (25 l0CiA=) ) ez na 2 2ALECIH=2 ) ~MOLM3LL0

* JANEL2X01201H=)) ) MULMI120

£3) Gpd FUMMAT (10 I TelX 201450254 2F12,692Xs2E14,502K02E14.9) “CLM3130

232 Gy FONMATL/ TR, 10HAKTAL SUM, «Lxe2bLl8.223202F 12, 84202X02E 8,50 ) MUILM2140

233 Gou FOAMAT JIX+ LOHAKTAL Av 1X4281u 02X e2F12 062202821400 ) mOLM3L5Y

234 430 FURMAT(/Ex4114TUTAL MOLES /. eRslékln FULL MOLM3160

1 £Elaa2. 42X BELl45016X 814,52 ) MULM3170

235 BOU FUNMATC/ /LN SGHRELEASY RATE (BY VOLUME AVERAGE TEMP.)aursvnus, ., HOLM3130
LeF10,5 / LuXySUMPRECALCULATED WELEASE RATE KR » RE vrvsrsrsonnnss s MGLM31SD
242F10.5 ) : MOLM3200

238 470 FORMAT O 302 MOLM3210
1 10M411043XTAL PELLETY FELLET STUCK PELLMOLM3220
ZE[ VOLUME THANGED PLENUM PLENUM PRESSURE MOLmM3230
3 410n LLOMLENGTH CHANGE LENGTH CHANGE CHANGEMOLM3240
4 BY ELONG VO UME INCUCED PELLET MOLM3250
5 #10%411004 . oMy =AT|ONMULMIZED
[ (i3 i) LENGTH CHANGE MOLM3ZTU
T4 35X 405 1501H02) ¥ MOLM3280

237 472 FURAMAT (10X230HDUE TO THERMAL EXPANS G +3CF15.7+0K)+F15.5 ) MOLM3ZS0

238 474 FCOMATCLOAZ3OHDUE TO AX]AL DENSIFICATION f3(FL5. 7540 ¢F15.5 ) MOLM3IGO

239 476 FURMAT{LOA,30HDUE TO £XPAASION + JENSIFY $3CF15.Ta8X)0F1%.5) MOLM33LO0

c MOLM3320
24U ENS MOLM3330

kil b MR« 00




FACUM 230-7% (MT) FORTRAN=D =T60229- VOe~LOT . T6.09,03 PAGE a2
# SOURCE STATEMENT =

1 SUBROUTINE MOLMO#4 MOL40010
4 *4#assd  THIS ROUTINE CALCULATE FP GAS RELEASE MIL4002C
4 BY NEW RELEASED MODEL (HARAYAMA) mMOL40030
c . MOL 40040
< . MOL&Q0%0
? COMMON /FFMOL / FF{6+23)+RKR(6.423) 1RXE(6 123} tARN (L0 2042) MOL40Q40
3 COMMON J[XIR / IX41R«]1IH«MAXTEP MOL40OTO
4 COMMON /PUWRAYS PAVRGYFUELL «FL2PONER{21) 1A (21) «NPONIPTOTHLPMAX,  MOL4OUBO
1 PKPOWR 4 [PEAK yDELP 1 PMAX HMOL 40090
5 COMMON JBRANGASS AKH(203 AXECZ0) +PHI (202 1ENKEL20) 1ENKRC2U) MOL4Q100
LS CUMMON /FML53387 TBARCZD) MOL&0L10
T COMMON /DATA 3/ VOLAT(Z9)FISGR(ZY) MOL&012C
B COMMON /COM 02/ LPOWISTEP. I TERWKOQUNT X MOL&0130
9 COMMON /GASRES FEMAX(23) RKRMAX(Z3) WRAEMAXCZIY +AKRO{20D1AKECL20) MOLAD140
C MOL40150
10 151i=15TEP+] MOL4016Q
11 FNPOW = FLOAT(NPOW) MCL45170
i FFo#RERS2ARES™O, D MCL 40140
12 To=d. MOL4Q190
14 DU 1372 [POws 1.NPUW MOL#3200
1 TRTEOAKRY{ [PUR) +AXEO([POW) MOL40Z210
16 TUTGNEAKK{IPOR) +AXEL]PUN) MOL40220
17 TFETOTONGLE, 0.0 60 TO 1377 MOL40230
18 [FCTOTGO/ATOTGN.GE,1.0001) G0 TO 1375 MOL#0240
39 1377 CcUNTIaut MOL40250
Z0 EFI5TL IPUWIRTEPP (TRAR(IFOW) oF1SGRVOLAT 292 MOL40260
C MOL#02Y0
Cxwawr PP GAS INVENTORY INCHEASE TO PRIVIQUS STEP MOL 40280
< MOL40290
€l TFFFOLSTL IPGWY LT FF (e [pQw}) SO TO 1373 MOL&0300
C A% KELEASE RATE |INCREASE TC PRIVIOUS RELEASE HATE(FF{L.IPQW)) MOL&0310
EH] FFMARL IPON)=FFLISTLs [POW) HoL40320
23 GU TO 1374 MOL4G330
24 1372 CONTINUE MOL&0 340
¢ GAL FELEASE KATE DECREASE TO PRIVIOUS HELEASE RATE MOL4U3350
2 IFEIOTONLLELO,0) FFMAXLIPQw) = FF{IST1¢IPONY MOL4U36E
26 TECTOTONLLE. NG 6L TG 1374 MOL40370
27 RATG = TUTGO / TOTON MOL4U3BC
28 FRMAX{TIPOw )= (L =RATGI#FF {ISTIVIPUR) + RATGHFF (1+|FOW} MOL 40330
29 1374 CUNTINUE MOL 40400
36 G010 1378 MOL 40410
31 1375 SUNTINUE MOL40420C
% MOL&O430
Cwuwnk FE GAS IWYEN)IORY DECREASE TO PRIVICUS $TER MOL 40440
C MOL4U450
32 EFRAKLIPOR) =FF (1 |POWS MOL4UAEC
33 1376 CUNTINUE MOL 40470
G ) MOL40GE0
34 REEMAXLIPUW) = RER (ST (FOWISARRCLFON I SFFMAXCIFOw) MOL40490
3% RXEMAX{IPCK)Y =HAF (ISTLy (PON}®AKE CLPOKI #FFMAX(IPOW) MOL4LSOO
S MCOL40510
) FF¢I5TL+22)=FFLISTLe21) + FFCISTLeLPOWD MCOL40520
37 PKECIST2, 20y =RRR{IBTL21) + RRRCISTL. PCWD MOL&530
; 28 PXECTST1421)®AXECISTL21) + RAECISTLe{FUW) MOL 40540
: ’ 4 MOL4Q550Q
; 39 FFS=FFS + FFMAK(IPOW) MOL40Se0
i [ FERSmRERS + KKEMAX (IPOW) MOL405TO
41 RAESwRAES + RXEMAX{[POW) MOL 40580
a2 TeeTa+TRARCIPOW) MOL4C530

FACCH 23G-T75 {M7) FORTHAND =T60229= vCe=LOT T6.0%+03 PAGE 83

# SQURCE STATEMENT (=QlML4 )+

C MOL4Q600
43 1372 CONYInUE MOL4g6Ld

C . MOL40620
L2 ThaTa/FHPU . MOL.40630
45 FFUIST1v23) = TEPPUTHaFIGURVULAT 29) MOL40840
LY-] FFmAX(z1)=FF% MOL40630
@7 RKAMAA (2L ) aKHERS MOL40660
48 RAEMAXC2L =P XES MOL&4QRTL
45 FFMax (22)=FFS/FNPuw MOL 40680
50 RKRMAXLZ2 I aRKRS S FNHPOW MOL40650
31 RAEMAX(22) =RXES/FNPON MOL 40700

o MEGL40TLO
Dz FECISTI2Z2)=FFCIST4215 /FNPOR MOL4CT20
53 REKKEISTLwe 2)=RKROISTL 21D FFNPUW MOL 40730
54 RXECISTL1e22)=RXELIST1 1 21)/FNPUW MUL40TS0

4 ) MOL 40750
59 CALL MOLM&D MOL4QT60

C MOL&0770
SE RETURN MOL40T8Q
57 END MOL4OT90
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[a¥alaka¥al
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In

FOKTRAN=D ~T60229= Y0e~LOY

16.09.03 PAGE &9

SUBROUTINE QUTL ouT1U01C
) ouTietze

OPTIONAL EQUATICN CUTPUT QuTlu030
THIS SUBRQUTINE 15 CALLED FROM MAIN WHEN [QyTi=y ouTLO04D
QuUTLloos0

: QUTLO06C

COMMON #C0M  OF TITLECZO} vAACTy 30D4BBLE, H1)4CF (3 J024RVIZy 202 CUTLOOTO
COMMON FHIZUKEZ KL1K2+eKIoRasKE Kb LUTLUD80
cOMMON floyTE / TOuT2 UUTLO090
CUMMON /COM1267 OUT14( IFROF ouT10100
COMMUON FHIS  / HASECLIG0) «HIS(T100) «MODECS 100D QuT10110
COMMON ZTYIELR/ IYIELD oUT10120
CL™MON FPUWRAY/Z PAVRGFUELL vFLAPONERCZLI AT (212 APUWARTOT o PMAX,  OUT10130
1 PRPOWNH [PEAR +DELP s PMAR QUTLO140
COMMON FMCONY / MCUNY QUTL0150
COMMON_ /D15 F MBEMIMRELOCSINTED oLT10160
CUMMON #INPUT ¢ ERDENIFRSIN'DSINZ FRPUCUZ FRASFRA04FROLDFSDC) . QUTIOLTO
1 OCUVOVO I DE  VPLERE v ATMUS s S v AXROUF s ROUCHEX TR DE,v. OUTLULBO
2 TINLET OELT s TAX e TFR e TMaDBOWBR v HRCASIGHF + [FLUX.  GUTL015C
3 NELAD s NCON (MFLX ¢ ROOL o WEWK (NEWCL o WEWFL A s YO DAL+ DAL DG 110200
5 FRACHE s FRACAR «FRACH  FRACN W FRACKR yFRACHE sHGACELY  GUT10210
5 DTEMP . [ TUT HG W PERAVE +MIN] o 1 CLF 4 {STORICREP » S ELLOGT10220
6 TNEXPsHMEXP 4NHIST QUTLIOZ3Y
COMMON FINBUT A7 MREST JLCHEF DD 5H HDTSH CUTLR240
COMMON FMAREVY / MREV] ouUTlLZ50
aurio2s0

CALL STEPU QUTL0270
WHITECE s 5030 TITLEKLsKZeR34KR4 UuTlUZAL
#RITELLY1010Y JuT10290
wi | TECE 1020) QUT1LH0
wHITE{B 10115 GUTLC3L0
WRITECR 1030) OuTl0320
WRITE(61660) QuUT1WA3
WHITECE+1100) MULELZ.1) OUT10240

YHITE{e+1340) ouTinise
w2l TEC6+L103) OUT1U260

WRITE (B 1101) ou110370

WA ITE(B41102) GuT10380

WRITE{®~1104) OUTIU30
W TE(6410502 QUTLUsGO
’ wAITE(B11203 MODEL3,1) CUT1U410
HRITE (B4 1040) VUT10420
wRITE(A«1121) CuTlu4s0

wil1d(es1122) G440

WK [TEC&1030) CUT104%0
whilEC{hy11cu) I7IELE CUTLIG460

NRITE(541040) LUTIUGTG
wRITE(B11176) OUTLU4E0

¥RITE (618502 QUT1U43IQ
WHITECo1130) MODE{4.1} Ourivso0

wRITECE1G40) QUTLUSL0
W ITE LA 11215 oUTLLS20

#HTE ey 10500 Outlus30
wRITE(6+1140) MULE (D) uTio940

AhITELE1040) Quriosso
WRITE(ba1141) CUTLLL60

eRITECG 100 ouTLES70
WEITECEL142) IFLUA GUTLu%80

sk TELELUG0D QUTLESG

Eu=15

218

PRITECE LU0

<RI TECS 12402

FeITE(H 10502

WRITE (910403

wRITE(Ra2UDN)

ARTTE{H42040Y

AR TELBL1G5UY

AE[TECBY L&D

wHITECE1050)

WHITE(E+1040)

PRITE(E1050)

WRITE (by1040)

i {TELB1050)

WRITECASIUSOY

wR1TECH1050)

WRITEL641640)

WRITECE1050)

#R|TELL 1 10A0)

WRITEL911050)

AR]TE{S11040)

ARJTE L411050)

ARITELE11040)

WRITE(6+1050)

WRITE(&1040)

WRITE(641242)
WRITE(6+1050)

WRITE (b +1040)

WRITEC625252)
WRITE(621030)

FURTHANSD

*HTTECHL1143)
wh[TECGr1185) IFELK
whITE{611166)
wEITE(6a1152U) ICKER

whlTE(EL1131)
wHITE(B.1153;

WRITECRY1180) ISTUR
ARITECH1161)
wRITECH 117Y0)y NHIST
W ITECB1171)
whITE(6.118U) (COF
WRITE(61151)
ARTTECH <1190 [SWELL
AR 1T (642191}
wHITE (B 120U NEXP

WwRITE(Rhe1202)
WA {TE(B¢1201)

whITE(641210) SIGHF

APITEL6 1211y
wHITE(641212)

WRITECo,1220) MEXP
WRITEC(642221)
WRITE(E+1230) MCONYV
WRITE(6+1231)
wRITE(6,1235) MREV1
WRITE(6:12386)
WRITE(6+1240) MDEN
WRITE(6+12641)

wRITE(611250) MRELOC
WRITE(6 1251}

— 93 —_

=Teud25~ v0e~L07

Te.C?,03 FAGE 50

QUTLué0U
OUTIuelO
CuTlue20
QUTL1UG30
QUTLUBAD
OUTLUL50
LuTlleed
VUTiueTO
UUTlosa
VUT10690
CUTLLTOO
QUTLUTL0
QuTIUT2C
CUT10730
QUTLOTaRU
GUTLRTSD
CGUT10760
QUTL07T0
ouTioTe
OUT10790
uT10A00
oUT10610
ouTlo8z20
GUTI0E30
OLT10840
CUT1UBSO
ouT10860
CUTIUSTY
GUTL1GRBO
DLTLOB90
ouTLe900
QuTlo910
QUTIG20
OUT10930
CUT10340
ouTi0950
QUT1096U
ouT10970
QUTL10980
ouT1099Q
GuT11000
LUT11010
QuUTllugo
oUT11030
QUT11040
OuT11050
oyT11060
QUT1i070
QGuTlioso
QUT11090
QuT1iig0
QuUT11110
0uT11120
0UT11130
OUT11140
OUTLLL30
OuUT11160
OuT11170C
OuUT1118Q
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115
118
117
118
119

120
121
122
123
1ae
125
1i6
127
128
127

1346

131

133

134
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135
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137
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139

lag0

181

lag

143

144

FACOM 23075 (M7)  FORTRAN=U =T60229 v0&-LOT T5,09,03 PAGE 91

j'l
WRITEC6 1260} [IPROF
WRITE{6+1040)
WRITE(bs1261)
WRITE {6.1050)
WHITEC6+1270) MREST
WRITELE1040)
WRITEC& 1271
WRITE (611050) .
WHITE(641275) LCRERL
WRITE(6+1040)
WRITEC&41276)
wHITE (b4 1060)
WRITEC6+1030)
RETURN
[ 3 » 2 » 3 » 4
503 FURMATL 1H1/ 20A8110%12A8¢]5+3H AR I3
1000 FORMAT{ LK1
1OLD FURMATL // 50X, 39(1H-)
1011 FORMATL 50K« 39{LH-j

1020 FURMATC 50Xy 39n| FREG3 OPTIUNAL MOUDEL AND FAQUuAT!O |

1033 FUAMATC The 126(LH=)
104Q FORMAT{ TX.1HI+l24K41H]

1050 FORMATC TXelHi1224X 1K1y / TX0lR1E4124X+1H]|
1060 FORMATE Ta lnlel2aXalb]s / TXolAl+124Xe1H1 / TXaIHI 128X 1H1

1100 FORMATL TXx LHI.  4Xs

ouT1L190
ouTlizoo
QuTilzio
QuTiiz20
QuTil23dv
ouTilz40
QuT11250
CuT11260
QUT1iz2T0
CuTl1280
QuYilze0
out11300
QUT11310
ouTllizo
* 3 * & > t QUT11330
T MINUTE QuTil3eo
QUT11350
OuTil1360
CuTl1370
GUT113480
QUT1139C
GUT11600
QUTllel0
CUT11420
OUT11430

Lt At A

#117Haexes  FUEL THERMAL CONDUCTIVITY EQUATION sty CONTROL 51GCUTL14u0

ENALy .o INPUT GROUP NO. 3 FORMATTED (2
11C1 FORMATL Txy LHIS X
#i24H k2 = (NCONY,GT.0 H

KPUT GROUP NG, 523, NAMELIST INFUTZ2
+ Ll ¢ Tae 1his

#124H Kg = o :
*

® Lnl TR 1H) e

*#12nH E2 = (NCON) = =2 4
H[TY.L7.0.95 FRACTIONAL 2.
#* LM
1102 FURMATL Tas 1R
*]Z2am 2w (NCON) = =2 H

*ITv6E G095 FRACTIONAL 3
# 1l /0 TAy 1M

#1248 K2 = (NCON) = =3 H
*
* Ll f T¥a 1ML
*12aH # K2 & (NCON) = =4 :
#r=50a4T=] P, 402~3]
# 1Ht
1104 FURMATL 7X4 1rils
#124H . K2 = (NCONY = =3 :
#:=50430=1 PL.44=7])
* 1Hl
1103 FURMATE TRy IM|
#12aH

LAY mmr= FROM TOLREG=C) AT RHU=(,.95
* Ll 4 Taa 1R
*124H
#
# 1H)
1020 FORMATL TAW LlHi« 4Xs

COLUMN T3=T4 K24 1242H () OUT11450
QUT11468

READ IN TAOLE FROM CARCS (INGUTL1470
, UUT1l480

QLTLL490

SAME A5 FREVIOS STEP, OUTLL500
« OUT1l510

QUT11%20

WARD DESIGN EQUATION ( BENSOUT11530
« CUT11540

) OUTI1550

OLT11560

WARD DESIGN E@UATION  ( DENSQUTILST7D
RLIF] 59.0 . OuTil58C

g OUT11590
GODFREY EGUATION, CUT11600
30,7 59.0 v OUTllele
CUT11620

LYQONS EGUATION, (DOCKET STOUT116230
33,0 62,0 y OUTL1640

) QUT11650

QUT11l660

RESAR=41 FUUATICN {DOCKET STOUT1le7W
B6.2 T B4, 9 f QUT11680

) QUT11690

QUT11700

wum= [NTEGRAL KDT (wOUT11710

o/2800 30042890 « CUT11720
QUT11730

OUT11740

—————{n (M) - 4 ouyT11750
CUT1176Q
ouTLITTIO

~
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Iw

w1LTHe#%¥*  CLADDING PROPERTIES  #¥aes

¥NAL .40 INFUT GROUP WO, 3 FORMATTEL 12
1led FORMATL TX. LRI

*12ar K3 {NCLAD) ,GT.0 :

*PLUT GHUUP KO, &Y. NAMELIST INPUT3

* Lt 4 TRy I

*124H K3 = o H
* n
* ldr 4 TXy 1HI,
*124H K3 =(NCLADY = =2 H
*)
* 1wl

1122 FORMATC Tax lHla
#1244 K3 miNCLAD) * =4 H
.
* 1K/ The 1K
#124H K3 ={NC AD) = =9 H
#3le STAINLESS STERL.
= lpl

1155 FURMATC Thy 1Hl+ &R
W1LliH##xses  CLADDING vIELD STRENGTH E3U
WNAL .o [NPUT GROUP NO. 2 NAMELIST /N
1126 FURMATC 7xy LHia

#124H ivlélp= O :
ATABLE LATA WHICH 15 ASSIGNED BY NCLAD,
* 1M1

1130 FQARMATC 7Xy LHI«  4Xs

#]17Henaas RADLAL FLUX DEPRESSION  #wxssw

®NAL. . INBUT GROQUP NO. 3 ° FORMATTED 12
1121 FORMATC 7Rs LHI~-. .

#12uH [ 33 {NFLX) ,ET.0 H
#BUT GREOUF O, Tl NAMELIST  INPUT4H
* 14l 4 TXe 1Hiw

#124H 4 - [
*HEVIDUS STEP (FROM SECOND STEFR}
# 1ril 4/ TRe LlHIs

#1240 K4 = {NFLX) = =1
*=ZERO DISTRIBUTION )
® 1nl

1140 FORMATC TAs IHIY . 4X.

#117rmnenr  AX]JAL POWER DISTRIBUTIUN ###xs

#NALy .o [INPUT GROUP NQ. 3 FOQRMATTED |2
1141 FOAMATC Ths iH{»
#124H ¥ +6T+0 H
#PUT GROUP nO. #).  WAMELIST  |INPUTS
® 1HI 4/ Ty 1Hia
*124H X3 = "I
»
* 1HI o
1142 FORMATE TX, THEW 4K
¥1l3deenss [RRADIATICN MODEL muasws

CONTROL 5]6OUTLLTEO

COLUMN To-T6 K3=e 1242+ ) QUTLLT9O
QuTl1800

REAL IN TAHLE FROM CARLS (INOUTLLSL0
. LuTil820

OuT11830

SAME AS PHEVIOUS STEP. 0ouUT11340
[ QuTllas0

QUT1l1860

LTRCALOY=2  { BUILT [N DATA QUTLLH7C
REFER D= 964 ' QuTllesu

) GUTL149%90

ouT11900

ZIRCALOY=4 { BUILT |N CATA QLT11910
REFER D= 964 1 ouri1920

UuT11230

20=PERCEN] COLD wOKAED TyPE OUT1l194)d
' CuT11950

OuUTl1960
QUT11970
ATION  ®kexs CONTROL SiGOUTLLS80
Futs  TYLELD=«12+3% + 1H? ) OUTL1I990
QuYl2Q00

YIELD STHENGTH IS USED FROM OUTL2G10
1 ouTiaogac

Y QUT1Z030

QUTL2048

CONTROL SIGOUT12050
COLUMN 77«78 Ké4=4 ]Z+2H |) QUT12060
cuTizoTo

READ LN TAJLE FROM CARDS (INOUTL2GA0
" 0uT12090

. OLT12100

FLAT (FiRST STEP). SAME A% POuLTLZ11v
. ' QLTi2120.
OuUT14130

n~r

BUILT IN EQUATION { BESSEL 10UT121a0

REFER D= 916+917 ' QUT12150
J QUT1Z160

QuUT12170

CONTROL SIGOLT121A0
COLUMN T9=80 KB=« ]1242H () OUT12190
ouT12200

READ IN TABLE FROM CARDS (INQUT12210
+ QuT12220

ouT12230

SAME AS PREVIOQUS STEP. oyT12240
+ ouT12250

) ouT1i2260

CuT12270

CONTROL $1GOUT12280

#NAL .+ [INPUT GROUP ND., 2 NAMELIST /FINPUT/ [FLUX =ms[2+3X » My ) GUT12290

1163 FORMATC TX. IHEs

#124M IFLUX = ©
-

* 1K1/ TXy LMD

w124H CIFLUX.e 1
*

LI

—_ 94 —_

ouT12300

FAST FLUX [RRADIATION. QuUTiz3alo
' QuTizizo

ouT1233G

THERMAL FLUX IRRADIATION, QUT12340
] oUT12350

¥} QUT12360
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145

las

lat

148

149

(LuTl

158

155

lel

163
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I
L1145 FORMATC 744 Irla 4%, OLi12370
*113Hewsun  LINEAR HEAT RATE ASSIGNMENT S[GNAL #ewss  CONTROL SIGOUT12380
*NALS o INPUT GROUP NO, 2 NAMELIST  /INPUTY  [PEAK 2,12.3X « 14} ) OUT12390
1146 FCRMATL TXs 1HI CUTLlZ400
*124H [PLAK,GT.0 H LiNEAR HEAT RATE WHICH [g5 ASOUTLZ410
#5GNED BY GROUP=3=INPUT 15 CONSIDERED TO RUD-AVG-VALUE. ] QUTl2420
= Inl / TXy 1HD OUt12a30
*]24H IPEAK,LE.D H LINEAR HEAT RATE whICH [s ASOLT12440
#SIGNER BY GROUP=3=INPUT [S CONSIDERED 7O RCOD=FEAK=YALUL. 1 CLT12450
. + 1Hd ) UUT12460
1150 FORMATC TX, 1Hle 4k, CGUT12470
#1L1aHewwued  CLADDING CREEP  #¥## CONTROL SIGOUTLZ480
#NAL .o [NPUT GROUP NO, 2 NAMELLST FINPUT/ [CREP ms]erb4 « 1H| ) OUT124%0
1151 FURMATL Txa 1HI OLT12500
#12aH ICREF . GT.C H READ It TERLE FHOM CARDS (INGUT1Z510
*PYT GRUUP NG, %), FORMATTED  FLU.0x EL10.0 ' ouT12520
# Ll F 0 Tas 1K1 QuT12530
#124H ICRER = O H nO7 CREEP. QUT12540
* . ouT12550
* L) ) OuLT12540
1153 FORMATC Txv LlHI ouT12570
*#126H ICRERP = -2 H SAME AS ATR LIKCALOY Tuaf. OLT1Z580
wJadUCLMAT, 4L, € 9T, P32}, HEFER o= %50 B CUT12590
* 141 7 T&s 1HIs CLTi2600
*124H ICREF = =3 H SAME AS PRESSURE TUBE. CUT12610
* *EFER D= 751 f QUTLZ2620
* LAl 7 TX. 1dbe QUTL2630
*124H ICREF = =4 : SAME AS FlGRO wWAPD-THM 6la, UUTLZ640
* REFER D= b2 . OUTL2630
* 1t 4 Tay lidls QuUT12660
*12aH : ICREP = =b H ATR(NEW) MODEL QUTLZ26TG
L3 REFER L= 253 ' Uu112640
* 14l Y GUT126%0
Libd FURMATC TRe iHI  &X. OLT12700
#3110 Haa%wn  STURED ENERGY CALCULATION  #eeww CONTROL $160u112710
*UAL L a INPUT GROUP NO, 2 NaMELIST  ZINPUT/  (STGR =.]2«8% 4 LA} ) QuTL2T20
1161 FURMATC Tax Ay QUTLeT3e
#12uH 1STuk = U H STORED EHERGY CALCULATION 1S0UT12740
* NOT FERFURMED. ' ouTi12750
# Lsl f Txa 1HIs UTL2T60
w1E4H ISTORLET. O H STORED ENERGY CALCJLATIGN 1S0UT12TTO
* PrRFORMEL, REFER o= TOG + OUT12780
* 1ki Y 0LTL2790
1170 FORMATL TX4 1HI« 4%, QuTizeod
#llaHsanes  HISTORY [RPUT  ssE&# CONTRLL 51GCUTLZ&10
ENAL o4 [WPUT SROUP KO, 2 NAMELIST  FINFUT/  NHIST =4a12a3X% o 1M1 Y QUTLZ8Z0
11TL FOFMATL Txy IHIW QuUT1z830
%1 ZuH NHRTET = 0 ! TINE JEFEMLERT HISTORY. ouT12840
- " QuTLZB50
* 1rl 7 Thas 1%]s OUTLZ8E0
*1 2t NHIST = 1 H BURNUP UEPENVGENT HISTURY, OuTL1Z870
* . QUT12840
* Lrl Y QiT1ZER0
Jley FUMATL Ta« 1kbe 4K QUTiZ9L0
*#] Larieennn  CLADDIKG ELASTIC DEFORMATIUN  #x¥ds CONTRCL S1GOUTLIZ910
VINPUT GROUP DL 2 NAMELLIST  FIKPUT/  ICDF  =al245X% « Li5] 3 OUT12%20
Oenme 1 TXy Lrka OUTL2930
ICOF w0 H LLASTIC C{al DEFLECTION Net DUTLZSA0
#TAREN 1MTC ACLOQUNT . . QUTL12950
FACOM 230=15 (M7)  FORTRAN=D ~TRU229+ VOB=LOT f6.09.03 FAGE 96
i*
* 14l /0 Tre LB QUT12960
#1zaH ¥ LT, H ELASTIC CLAL DEFLECTION TAKEQUT1297T0
#hINTG ACLGUNT . [} QUT1Z980
# 1k ) OUT1Z29390
1150 FUMMATL Txa 1His  4Xs ouT13e00
#11;neenns  FUEL S#ELLING MODEL ##asea COMTRUL 51600113010
BNAL .. IMFLT GRQUP N3, 2z NAMELIST  FINPUTY T3WELL=+ 205X o 1rj ) LUT13020
1191 FURMATC Tas 1l QUT13030
*124H ISwELL® O H FUEL SWELLING [5 NGT TAKEN 1QUT13040
#hT10 ACLOUNT . ' 0uUT313050
* 150 F TR 1kl QUTL3060
#1240 rsweLlL= 1 : GEITHOFF, ET AL. MODEL i3 UsSouUTL30T0
*EU ., USED | GAPCON ( CONSERVATIVE mODEL ) . GUTi2080
® 1Hl 7 TXy LHb QuTL3090
w] 74 ITowELL= 2 H REYISED GAP CLOSURE MODEL 150uTl3l00
* USED, USED N GAFCUN THEPMAL=1 ¢ GFTIONAL ) . LuTidllo
* 1At ) OuTl3iizd
12060 FURMATC TXs IMla 8%, QUTL3130G
#1l3Hexwsx  FUEL THERMAL EXPANSION EGUATION  sw#xs CONTROL S1GUUTLIAL40
#NAL e, e INPLT GROUP NC. 2 NAMELIET  ZINPUTS  NEXP  #41245% 4 1h| ) OQLTL3LS0
1232 FURMATL TXs 1rls QUT13160
*124r —-=wTHERMAL ExpanslOuT13170
40N COEFF, AVERAGE DELTA,LALACT2=TL) 2572900 3500s2800 " CUTl3180
* 1nl /  The 1HIN GUTL13190
#124H QuTL3200
. === SREQ=C)mmn= " cyTliz10
* 1+l ) ouTlazad
12Ul FURMATC 7X. 1H[4 ouT13230
#124M NEXR e H FUEL THERMAL EXPANSION i3 NOULT132&0
#T TAKEN INTO ACCOUNT. 1 QLT1325Q
#® lril / TXs 1His ouTi132e0
*124H NEXP = ] : ROTH AND HALTEMAN, { GACUTLIZTO
#RECON ) REFER D=812 1+1i45E~% 1.193Gg=3 ' QUT13260
* 151/ TXa IHIA CuT13290
#124H * NEXP = 2 H CONWAYF INCZEL AND HMAIN ¢ GAOUTL3300
#*PCON THERMAL=1 ) REFER 0-B12 1.49T8E=D 1.6354k=2 ' GUT13310
* 1) ) UQT13320
1210 FORMATL Ths 1rde  4Xs CuT13330
*#LZ0Hwxwsx  CALCULATE THE CALDRING=TO-CUOLANT HEAT TRARSFER COEFF{COUTLI340
HTENT  #mpis + 1H] / QUT13350
* Tha 1HIEY 43X QUT13360
*113H CONTROL S3G0UTLI3TO
#NAL . o INPUT GROUP NOs 2 NAMELIST  /ZINPUT/ SIGHF =s FT7.3. 1hi 3 GUT13380
1211 FURMATC( TXs LtHis . QUTL3390
#312aH S16HF,6T0. COQLANT 15 UNSPECIFIED Anp TOUTL3400
#HE FILM COEFFICIENT WILL BE SET TO SIGHF, " QuUT33410
® 141 / 7X. lHiw QUTL3420
#124H SJGHF = 0, COOLANT IS5 LIBUID SCDIUM, ( OUTi3430
#pRESENTED HEDL=TME Tie=32, JUNE 1971 ), [ QUTL3440
® 1rf /4 TXe IHis QUTL3450
w1245 SIGHF = =1, COQLANT 1S WATER. ¢ QUT13480
#D[TTUS~BOELTER EQUATION )+ REFER U= %29 . QuTl3aTo
# 1R ) QUT12480
1212 FORMATC TXs 1HI» VUT124%0
#l2am SIGHF & =2, COOLANT 1§ WATER, { QUT13500
#JENS LOTTES EQUATION ) REFER D= 526 . QuUT13510
* 1W) / TXs 1H|» QuT13520
#124H SIGHF = =3, SUBCOOLaR|TTUS BOELTERs SATOUTL3330
#YRATE=JENS LOTTES «  QUTL35a0
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FAZOM 233=75 (M7]  FORTHAN=D =T60229~ yO&=LOT T6,u9,03 PAGE 9%
* SQURCE STATEMENT (LUTL )+
% 1r) ) QUT1355¢C
ls4 1220 FORMATC 7Xa LHIx  4X. QuTL13560
#113Hesnur  FUEL THERMAL EXPANSION MODEL  #ewis CONTROUL §160UT12570
#RAL e iNPUT GROUP NG. 2 NAMELIST  #INPUT/  MEXP =4 245X « 1H( ) QUTL3Rs0
les 1221 FORMAT( 7X«lHiw OUT135%0
4léur MEXP = 1 H GAPCON MIDEL 4+ { “OST CONGULT13k0U
#SLAVATIVE ) . QuUT13610
® 1) 7/ TEs IHI QUT13620
124 MEAP = 2 H FLASTIC MODEL. { AREA BALOUTL3630
#ANCE TYPE 2 : ' QUT13640
* 1xl ¢ Ty LAl QuUT13650
wlzsr HEXP = 3 H TwO ®EGION MUDEL. { HALF CRAQUT13640
#CK Tyer H f CUTI3670G
# 140/ TRIH] 0uUT13630
#1224 MERXP =& & H BRITTLE MODEL. £ CONPLETECQUT1369G
# (RACR TYPE . QUTL3TN0
* LAl ) QUT13T10
lhe 1230 FURMATE Tada LHIe  4X. QuTlatae
#11l3pesnnE GARP COnPUCTANCE CONVERGENCE METHOL  #xdhse CONTROL ST1GOUTLE730
HRAL s .0 JNFUT GROUP KNG, 2 NAMELIST  FINPUT/  MCONY x012454 o 1M) ) GUTL3TSO
167 1231 FURMATC TXa 1M1 OUTLITS0
: [P MCONY = D H SIMILAR METWUD WHICH 13 USEQQUTLI3TRD
: * FUH GAPCUN=THERMAL=] , . OJTLITTO
: * 1 £ X0 1l LUT13780
*L24H MCUMY = L : NEYTON=RAPHSIN METHOD. OuT13750
- . oyTL3E0N
# LAl 3 QUTL3BLU
led 1233 FURMATC TXe 1Kl 4% OLT13820
*LidM*sean  GAP CORJUCTANCE EWUATION  aweéww CONTROL STGOUT13830
FAL s s [NPUT GROUP NO, 2 NAMELTST  FINPUT/  MREVD =a02+3% o 1P| ) JUT13840
69 1238 FuxMaT( TXs Lrls OQUTL13850
*12uH MREY] = =l : RESAR=41 EGUAT[ON GUTlaB860
* . QuUT1387Y
# Ll f 0 TR Leshs QuTL3aaw
v by HMEEVL = 1 H RUSS AND STOUTE EWUATION WUTL3890
Foabbxa M Yy QuUT13300
142 1240 FUKMATG X, Lisle  dx. QuTl39lo
wllsHeasss  FURL DRNSIFJUATIUN MDUEL  wesss CONTROL 3316ULT13920
®Nal s, [HPUT GROLP NG 2 NAFLLIST  /(hPUT/  Mubs =a1245X 4 1h) 3 QUT13930
L Lul FlmMall Thy Iv0y QUT13940
: 174t MpEN = @ : JENSIFICATION 5 NOT TAKEW [UUT13950
i eyl AaCCMINT . . QUT13960
| * 2l ) OUTL39Te
1 112 TPw2 FUsMATC TAs Liths LJT13%40
% 2daH MDEN = 1 : HALDEN LENSIFICATION MOUEL. QUTL399N
* HEFER L= 946 f uuT 14000
* lal 4 TR 1. QUTL4010
LA L MEEN = 2 H GAFCON THERMAL =2 DENSIFICATIONT 14020
#00 HORLL . NUT 1030
+ Ll 3 OUTLag4d
iTs 1250 FLsAMATL 7X0 1kis  GXa OUTl«as0
*#llZiwseny  FUEL RELOCATTON MODIL  sawsd CUNTROL STGOUTI40AD
B AL . iHPUT GRLIEP RO, 20 RAMELLST  ZINPUT/  MEELDC=, 2254 v 1H| ) QUTLa07OQ
! Srr o LisL FeeraTt Tay Lhie QUTL«08D
*]esH MRELOCS 1 H RELCCATIUN 15 NOT TAKEN [NTOQOUTL4090
* MCCSANT . QUTL4100
Y} QUTLaliv
7% ivte ouTlalzc
MHELUC= 1 B GAPCCN THESMAL 2 RoLOTAT[oN QUTL4130
| FACUM 23u=T73 (M1)  FURTRAN=D =76022%= YOu=L0OT7 Te.u¥,03 PAGE  9p
#* SOLRCE STATERENLT [(Lufl 1%
EMLOEL REFER umlled " UUTlalay
# Ll 3 OUTL4L150
T ALY FORMATL The 1tia aka CUTiI41460
#lipiswsrs T y SISTRIBGTION PRINTED  wéwws CONTROL 51GOUTL4L1TU
ARAL e INCUT G wAMELIST  Z1MPUT/  TIPROFa. 245X « 14| ) OUTl4lBQ
L 1261 FoRMATL Taa Ll CUT16190
a1Gtr LIFRDF= O : AADLAL TEMPLRATUKE FROF[LE [OUTI420v
5 O FRiNTED, . QUT 14210
« Lek f 0 Taa il QUTla22U
#lanm [IPI0F= L H HADIAL TeMPERATURE WROFILE [OJUTLi4230
*5 FRINTZO. . QUT L4240
* Lp ) GuUTlaz’0
178 1270 FURMATL TA. 1HL1 4R, OUT14260
Wl latememnd  RESTRUCTUTING MODEL  #dxss CONTROL STGRUTI42TO
ENAL . INPUT SROUP ND. 2 NAMELIST  FINFUT/  MHEST =.]Z2+5X o 1Ht ) QUTLl42R0
i19 1271 FieMal ¢ Try LHI OUF1e290
#lgaH MREST = 0O H HESTRUCTUR WG CALCULATICK [SOUTL6300
#NOT CERFORMED. + QUT146310
# 0/ TRa LlhHis QUT14320
*124r MKEST = 1 : KESTRUCTURMIG CALCULATIOY 1SCUT14330
! * PERFURMEL, : REFER D= 938 ' JUTla3ad
# Leli B 0UTLla350
149 1215 FURMATC 7av 1kla 4Xa QUTL4360
#113reases  FUEL CREES  s#xasw CUNTRCL S1GOUTI43TO
#NAL .+« o 1NPUT GROUP 130, 2 NAMELIST  JINPUTY  LCREP ®4(2034 o 1HY ) QUTL1438Q
181 1276 FORMATC Ta. 1HIe OUT14390
i *l2an LCWES w9 1 FUEL NOT CHRES, QUT14409
j - . UUTle410
d 2l £ TR L auT14420
#1244 LCHEF = 1 H FUEL CREER. QuTl44a3Qd
* . QUT 14449
w 1nl 5 CUT14450
[ 1 * H * 3 * 4 * 5 * [ » T QUT1#a60
152 END CUTL144TO
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FACLM 230=75 (M7> FEORTRAN=D =TeQ229- vOe—-L07 T6,09,03 PAGE 97
# SOURCE STATESENT %
1 SUFHOUTIANE PAPLOTINPUNNESK4NEWCL v NEWFLX) ParLO01u
< PaFLub2o
C THIS SUBRUYTINE [5 CALLED FROM MAlNn PAPLWII
4 AXYAL FOXER DISTRISYTION PRINT FaPLQU4n
C PAPLUNSY
2 CUMMO #PORREF F PORREF (217 FARLU08D
3 DIMENSION FONEL (2L «PiNQEM (210 «PLUT(S5L) SARLODTO
@ niMEuglON TF(T) PARPLODAD
5 JATA 15PALIGISPANL £ SUa3l / PAPLUOYO
[ 1FLAT = 0 ’ : . PAPLLLIOU
C PAPLOL1D
7 Du 10 I=L«NFOw MAPLOI2C
a FONELCL) = (PUSREFCIY + TUsRLRCI*1Y) / 2.0 PAPLUL3Y
3 10 CONTINCE PAPLUL4Y
“+ 10 PArAX = PamiN = PTOT = POnplll) FAPLULSO
< PAKLOLED
11 T8 (PO LELLY GO TO 39 PaPLULTY
1z DU 20 (m2aNPOw FAPLL1EYV
13 TFEPAMAX LT PURELLT)) PAMAX = PUKELC]) PAPLOIID
i4 [FCPuMin, &1 PURELCL)D PAMIN = POWEI (D) PLELUZOO
. L3 BTUT = FTOT + POwkl(l) PARLDZ1Y
16 20 COnT Nk PAPLUZZO
17 U CcoNTinGE FAPLOZ3D
1t PAAyy ® PTOT f FLOAT{NPCwW2 FAPLOZaY
19 FSPAN = PAMAX = P&MiN HAPLLESY
20 TFCFSPANLLT . O.UQUL) TFLAT = 1 BAPLUZEY
21 0 40 lelaaklw BAPLOZTO
P PNORM(L) = PORELLLI 7/ PRAVS RAPLLZAG
3 WU CUNTINLE wARL0230
24 TAVEG = FLUOATCISPARY # (HAAYG = PAMINI £ (PaMak4 = “AMIN) + (.0 HEFLUICU
< [FuS=lUG RARLL3L0
2% P05 = b4 + [AYG FAPLL3ZE
FO ENCODE (41504 5F (320 1PCS FAPLUA3L
2T Ir{ir=ar{ln+ PARELC3GC
1] IF(Z)=nH. PARLU3SY
24 [F{a)zanmaaaid FAFLU3AG
30 [F LD r=uhdvi, WEFLGITE
31 {Fib)mun ]
32 |FONEnK e GT 0alH B wCL BTl oNEnFLXGGT 7 QU TU 43 WAELJ32G
33 ¥l TECRYBLY) PaFLusUl
3n 43 CUNT ThE PAPLUE]T0
i 35 WPOWY o= RECW o+ 1 PAFLUSZU
| 16 v LTE b anaG) FAELU430
: i WA TECEAB1UY NROw POy NF (W] PARLUASY
’ 3é EChan i) LALULSD
LE] ¥EiTECe 512 PAPLUSEL0
AL PFglavinl Tobaums [AVE.GTL0R) GO TC a7 PAPLUSTI
41 wnlTE (o lF) PAFLUSEQ
LY 41 CORTINLE PAPLUSGD
) AR TE (B aT ) PARLO500
Lu WRTE (B ah 0 NPUNLeFUWHEF (APGAL) BRELOYID
C PAPLUSZ
H #3 AIVEN ISR E LR PaRLUS3U
: s [ = wWFL# + 1 = 111 CERI LY
af Gl 37 18=1.]5FANL PLPLUSID
“5 30 PRDTOID) 1 EFCRL T
i ) BLETLLY = SLATCTAVE) = PLUTCoRANL; = 1HI FAPLUSTO
: 29 1= PAPLUSRO
i . 5 [FLIFLAT Ry, 1Y G5 TU 60 PAPLUSYL
FACEM 230=7% AMT)  FuRTodleg =TRG22%= Vie=L07 Thoud, 0 RAGE 98
# SOURCE STATEMELT (RARLLT o+
52 1] = tFLOATLISEAY; = (FUepi{td = FAWMINIIS FOPAR + 1.0 PARLUBUD
53 L PLOTC] Y = friw PARLUBLD
Sa TF¢l T iy WRITE (1630 [vFOWKEF (i3 aPadiMy [ abLnT pap| 5620
. 95 IFgl.s 3 aHITECoebal) [aBUunbF Ui) o BRIRMOL) bl T FARILD630
56 19 CUhT AL PARILUBSU
37 WRITE(Eebay) PokLUu50
HE RETURAN PARLUGRL
4 »* 1 - 2 * 3 L3 4 * B * -] 4 T PAPLUBTO
9% 100 FOrMAT(I4) PAPLLUGED
3% Bl FURMATC(LRL / TA1l2b¢1libale 7 TRalvi%,124R01H% ) FEPLUGSD
< [ iU FiamMal{ TA . wAPLUICD
4 beHw ) AxiaL PgwbRk GiSTe]uuT]ON SEGMENT NO,me 3. PARLOTIV
B oélh. NODAL BTINT hOeme D3rz2AveHPURER {1 [2 slhXallx 21Wx) HAPLUT2V
el £17 FURMRTL Ta, 1h% 3anx, PAPLUT3O0
1 wurinFuT SEOMENT rerreaBATAL POWER CISTRIBLTION (386G PAPLLUTSD
2 OLAHMERT MEaN)uavav. s LAKslow S - EAFLGTR0
3 Tay LlH%y 34X, PAPLUTED
4 3uHyALUE ME AR MIn, 1 B4As  GHMRX, 112X+ LT ) FRPLUTTS
&3 el FUKMATL TR 1F#45% HARPLUTIY
i 1 2o+ TOF e en e oHOWERCa 12y 2HI30 F1Z46 143k LL] y PAPLLTEY
! &4 B30 FURMATL Tx.l4#aba - FaRiL 03820
! 1 2uld PONER (2 l2e 2n3Sy 2F12.6 « B4+ 51ALs LaXairs Y PAPIUALD
6% bay FURMATL JX LlH#«ZA PAPLOS20
1 2gH BCTTOM. w - JPUREA (12 ZH) ™0 2F1Z2.6 « bAs S1als L4Xy1H* ) FAFLUE3Y
(1 650 FUmMATL  TralHR LZ4241ns o Triiéplln®) Y PARLUB4D
67 GeU FURMATC TXalH#sl24Xs 1% ) FAFLLESO
63 670 FORMATAL TAs IhH#y J2eXy 1Hw 3 PEPLUESO
H [ 1 * 4 »* 3 # 4 - 5 * ¢ » T HAPLUBTID
63 EME PaP 0880
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Lo 23,=T5 (7 FOR S5 AL TRl 29= V0E=LOT TE,09,03 FAGE 99
* SOCHCE STarbr: T &

1 SdEATL I INE FOsDTS PULSOCLC
[ PCISGOZO
[ THIS SUBRGCTINE 1S CALLEDL FRUOM STEP=1 AND MAIN PLSU030
& KEFER EMalL—=|T760 GARCON (HERMAL=1 X PRIS0C40
< . FLI1SUGDS5D
b CUvMOn GRGARSYS FAVRGRUELLAFLaPUn(Z1)  4ALC21)hPUmFTLT LPMAK,  PLTS00ED
* PREC AR [PEAK s DELP e PHAR FLIEQE?]
3 LOUMEN FPLRAERF FURER(ZET PLISGDED
C ' I 30090
L FOTS0100
< BpIsulll
4 biaCH = WL FLOGAT (MPGw) POTS0LZ0
k] LIV B o] EOI50120
& SILYl; = (FONER QL) +FOwER (Z) ) %ATNCR FiIsU140
7 Lbwax = PDISDISEL
& POl = APLAER{1)4FURER(ZI T ¥ D FDISUl60
kl IFWhPUwaLEL 1Y G0 T 101 PUIR0LTO
10 Ly L0 L=z MFUW POIS0LR0
11 E = (FOREF (]I *POnchkI]+120%,5 FLIsUls0
1z ALy = AQ{l=l) & (FOwpR{|+11+F0UNERTTII®ATNCR PLISwzOL
13 TEFAPLLT.PULDY o TU X040 : POISUZIQ
L4 Lombg = 1 PL3u2Z0
1b (ST . RE150230
1& e sl [RvE Prislzay
RS 1.1 LT InbE FR 150250
id ALIGT = AL{NPLW] PLISUZED
< PDISQ2TC
C CHENIRMAL [ JE THE PFURER aRb SuCH Tratr alcli=1.0 PD150280
¢ PDISG2%0C
7 TRuIPEakLE.0) 6T T 30U PR I5U30LL
e w2l T=lakPin PRLL310
z1 HUn 1) = FURERCD) & PAYRG / A[TOT PO 150320
¥ APuEy = ALLIX/AITOD FL150330
e3 2ol cLaTInuE P I50340
: P PLoCNPUs+L ) = FUSERINPLA*LY ® PAVRG 7/ ALITO? POTS0350
g ¢ FI 150360
i i3 a6 To 90 PR15U3TO
| < PDISO3RU
< CHLCULATE POWER OISTRIBJTION BASED ON FEAK FOskk (Kw/FT) PRG0350
- PL1SU4VO
29 300 LLMTINUR PDISC4LD
2 FEAR = POwiR(1) PDISG420
28 MU TR E PRI PDTa0&30
FE PEAK = LMARLI{PEARPIMER (D)) FDTI30440
30 314 CuinTINUF ED1S04s0
< PRISDAED
C NORMAL [ZE THE FOWER DISTRIBUTICN TU PRPOWR PDIS04TOD
L PLISQ4A0L
31 DGO R0 [l .NPUK] PDL504%0
¥ Pal) = POwWEK{]) ¥ BKBOWR [ PLAR PLT50500
A aIcl) = ALCIYZAITOT PLI50510
24 Azu TunTTNUE FRIS0R20
i3 FAVRG = ALTOTRPRPORRS (PEAR) Pl 130530
36 Su0 CUNTINUE FDI50540
a7 PTGY = FUELL#PAVRG PolS0MS0
36 RETURN FOISLSL0
CHARRRRTLEERREERERERREPERN FRISE570
39 D PDISUSEDL
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FACOM 230=T5 (MT) FQRTRAN=D ~T60229« V0b6~L0T 76,09,03 PAGE 103

SUBROUTINE PRINTL PRINOD1D

[« PRINOOZD
< PRINCOZO
REAL LFUELLF «MOLMOLEFR FRINOOSGO

c emwaemmm e e s == —e=PR [ NOD5T
COMMON /HMOLETSS MOLEFR (&) PRINGO&U
COMMON #ML%9387 TBARL2M) ERINGOTD
COMMON AMOLS /7 FRMOL{B«21)+RDOT(203 PRINOCEOQ
COMMAON #MCL3T9/ PRESTG (20} PRINCUSO
COMMON FNGLMY / TAVGXX (20} PRINO100
COMMAON FCGM39 /7 HELUX(20) FRINGIZO
CUMMON /COMBY / HMGA(20) +RGAPX(20) 1 TCLINECZD) FRINQL20

C PRINDLIO
COMMON JBURN ¢ BURNC20) «BuOLP L2 PRINC140
CeMMON FMOLPR I/ GMOL [ (6) vOGMDLR (A +FRACTNCE yMOL L) + XMOLS(21) FRINGIS5Q
CUMMON FFRINDLY TCULT(20} WHFILMG20) ~TCOCAC20) (TCICAL20) PRINQLED

* CCONB{20) +TEGAPT (203 JHELAFB(20)46C5(20) ad ¢l . PRINQLTO

* GLR(Z0) T 20) WTJUMPL20) +DRTF¢20) WDRSF(20) PRINC18D

- DEFL20) WDRTCL20)  WDRFCC20)  WPRCLD(20) TFSCAC20) v PRINGLOO

* CRCCE20) W BRL(20) JBR2(20) +BR3(20) BRue(20) . FRINGZ0C

* RATFLZ0) #RATC(22) (CPRES(20) .2CSTRES(20) GASCCL2C) v PRING210C

* GASCB(20) ITERZI(ZO) pRINGZ220
cunMov /PRINO2/ CP1(205 WP2{202 $ST1L20) JET2C20) . PRINO230
573202 STEH{20) +5THC20) +5T6{E0) FPRINGZ4O

RIND3F UHDF (20) «URRFLZDIWFCONT (2024 TR ISH{20) FRINOZ230

————————— —m——— FRINCGZEC

CGAMON S INPUT / FRDEN(FRSIN+DS INZsFRPUDZ ZFRISWFR4UFRE1.DFSDCT,  PRINOZTO
1 GCCABVOID2 « ¥PLENZ s ATMOZ 454 XX+ HOUF sROUC I EXTE «DE e PRINGZBO
2 TINLET+BELT +TMAX s TFR A TMaDBUSBKBBCSI16GAF « [FLUK PRiND230
3 NCLAD yNCON o NFLK » KQOL s NEWK o NEWCL e NEWFLX VUi DL «NOHePRINO20C
4 FRACHE + FRACAR s FRACH + FRACN A FRACKR  FRACKE s HGACEL y FRING310Q
5 DTEMI, [TOT MG +PEKAVGWMIN] s JCDF + TSTORS ICHEP [SKELLPRINGIZ0
& INEXP  HEXP (NHEST FRINQI 30
COMMAN FCON Q87 1Ty JCASE«TCUOOLF «XMOTOT PRING34O
CuMMON ACOM 10/ VVUIDZ FRUGZ«TPLENACNPUWL PRINO350
CUHMMCN FPDWRAY/S PAVRG sLFUEL aLF ~FPOWERCZL FRINU3GD
1 WARIC21) +MPOW PTOT WLPMAY +PRROwR PRiNO3TO
2 « [PEAK JDEL® WPMAX PRINGIBE
COMMON FRANGAS/ NRR(203 sNXE (202 PH1(ZO) VENXE2D) PRINGIFU
1 SENRR(20) FRIND400
COMMON QM OZF TPOWW [STER I TERKGOUNT PHiNOG1D
CUMMCN FCOM 057 BURRUP» TOAYS vVOLD . TUTLDY . TOTEBUR PRING&20
CUMMUN /MEMOL / MEMOLC20+5) vHATAL20)" FRINGS 30
COMMON FEFMOL / FFUH23) RKF(6423)4rAECE 1230 ARK(104+2042) PRIENU4AD
CUMMON ¢PRIMOL/ AANKR AANAE PRING&SY
CUMMON ZDIMENLZ DvOIOXCZ03.DVGIDHL2G) DFSX(20) «DCIXC20) »DCOXL20) 0 FRINDGSD
1 YYOTSX (200 VYOIDHC2UY $ TSINK (202 RS INX (207 PRLNGSTO
2 CILENST 59203 4V0IDLCZ2O) FR1N0480
CURMOHM JCOHM3PS TSAT PR IND=3
CLMMON /NUCLE T/ NUCLE[«AC8023) PRINOSD0
COMMON ACUM1287 TOUTL, ) [PAGHE PiRINDY10
COMMON FCursIPr DCL2045L1) s IFRGF FPRINUS2U
COMMON FDIMENZ/ DENSFLUD20) PRINDS 30
COMMON 4 RLOT 4 1PLOY FRI{NUH40
< PRINGESC
DL-ENS 10N ADUNLI203 +XDIME (U v XDUMAC2Y) PRINGYA0
DIVENSIUN NAMIEY2; PRINGLTY
DIPENS 10N GMOLGLR) ERINGSE0
< PRINUSYY
FaCyM pan=1h (MT)  FORTRAN-Q ~TeU229= v0o=LO7 T6.09,03 PAGE 104
PR
GATA (NAM(14J)eu=1e2) s4H  HEs3RLIumS PRINOBOO
1 COMNAMLZ V) dmLe2) F4H AxgHHOONS PRINQ&LO
? CUNAMI3 ) o SRl e S annYDRaGHUGENS FRINQEZC
3 yAMAMCH ) v dmle 2] S4HNLTRGHOOE NS/ PRINUBAL
a URAMES ) eumbe 23 4 4iL KRY s 4HPTONS . FRINOGA4U
5 JANAMUB ) vdELe2Y j4H KeaHENONS FRINUESD
DATA GMOLE / 6#0.0 / FRINGESD
DATA KB1G ;07 PRiNDS O
DATS Dumtifid /f FRINGS3D
BhAEA MO eHNCDE S FRINU&IO
FRINGTO0
(-.5;#". x=z=zszazm= PARAMETERS U|SCRIPTION accazazwzccvssscsmeccmsszaz=sxPRINOTLD
C FRINUTZD
< HF U NUMBER OF AX[AL RGOES FRINDT3U
C LEuEL FPELLET STACK LENGTH (CM) FRINGTSO
[ PUaER AXTAL FOWER UIGTRIBLYTTON (anTT/CMY BFRINOTSO
C PRINDTE0
4 RiuFN GURNUF AT EACKH nODE AND TIME  (Ms0/TON) FRINGTTO
[ TCGLT CONLANKT TEMPERATURE (DEG C) FRINCGTAO
C mF L FILM COEFFICIENT (W/ACMZ/C) FRINUTOU
C TCo.CA CLAD GD TEMPLRATURE (DEG C) FRINDBOC
C TCOF A : (BEG F) FRINUB1G
C TCICA CLAR 1D TEMPtHAicﬁL (CEG C©) HRINOB20
< TCIFA (OEw F) FRINOR3D
< CLibie CLAD TMERMaL CONBUCT IVITY (mrCM/O) PRINU&40
4 TaiPC HMEAN GAF TEMRFERATURE (DEG C) FRINORS(D
< HFLXFB FUEL SURFACE HEAT FLUX (%/{ME) FRINDEGD
4 GeSs SOLIU=-5D0 10 CONTACT CONUUCTANCE (w/CM2/C) PRINQSTO
4 GlG CONLUCTJUM THROUGH THE GASES C ; ; PRINDEBD
[ GCF, RAGTATION CONDUCTANCE 4 H 3 FRINGASO
L GLr TOTAL GAP COnDUCTANCE ( H PHINUSOD
C Wi T FP GAS RELEASE KATE AT EACH AXTAL Nout PRINGILD
C (] TEMPERATURE JUYF DISTANCE (CM) PRINOS20
< bLANS INCREASE COF FUFL 0D DUE TO THERMAL EXPANSION (CM) PRINGIID
C DRESF SWELLING (CM) PRINOT4Q
< DRKF RELOCATION PRINOYS0
< NRUF DECREASE OF FUtL O GUE TO LENSIFICATION FRINU9GG
< nRE . TOTAL FUkL O INCRERSE (M2 = DRTF + DRSF PRINCITO
< oRTC INCREASE OF (LAD O DUE TO THERMAL EXPANSION  ({M) FRINQYBO
< pLEdS i ELACTIC DEFORMATION ( 1 3 PRINDIIO
4 QRCC i CREEP i) PRINLGOD
4 DRCLD TOTAL CLAD Q@ INCREASE = DRTC + DRFC + URCL [ FRINLOLIC
< TFSCA FUEL SURFACE TEMPERATURE (DEG C) PRINIC2C
c TCLINE FUEL CENTER-LINE TEHPERATURE (DEG () PRINLOZO
% TBak VOLUME AVERAGED FUEL TEMPERATURE (DEG ) PRINLOGD
C RRL CENTRAL wOID RADIUS (CM) PRINLDSO
< i1, ¥3 AT 170QDEG € RAD[US ¢ F) PRINLODBOC
< AR3 AT 1350 i FRINLOTY
9 BR4 FUEL SURFACE RALJUS ¢ HOT QD ) [S4b] FRIN1OBO
c RATF PERCENT CRANGE LN ORIGINAL PELLET QO {SERCENT) PRINLGIU
C RATC CLAD OD PRIN11QG
[ CPRES FUEL=CLAD CDNTACT PRESSURE (KG/CM2) FRIN111C
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a3ln - $-OULDER | DEWSIFI- DENSIFIEDL DENSTFY + PRIN&SLIU

2 4 PRIN4920

& 138K Wy Ul SHULLDEWR CENTLER LisH) PRINGS3Q

TCE W Ters TEME, ({9 ] CATION  LENGTH{CH)Y  EXPARSIUN FhING940

e i PRIN4950

F LA TOLH=) e 3K 000 CIH=0 ¢ 2% 00 =2 e 1Xs 50400 1L {22 3 PRINGT GO

s FRINgSTIC

270 B3U FUAMAT(aX 123X 03F10.0¢2K k10,20 LR 353252 FRINGTEO
PR £33 TUrHATOS LA THUIOTALI v 3XaBF 10,4 2344 2F1 2,53 FRINE550
C FRINSDDG

212 b6l FUPHATC  SGXWISHDETR2IL  TEMPERATURE  UISTRIBUTIONM FRINDCLO
1 wOXa33CLp=3 / 3 PRINSC 20

REpd FLsMaTelrelamnxing SECTION 2 F4TX08%,[3:3X) ) PRINSG3IC

L6 FUIMAT (I v 14X T ALY IARRALD ] 1CM) TemPIC) )y o) PRIiNSOG0

fow FlLrMAT (LF . 14HCGLLANT s TELIT.1) PR{N5C50

665 FLMMAT (LX . jadCLaD GR ATELXFB.se FRLLY M PRINZOBU

Bro FURMATLIX.24HLAS 1D AfLlKaFB.%e FBLLY ) PRINSCTO

ol FURSATCLAT44DAR v, TEMR 4 FFLT.1 ) PRINS080

Gy FUnHATCINCLanpEl (BT SUHFACE s 7CL1AFE, 49 FALL ) 3 FRINSD9O

BU? FURMATOIA L] ARALTAL wCOEs o FCLXF 84 FB.21Y & PRINSIDD

IS AT FOPMATLLX11%, [Deilikerd. 4. FA, 1Y PRINDLILO
247 HFL FUSPAT(IX024RWPELLET CERTER «T{LX+*d. Gy F8,1) i FRiNBI20
253 Af2 FIRMATOA PRINDLIO
244 By FURMAT (RRa e (IH=3 0 (Al latlti=)y 3 RFRINS150
C PRINS15Q

C * 1 * 2 L 3 * “ * 5 k: [ * 7 FRINDLEOD

A Fiiu PIINSLITO
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» SCURCE STATEMENT #

1
1T
18

* SQURCE STATEMENT (FRINTZ

38

39
40
L33
4z
43
ag

=TtCz29= v0e=LCT

~ 104 —

FACOM 230p=T5 (M7) FOURTRAN=D Te.,9%,03 PAGE 126
SUBRQUTINE  PRINTZ PRIZOOLOD
c PRIZOOZ20
Cernesnpnranr NEw SHORT QUTPUT ROUTINE PR{20030
C PR 20040
REAL LFUELALF +MUL + MOLEFR PR120030
C £im - PRI 20060
COMMON /MOLETEB/ MOLEFR(B) PR1200T0
COMMON /MLLI38/ TEAR(20)} PRI20D80D
CUMMON /MOLY 7 FAMOL{s+21) +ROOT(ZD) PR{20090
COMMON fMULBTSY PHRESTOC(20) PRI 20100
COMMON  fMOLMY? / TAVGXX(20) PR{Z0110
COMMON FCOM3% / HPLUX (20) PRLZOL20
COMMON FCOMBY / AGAC2D) «RGAPXC20) «TCLINEC2D) PRIZUL30
COMMON /BURN  / BURN(20) «BUOLDC(20) PRIZQla0
COMMON ¢ MOLPRT/ GMOT 1 (63 +OMOLR(AY + FRACTNCEY «MOL (A} v XMOLS (212 PRIZO150
COMMON FPHINOL/ TCOLT(20) HFILMC2D) +TCOCAC20) +TCICAL200 PRI2UL160
* CCONBE20) TGAPCL{20) +HFLXFB(20) +&C5(20) 1GCGE20) v PRI20170
* GLECZM) GCT 20 fTJUMPL20) GURTF(20) _‘DHSF(ZQB . PHIZU160
* DRFC20)  +DRTELZ0)  (DRPCI20Y  vDRCLD(20) W TFSCAL20) v - PR120130
* DRCCLZO)  +BRLIL20) «BR2(20) BRIC20 ) BRE(20) [ FR120200
- RATF(20) +RATC(Z0) +CPRESC(20) CSTRESC20;.GASCCI20), FR12021C
* GASCB(2U) +ITERZ(ZD) BRI2G220
COMMON /PRINCZS CP1C20) WCFZ2(20) v9T1(20) +ST2€20) FRIZ0230
* STA(202 +S5Ta{20) +58T5(20) 1STac2h) PRIZOZ40
COMMON /PRINO3/ DRDFCgQ)  DREF{2Q) FCEONT(20C) TDISH(20) PR[20250
C - - B e e A P FL )]
COMMON ZINPUT / FRDEN «FRSIN +DSINZ +FAPYQZ1FR3IS5 1FR4G  (FRS&1 PRIZO2T0
1 LFS ACVOIDZWWPLENZ tATMOS 1§ (13 + PRIZO28BD
2 HOLF WUEs v ATINLETWDELT o« TMAX  WTFR.TM. FRI20290
3 B8O s IFLUK sNCLAD oRCON  oNFLX  WRDOL -4 PRI2E300
4 NEWK o NEWCL +NMEWFLXsVOIDZLANGH AFRACHE (FRACARWFRACH « PRI2031C
5 FRACN 'FRACKFR+FRACKE «HGACELYDTEMP I TOT  +HG +PERAYGY PRIZVIZS
3 MINI W LCDF 4 1STOR o ICREP +ISWELLINEAP  «MEXP (NHIST PRIZGISG
COMMON FCOM OB/ [[+JCASExTCOOLF «XMOTOT FRIZG3G
COMMON FCUM 10/ VVOIDZ.FRUODZTPLENAWMPUNL PR120350
COMMON FPQwRAY/ PAYRG, «LFUEL sLF WPOWER(21) FR120360
1 WATEZLY WKFUW  4PTOT . WLPMAX 1PKPUNR FRI20373
VIFEAK WDELP  «PMAX. FR120380
COMMON /BENGAS/ NKR(Z0) «NAEC20) +FHIC2U) +ENXE (2001 ENRRL20) PR120390
CUMMON FCUM 024 [FOW P ISTER L ITER A ROQUNT FRIZ0400
LUMMON /CUM 05/ BURNUP »TDAYS »VvDID STOTLERY  TOTHUR PR120410
COMMON #MEMOL /¢ MEMUL(2045) BPATR20Y PRIZ0420
CUMMON SFRMOL / FF(ReZ3)4RKR(B+23) T ARXECE223) AKX (104 2012) BR]20430
CumMON #PRIMOLY AANKR < AANXE PRI2UA40
coMmON /DIMENL/ DVOTIDX(20) ,DVOIDHC20) JLFSX(20)  +0CIx{20)DCOX(20)FPR120450
1 aWVOIDRC(2C) A WYUIDHIZ0) 2 TSINAL20) +HBINXLZU) PRI20660
2 YILENGT (53200 2 VG{OL(20) FRIZUBTL
CaiDN FCOMAP / TSAT PRI20G4E0
COMMON FNUCLE |/ NSUCEE[AL4D123) PRIZU4OO
CovMOn JCOMLZ2EF TOUTL JT[PROF PR120500
CUMMIN fCOME9R S DCLZ0e51) o TPREOF PRI20510
CO=MON JDIMEN2S DENSFL(5.202 PR]EUDZU0
CUMMON FRELOIS RGAPC(20) HFS0L20T 4 DELEXP(20) PRI20Q530
COMMON 7 FLOT ¢ [¥L0T ’ PRI20540
OImMENSION  GMOLE e PRI20550
C FRIZC56C
DATA GMULG f 6%0. 0/ PRIZO5TO
DATA KAlG 4 0 ¢ PRYZOBBU
DATAR IOLME /1R / FRIZOS90
FACOM 230=75 (MT)  FORTRAN=D «T6Ug29= ¥0b=LOT Te. 03,03 FAGE 127
1
DATA INODE A4MNGUES PRI20600
C PRI120610C
< FR[20620
PFCIFLGTWLEL D) 62 TC 6l PRIZO&30
C PRI20640
Dim=y, 0 FR120A50
wR{TE{8Y TOTLDY PRI20660
Nho® NPOW + 1 PRI2USTU
wRITE(B) (POWER(CIXs] = 14 NN2 PRI120LBO
DU 16 1 = 1 4 NPOW PR1208530
WRITECR)  CURNCIDWTCOLTCI I TCICACT 3o TFSCACEISTCLINMECTIDORTF (L2 FRIZ0OTOD
1 OROFCT)WDRSF L) #DRRFCED GRGAFXC] 2 4DRTCCLY  «DRPCCID, PR12QT1U
2 DRCCCIIVGET(1Y  oCRFRESCIISCSTRES( . FRIZUTZC
El PRESTCLISTEP+1) (MCLEFRC5) +MOLEFK(&)+5STLLI) PRI20730
4 RATCC(D) ADUNM v BuM . DUM PRIZGT4C
10 CONT[NUE PR{ZOTB0
FRI28760
el CONTINUE PRIZGTTO
PRIZ20TED
IFCHPU W GT, 150 KAIG = 50 FRI2O7%0
TRENBUR 3T, 10 ARD . NPOWLLE.15) KALIG = NPOW / 2 + 1 FR12080Q
CALL HEADC(L) PR1Z08LO
DIH] = =1, F/2. FRI20A20
SHINT LUT PRL20CB3C
po 11 [ = 1 » NPOW PRIZ0R40
Disl = LISE + (F PRI20BSC
41 = DISi / 2.54 PRI208G0D
PUXF = (PUWERCI) + PORER{I+1))#,5 PRIZ0ETO
LY = POWF/1000.,%30,68 . PRI208380
A3 =hF ILM{1)*#30:4B%u2 & 360U, F1.8/1C35, PRI 20R9Q
TF{T.EW.RAIG) PRINT 99 PR120%0G
PRINT 1G2: 1401811 AL PUKFeAZ+BURNCI 3 «PHI (I TCOLT (I MR [LM(1) A3y  PR]I20910
1 TECOCALL) «TCICACLY PR120920
1L CONTINUE - PrR120930
1F {NPOW.GE ., 20) FRINT 99 PRI20940
1F (NFOW,.LT.20) PRINT 10CO0 PRI20G%0
C PRIZ20960
PRINT 301 PR120970
00 31 1 = 1 « NPOW PRIZU9ED
AZ = DRTF(!) #1G. FR{20990
A3 = DHSF(]) #10. PRI210C0OC
A4 = DRF (1) #10. PRI21010
A9 = DRTCIY #10, PR{21020
A6 = DRCC(]) =10, PRI21030
AT = DRPCCI) #1G. PRI21040
A8 w GRCLOCII*#10. PRI21050
A? = HOAPX(IX#*10. PRIZ21060
alg = GCECI} + L1763, PRI2107T0Q
ALl » GCGC1)  # 1763, PRI21080
Alz = GCR(]) = 1763, PRI1210%0
Al = GCT(Y & 1783, PRI2LLIO0
Als = VRDFCLY » 10. PRIZ1110
Ale = DRAF(I} # 104 PRIZLL20
4 PR1Z1130
IF{1 EG1KATG) PRINT 9y PRI21140
PRINT 302:1+A10 « ALl , AL12 « AL3 4 A2 + A3 . ALS v ALl PRIZL1150
i A& 1 A5 4 A6+ AT v A8 v A% 4 FCONTC(ID | PR1211&0
31 CONTINUE PR121170
PR121188



# SQURCE STATEMENT (FRINTZ

82
83
b4
&5
He
27
1]

89
3G

ka3
22

93
94

120
el
l:2
1:3

# SOURCE STATEMENT (WRINTZ

lew

126
127

129
130

131
132
"133
134

133

141
1a2

143

F

)

1 cST3CI8TAC[«5T5CI«5TE (YRS FRiZ21260

&l CONTINUE PRj21l270

PRINT 1300 PR121280

Civoee TFCHMATION FOR GAS (.eas PR1212%0

Al = YFLERZALb. 3BT PRTZ21300

FPRINT S0LsVPLENL AL PRIZLALO

AL ® TPLENA = 2713, PRIZ13Z20

A = AL ¥ 1.8 + 37, FRI21330

BRINT SU2+AL + A2 PRI213aQ

TR CSIGRF . LT 0.3 PRINT 5160TSAT PHI21350

al = ATMOS » 14,22 PRI21360

FRINT SC3+ATMOS + AL PRI21370

Al = PRESTS(ISTEF+LI#14a.22 PRIZ1380Q

PRIMT SLa. PRESTUCISTEP*1) + Al PHI21390

< PH12140Q

PHINT 5(35, XMOTOT PRIZL41Y

PRINT BU& XMOLS(NPOW+L1) PRIZ1420

AL = AMOTUT = XMULS (NPGR+1) PRI21420

BRINY 507445 PRI2L&4U

BKRINT B15+8DUTELD PRT214%0

C FRIZL4ED

PRINT 509 (MOLEFRCIIWD = 1 +b) PRIZLaT

C prIZL48D

PRENT 1000 PRIZ21490

FHINT 313 FRizly0D

DU 23 O = 1 » 15TEP PRIZ2LYLU

I nJ+1 PRIZL520

A1z TAYGXA(II®L.8 + 32, BRIZ2LE30

A2= PRESTO(I #1l4.22 FRI21540

BRINT 514« J o TAVGRXC1) v AL « PRESTOLIY o+ 47 FRI215%0

53 CuWTINUE PRIZ15%6D

CARUR = ADSCITAVGAACISTER)=TAVGYXL[STERP+12) / TAVGAX{ISTER+1)) FRIZLUTO

PRINT 810 « ERROR FR1215980

< PRI215%Q

< FRINT 040+ (DELEXP UL o [m1oNPOW) PRI21600

< PRINT 5200 (PGAPC () [mlehbQw) PRIZ163Y

< PRINT 8304 {KFSQCI) v 1=1NPOW) FRIZ21620

C PRIZ1630

620 FURMAT (/S 3XPCOLU RADIAL GAP Al THE END OF THIS STEP (MM FRIZ21640

1 4 O{SAa3F10FL2.T) ) PRIZL5%D

83U FO«MATL//  3X«'COLD PELLET SURFACE sallus (MM ¢ PRIZ1680

1 £ OsRaFA0FLE. T KR|21572

el FURMAT S/ 22Xt THERMAL EXPANSTON OF AT FUEL #ALTGS FOR REDECE?Y FRIZ1e80

i o T CDLY STATE (MM) * PHIZL&9T

z FOKW1el0FLe TS 2 FRIZLTD0

C PRI21TIQ

WE JURE PRIZ1T20

47 FURMATC(IH ) PRIZ1T3O

LGGD FORMATCA) . PHI21749

101 FURMATO/ 3R 12TH  AATAL AXTAL LIMEAR  HEAT BPRI2LTSV

PN RN AVERAGE COULANT FloM CUEFFILTENT ClLad TPRIZLT6U

ZEMEEAATURE 7 31 LZ9HSECTION D15TANCE RATING PH121TT0
FACGM 239=08 (MT)  FORTHaAN=D =ThDZ29= VUB=LOY Te. 0,03 BaGt 129

)3

3 HEUTRON TEMP BTy PRIZLTRG

& up [D/3X0131H NUMBER CCMY LINGH) [SFLar (KWPR121790

S4FT) {rwb/mT) FLus (hv) (DEG o] wATT2C12=C AHR=-FT2=F PRIZ1800

& {(URG L) (DEG L2 PRIZ181y

7 JA-i(lH-).Zlulu(lH—).qx-Lﬁ(lH-) 4ArBLIH=3 s ZA1 108 H=) R d(1lr=), PRIZ1A2D

8 X 22(1H=) 86X 20(1H=) PRIZ1830

ACUM 23C=T5 (MT) FORTRAN-D =T60229= wOb=LDT T€.09.03 PAGE 128

-
CALL hEAD(-1) PRI21190
PHINT 401 PRI21200
PRINT 403 PRI21210
30 81 1 = 1 s NPOw PR|121220
45 = LPRESCIY PRI21230
[Ful B9 eRATGY FRINT 95 PRI21240

PRINT 4024 [ TFSCACI) y TCLINECIZaTBARCTY «CPLET) A CPRUIDS5T1CI ST 2C1IPRT 21250

bl
Tug rORMaTAAX (T 02F8, 202X 0 2F 10 442X FLl0. 202X 1PETUL34CFF LU 21 2X+2F 12, 3PRT21R4C

H WEXLFLZ2.3) FRIZL33Y
3oL FURMATC/2R4131H  ARTAL  GAP CONDUCTANCECRTUSHR=F fz=F) PRI21460
1 jmCREASE N FURL  SAD]US (MM) INCKEASE LN CLARP RADJUS(PRI21BTD
2ty HAD] AL £ O2Xe20ASELTION SOLID GAs= f PR121384G

3 21Xs TATHERMAL  + 53X+ 13HDENS[= KE=- +  LIXs PRIZ1IAIG

a THTHERMAL a2mx o THAOT GAP / PRIZ21700

> AN LLIUHNUMBER =500 1D CONDULT RADTANT TCTAL  EAFANSIOQN SFHIZLI910
baELLING  FICATION  LOCATION TUTAL  EXPAN, CHEEP PRESSURE Fei2lezo
TrUTAL (M) / BR121930

& LAWS (U rrmcmem ) s 2K 36 CIH=) 4 2003 (1H=) 1 2K 32 (1H=) ¢ 1XT(Lra} IPRIZLGA0
302 FURMATL2A. | T uFB. 2 VEFLOL 6 LK IFB. 50k Xa2FB, 501 01A1) PR121930
0L FURAMAT(/2X.130H  AKIAL  FUEL FUEL YOL. AYE  NOMINAL HEARRIZ1960
1T CaPaCITY 5 T 0o K E D E N £ R 6 ¥ PRI2197C

z CONTACT ! PRIZ1%EL

3 2744 3J4HSECTION SURFACE CEnNTER FUEL +30X +13HAT vCLUPR121990
aMETRICS X+ A9HVOLUME AVERASE PER UNIT LENGTH  PRESSURE /PR12200C

5 ZXs 35H HUMBER TEME . TEM?, TEMP, o 31X Paj2avld
L3IHAVERAGE TEMP, 3 PR122029

403 FURMAT(lZ!cl?ZH[UEu <) (DEG Ci {DEG C) CAL FK=MOLE BIU/ 5~FPRI22030
1 JALJGRAM BTU/LB CALFGRAM BTysLE CAL/Ch BTUSFOOT (KGFCFR] 22040

M2y / PK122050
k) ZRaTCIH=) 43X T(IH=) o KGR ULl Hm) s 2A 4 @ (LH=0 42X+ 21 (1P=) 42X PRIZ2ZD60
4 16CIH=)s 3A 117 (1h=}e3xelT(lH=) s 3X4B(1H=) ) Pr122070

G2 FONMAT(IN [T 1K 3F10,3,1X02F11.3v2F9.3 12X22F9.3.2F10,3+1K4F10,3) PRI22080
501 FOAMATCLDX35HPLENUM VOLUME vF12.5014H (CM3) PRI22090

1 3AAFL2.5404H (INCHDY) ¥ PK122130
552 FORMAT(L10A.25HPLENUM TEMPERATURE 2F1Z.5+14H (DEG CPRT22110
1) SxFLzu5014Km (DEG F) PRIZ2120
503 FORMATCLDXISHINITLAL PLENUM PRESaURE Fl2.50l6H (KG/CMPRIZ22130
12 545 FL2454+14K {PS]) PrRLZ2140
316 FUNAMAT LLOX35HCOOLANT SATURATE TEHFERATURE 'Fl2.5%+14H (DEG CPRI22150
1) 3 122160
529 FURMATULOXW33HINTERNAL GAS PRESSURE WFl2.31144 (KG/CMPR[22170
123 sSXaFLZSalaH (P51 ] FRI22180
503 FORMATCL0X+3%rTOTAL GAS MOLES IN A PN +E12¢5+14H (MQLESFKI22190
1) b) PE[22200
506 FORMAT(1NXy35HGASES IN PLENUM sE12. 50140 (MOLESPRIZ2210
) ) PRI22220

507 FOAMAY (10X 354HGASES IN A GAP OR CENTRAL vOIO +E12.51 144 (MOLESPR122230
1) PRIZZZL0
519 FORMaT{10K.35HFF GAS RELEASED RATE (PIN AVERAGE) +F12.%+14H (FRACTPR[Z22250
1100 3 PRIZ228Q

509 FORMAT(/10X+90RCOMPOSITION OF PIN GAS (MOLES) HEL JLim ARGON Pk 22270
1 HYDROGEN NITROGEN KRYPTON XEMCN 7 32X« GHFRACT|UNGEFLD,6IPRI22280
513 FOrMATS 10X+ 65HAXTAL VOLUME-TEMFERATURE AVERAGED (CUNVERGENCE PR122290C
1 In TTERATIOND  Z/15XWSHITER.+6X+L1HTEMPERATURE 11X+ L4HINNER PRESSPR122300
ZURE / 22X 1BH(DEGs C} (DEG, FIeTALEMIKGICM2) [P ) PRI22310
514 FORMATCLSX1401X12F10,3¢5%+2F10.3) PRI22320
610 FORMATC/LUX+40HCUNYEHGENCE RELATIVE ERHOR (FRACTION} » FB.5 4+ PR{22330

15X+ 30H(CONVERGENCE CRITERION 0.00%) } PRI22340
PRIZ2350
END PRI22360
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=t ol e

FACOM 230G%75 (MT)  FORTHAN=D =760229~ y0Ogs=LO? 16.09,03 PaAGE 10U
# SOURCE STATEMEMT »

1 SUBROUTINE PROF (TMsTCI 2 TCOTCOOL 1 THH HEDUM 1 JCASE « [HO¥W W NPOWMINL,  PROFOOLO
» ISTEP s LPMAXY FRGFOD20
< . PROFOO3D
< THIS SUBRGUTINE 1S CALLED FROM STERS PROFGO&0
< PRUFQUSG
< PROFOUED
4 PROFJUTQ
i 2 COMMDN FCOM  Of TITLECZOY2RALT. 3U) 8@ (s 5130CF (30 3U)awv{Zs 20) PROFOUSBU
H 3 COMMON 7€ 1 214 NaNKoNNNoMF ’ FRUFOO¢
i u COMMON /COM 8M/ 15TOP«ICASE PROFULOU
5 COMMON /CUMGYPS LCLZCh1) o [PROF PRUFO110
& COMMON FHLZUKES KEvK2iRI1KG KD KD PROFD120
7 SIMENSLIIN PC1Z21)y 516(23) PROFUL3U
-3 DIMENDIUN BCZ51245Y (20D . PROFO140
9 rATA 516/ LOOPPELLET CENTER FPELLET QUTEH SURFACECLAD IMNER SPROFOL5Q
#;RFACE  CLAD UOTEH SURFACE  COOLANT i pPROFULE0
10 TATA BY £ LRAs1HY1AC, IHD v 1HE s 1HF s IMGy LHH . LHO < 1P « LHA s LHR« LHS s LHT A PRUFCLYO
- LHU S IRV W s IHX IHY o 1HEZ 7 FROFUG1RE
1 RECL PR A . . PROFGLOQ
i¥ CALL STEPY CRAIF G200
13 WELTECE 17103 JCASE IPOW NPOR o] vK2 v K3 vKBKS1KE PROFU210
is wnlTELR600) THITLE PROFU220
15 IMEX = 120 PROFLZ 30
1% bivax = IFaX + 1 PROFQ240
17 Jlibx = N o4 ] PROFU259
18 |FCIFRUEDY 20.20+22 PROFUZET
19 U Db 1 Jusleddeax PHOFOZTO
20 BEENNTY SRR N FROFOZRO
21 DU2 1=1e121 FROUFO290
2% z p{lY=1in PRGFU300
¢3 1P=1.C+FLUAT CIMARI #AH (304 73000, PROF 0310
24 TR(IR T CIMARSL)) IF = TMAX + ] PROFQ320
5 TRLIZWLT1 ) |P=i PROFO330
b v =1 PROF O340
z7 TLe 1+ LMAX (3 PROFOISG
P13 Té = 1 + LinAx®z/3 PEOFH360
2 13 = 1+ [ax PROFUITU
¢ IFiddatiial 0% JJ e Enudarany GO 1 4 PROFUIBU
a1 SC10y=F{EI)aR L] 2V =P (135 =BAP PRCFU390
a2 4 POLFY = Lrs FROFUGDD
a3 IFCEAL3IAJI. 6E,TMY PLIPY = iHM PRUFU410
e B{Lads = 58L30J) TPRUFCS20
35 Blzasl = LTI} . PROF U430
*F. wPiTE{y 1Y BBCSe i B8 I F PROF (440
o [FfulabiieJoMbn) TFFEND = iF PRUFOQ45Q
08 TF{JdemELaY &L TO 1 PRUFG4BD
L TFOES &0 dd LT G000 we I TECO 62T PHOFULTE
¢ T+ CES 4y ud ,GE, L0017 wa | TE(Evi1I3) PROFOGBO
“l 1 cumT{huE PROF 0490
“2 Tle=Tel PRUFUW3CQ
43 TLL=TCL FROFUSLD
aa COUl TETCa0L PROFUSRO
% DurbastGaiue PROFOS3Q
46 Gy Tl €6 FROFLS44
<7 Z¢ T ThGE : PROFOSS0
4LH DU FH do=laJIMex FROF U560
] J = damia-gdel FROFUSTU
St Brlaa) = nhlidad) BROF OS5
SL X Rl2eg) = LUy LPMAXJ) PROFG520

H FrCor F30=1% (7)) FUKTRAR=( =TEUZZY9= VOB=LDT 15.0%.03 Past 101

i # SUURCE STATEMENT (PRCF Y=

a2 AR TELS 01 bCladdsB{244) FROFUBOY
! - 52 DU 23 imiai2) PROFUSLU
24 22 P(li=lh PROFUGZ0
h% U 2L 1= TPUw FROF L6
56 [P=l.%FuL0a] (I*AKI*DCL 110 J) /3000, FROFOR40
X CFOIPGGRT-LIMARFL) Y R=IMAKY] . PRUFUL3T
Sh [FeIPLLT, 1y TP=1 FROF Baol
29 PRUFCO T
%) 4+ IMAKS S FrROFUESD
3] wIHARELSD FROFOS30
ul [3=telMbR * PROFUTOU
63 CE U B R LD duabbia JJMAKY GO T 24 PHOFOTIO0
La Alinser(llya{[2heb (i31=dAa PROFUTZD
63 o wLiF) = SYOLD) FRGFUT30
bo PFCDCC I1edY,uE.THY FCI¥) = LHM FROFUT40
87 TE GGV EG JUMARY EPFRD=]D FROFOTS0
33 21 COHTINUE FROFOTS0
©h gRITELLTUZ) P ’ PRUFOTTD
0 TECJJuNEL L) Gl 7O 5 PROFOT80
[RY TFEBAER1GI LT 0. 0L wR1Te(h6022 PRUFUTIV
i (F(EACa~d) G, 0.001) whITE e suld) FRUFQHOD
T3 £3 TUNTINUE PROFO&10
T4 2o ~UuNTIRUY FROFOB20
s 20 e I=Llelil PRUFJE30
Th o P(ii=lh PRUF Q840
17 AUl =P[Ry =BARr PROFUESD
13 IF = 1.0 + FLOAT(lmaxy #* T{C s 3000,3 FROFUBAY
1% PPy = Lee PROFGBTO
] PELTH 6TV 0,003 90 T 7 PROFUBBO
31 WHITE(n 6063 (P (lasI=2a]THAK) - PRUFUBSL
iz WRITE(BebUAY DUMMUANTIC FROFOS0OC
53 sy T3 2 PRIFUSL0Q
e T CUNTINLY PROFO920
45 3L 13 =255 PRIF0U930
4h 13 p(LY = ak= FROFU940
57 PLIY=R (L) =RAR o PROFQ350
. (L) ECIPFENDY = 1H PRUFUIE0
! 44 KRITERwaBOT) {F{I2+1=1455)DUNHG FROFQITO
’ n JU L I=2as0 PROFUZE0
3l 11 PLjd=in- PROFLIIC
92 SU10) e (11=R4AR FROF 1000
i3 PLUIPYI=lk+ FROFLO10
Fud WRITECE~E00Y TIC (F(1)slmlstl2 o (5I6CI)vIa11410) FPROFL0Z0
H9 4 CONTINuE FROFLD3U
ik pe ¥ t=l.121 FRIFLO4D
37 G w([yalt PROFL0%0
EE] DU L2 22450 PROF1060
Ty 12 PLli=ih= PROFLOTO
100 P SFCI 1 =RAR PRUFLOBG
11 1P = 1.0 + FLOATC(IMAX) # TgC / 3u00.9 PROFLCS0
o2 P{lB) =]+ PROFL1102
1us WHITEC{R 1806) TOCH(F (1) I=ladl)(OIGCI) 0 Imlb20] PROFL110
lus DG 10 I=m143121 FROF1120Q
193 16 FLldeat PROFLL30
108 P{1J)=sBAR PROFL14C
1ur 1P = 1,0 + FLOAT(IMAX) % COOLT # 3000,0 FROFL150
lua o{|P)alHT PRCF116G
199 WHITE(6s6dp) COOLT~(PLId+lmlvai}{SIG01Y I=71.25) PROF1170
110 wRITE(H+603> (PL{I2+1=1.41) FROF1180

— 106 —




FACOM 230=75 77 FOKTRAN=D =760229= v06-LOT T4.09.03 PAGE 102
# SOURCE STATEMERNT (+ROF .

111 30 TFHUF = 0 PROFL19U
ilz RETUMN PROF1200
c * M +* 2 * 3 » 4 * 5 = & - T PRUF121Q
113 LTIG FORAMATCIHL  2X  "CASE Vo[ 305X« "ANTAL SEGMENT '] 2.2X'0F "e[2.2K, PROF L1220
* 22X 286415030 HReT347H MINUTE,T348H SEC, 14 . 4 IPHOFLz3G
! 1ta &80 FOAMATLIN 3 9415 {1H#3 4 3X+20A6 3445 (1H*) /) FROFLz43
i 115 6Ll FORMAT (LM F6,0.1PF5,242X12141 3 FROFL25C
: lle €12 FUAMATOLH+ )30 IHU VR (1H=2 o 13MPELLET CRNTER218C(ih=3 v4H1000138(1r=) PHOF1Z60
i LaarZ00ha 36 (1= «4n3000 ) BROF12T0
. 117 603 FURMATCLH* 3134214006 C1H=) «22HFELLET A% CENTER HOLE.9LlH=) 14H1000 PROFL280
Le2oild=) 1 4n2090 0 36 {1r=) 4H3000 ) PROF1290
. 11e 608 FUAMAT(1H+, 13K 121£2 ) FRUF 1300
; 119 6uUS FUAMATULH+ . L3446 L =) 1 36HTHERE 15 nNu GAP, GAF CONDULTANCE I3 PROFLZ10
LeF 2olal o BTUFHRAFI2/0EG F J1H WF6,Q ¥ ) PROF1220
Lén Bun FUSMATULLR GFR.0«TX41AL «1aXe5A4 f 1 PRUF13230
121 T SURMATLLR*s L 3XabEAL vI6H FHE<E [€ A GAP.  GAP CONDULTARCE 15 PROFL24D
. L FTs1a17m aTUsrsFT2/bEG * /3 PRUFL33Q
12 GUY FURMATC laxe4iAl ) KROF 1364
122 1Gi FOSMATLIH +F5,3Fp.0 ) FROFLATQ
134 Tud FORMATCi#+e13x0i21A1 ) FRUF1380
L. L ] 2 #* 3 £ “ * 5 x ® * 7 FRIFL30
[ L A e L N e AL L LY PN J2h el o Ty
125 EMNY FRIFL41D

FACOM 230=75 tMV) FORTRAN-D -1ou22%= voGe=Lo7 Th.Cv. 03 PAGL 112

2 SUURCE STATEMERT »

3 1 SUSROUTINE RELOUCLUELRRE «DFSenar oUW |0 a il RELOUGLD
| 1 MR RELLCOZO
i 4 #ELOUO3Z0
< Heyiski MIDEL CINCREMENTAL) 13765, JANU. WEL CUOGD
< RELUGGSU
2z CO-MON gPRINGOZ 2 LURDF (20 2DRFF {2U) FCONT (200 + TUTaH (203 RELOGUOSD
3 CLAMON # QUMEY  j HERIZDY WREAPACZ0OI s TCLIRNECZU) KELOUO fO
4 CusMoN ABEiRN f BURNCZQY BLOLDCZD) RELOOCE0
5 CUMMIN FTalRs T irs ] [HaMAXETE KELOUUY0
N W AEUWRAYS PAVPEGLLFUEL aLF +PURET2 L0 v AL {210 1ROUR P TUT eLPMAX, RFLOULOO
PRFOLK LPEAK JDELK s pMAK RELUU110
¢ pCUN0RS LPUWS I STER [ TERKGUNT RELOULZY
. JRELDLY RGAPCLZ2U3 mF SN2 00 +LeLEAP (20D REL OUL30
C HELU0T 40
3 DIMERNSION 1D (20) fLRELLCZL) RELOULSD
< RELOGI&U
¢ Bkl BURNUR AT BAGH NODE Ahu T ImME (MwD /W) RELGULTO
¢ S04 LINESK HEAT RATE DURING TINE INCREMEN T (SW/FT) ReLOULSY
c GAP INITUAL MAN[FACTURED BidAvETRAL GAF()NZHES) LEARCO R
< RELOUROU
C RELOUZL0
10 PFClLH 6T L) U TO AL KELUDZ2U
11 RBAPCOIRTA) = GAF Y g, KELOU230
12 NERFE {iRJRY = 0.0 RELU0Z30
13 SRELOGIFOR) = 0.0 : RELLUESY
14 1l CunTinvE RELULZBQ
. 14 © G TO e 2a2aba8) 0 MRELOC HELT0ZTO
P L COnTINUE KELOWZS0
17 NELENaURE DCIPUW) RELIUL290
18 BunERURNCTPOW ) RELUO300
12 P Qw* 30, 4871000, RELOGALY
£ 3 GAF/ 2. 58 AELQ0320
21 Bzl K2 (=4, +BUMR#0, 25) mELOU3Z0
« i2 RELGS= L2 % (R (1. +ED 40, %P+ 3. ) ¥GAPR /100, RELIUIGY
23 |FEMRELOC, E@ .37 DELGO®LELGD=04Z 3 %GAFR RELOU2S0
24 PRiDELGLL LT 0.0 DELGD=G.U HELOD 300
25 e RAE=DELGR/ 2,82, 04 AFLOUG3TU
28 DHELOCIFOA, = AMAXL CDELRIE »ORELG (IPGwWI Y reLwi3al
27 DELNRESLRELOL [FOW) RELOUAIU
PE] RETURN REILOU400
29 2 CunTiNUE RELOC410
30 4 COnT [NGE RELOU&20
31 5 CONTINUE RELOGA3V
32 RETURN : RELDUA4Y
C HELOU450
33 ENC RELOUGaY




FACKM R30eTh {M7)  FORTRAN=D =T60229% yUL=L0T T6.09.03 PAGE 113
% SOURCE STATEMENT +
L SULFOUTINE  STORENIVAYOTITSRTFS e TT NP | vUF SaRHO STORUOLO
1 CONOMCPITIN A CEMAK NS [ORE ' STON 1 STORB « STUREB s STUREC s STOREF » LPNOMr Y STURGO2D
C Tri% SUHRJLTINE CALCLLATE THE =EAT CAPACTTY OF U0 AMD STUROO 30
C THE 5TORED EnERCY CF FULL STORUDGD
< RIS SUERGUTINE 1% CALLED FROM STERH STCKUOSY
2 DLAENSION TT{LIUG) + TSRI1LY) ) STORQ0BD
C P L T e 2 R T R P Caill HEAP o CARL AnnrrrEntrenranxdSTORCOTO
3 CaLl HCAR {(YAVGT v CFNOMCPM N LPHAX) STURGUBL
a CALL CakL (THHaTFSTTanaF 1, DF S STURE) . STURGO9Q
C R TR T T A T e e R TR R R SRR X S T S XY fel b Rl
5 TELPR=yLyGT+2735, sTURLLILID
3 Ll B b=t h T EMPR R R =7 BN 4 £ ) +00ad 13U WEAP (=37, 6946/ TEMPE/D. 00195TUROL2D
lab) YTORL13Q
r Cdn535 . ER5R (1. 0/ (LAR (D35 EE5 TRMFRI =L, =]/ (EAP (530, 2857258, 3-1, 3, 5T0RD140
[ STORa{CLl+15. 1485€Ca2F 2T . STORQ150
q , LESRN I STORULEN
iQ STURCpeSTOFE®Ll. 8 STURUITL
o STOREL =S TURE e HHGH (LFS4e 2/ e J 4P i %2 D4 nk] STURGLEG
1t STURECRETUKE $HMG# (UF Sxu 2743 #:71 STORULYD
12 ATOREF=STUREC#LZ . mE. D47 2%2. STORVZOS
C STORUZ1G
[ rGVERT CHNDY TO UMTTS OF BT/ (LB=DFG F) STORGZZN
C STORQE3Y
2 CRROAF =CRNOMBETO. STTROZ50
14 WE TURN STORLEISO
2 Eidls . STURUES0
FACLHM Z30=1Y% (Mf;  FORTRAN-U =TBZ &9~ VUA-LOT Te, 03,03 PAGE 114
# SOURCE STATEMENT #

1 SUBEOUTINE  SaplL (L300 AL5D0HLTURHF S RVOID 1+ BURNUP + TH GAP 1 pELKSTURODZTU
iy B R AR e OUF GHOUT s THREF «DELRBRWDELRDE 2 SwELOCLY)
C ’ SwELOOZU
. THIS SJUnROGTINE 18 CALLED FA01 STEPS Swiludig
. AR FER hMNal~1T76s GAPCUN ThERMa =l sPAGE awin SwELUGAD
“ awkLuQsy
é HFEOC = HBUSNOP ¢ 3bal, k3 0060
3 3LfUn = # nFCC#e,b611/100, SwLLOOTY
4 Lly00 = + BrUC*®, 6114100, SWELOOED
5 Sliun = 2.0 e BECCH#.BLL/LOU, S#LLUOYU
s ATEMP = 0,4 # BFCC/100, SwELU10O
7 SLTHAK = 2134 S¥ELULLD
£ SLAHAA = Q754 SwkLwlz2ny
3 IF<{SU5Ud, HE . 515MAX) 51360 a S15MAX SWELOL 30

1 TF Sl Tudede « QL Trinky {00 a 317Mad kL

21 D VI TAT R STEMMe {5 SeadmA L 30Lna2) 45 L 3UNw(RLI0US#~H1D00* 23+ 513000
a0 LS00 RK2ZARL TR R L) 45 TOUS (I TOOMN2 =RV ) D e23 ) SirrLU14s0
12 DELRAN & Del visT ¢ {3+ [%RFS) SHFLGL TS
i3 TH = GAP/2=(DELRT+DELHSHS DELMLE ) + LELRC SwiLul2o
o A N L T LT T L S e e S e S T S ST AN i)
L4 PanGeel, F4 (ROUF rRULCY + 1. kE=n SWELYZOU
] PR iTH=RLERY L0 LG 20 SwilLD210
le 1 CUNTINUE SwELDZ20
< AR wAS CLUSED « TREN MODIFIED GAP wIDTH TO EwuAlL AEAN HOUGHNESS  Swnlo23o
C Ah CUNSTHATM FUEL SwELLING AMOUNT L 240
L7 THALF=TA aWELD23D
-4 Thel e 9b® CAULF RO+ . Lup SwiELLZ2EeD
1y DELRKEDE_RBH S#FL0270
Iy JELKBHE GAPJF2. + { DELAT + DELRDE )+ DELRC = TH Swrll230
£1 SRt ERTARVrL{H
C GAE 15 OPRN SWELU30Q
2 20 IV INLE SwELOILL
C 4ga&uaa»nwaQnowo&tﬁﬁuiﬁﬁf*w&i&ﬂ!iﬁ*---nn»nw»;uau;*nili&»in«&l&n*iishhLOB:u
<3 URN SwELO330
Brs SWEL L340

B
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FACGM 230=Ts (Mf) FONTRAN-Y wThUZ2¥= yOR=LOT Te.09.03 PAGE 115

# SOURCE STATEMERT =

1 SUAMOUTTHE SWELLACISKELL 1 Ri300 R13504itl200RLTUDRFS(RVOID Pl 3y SALAUCLO
i SB0T SOOTT + VOLUME « FRUENSUELVE A DELRBY Swial0Zu
C SHLAQD30
< THIS 3UBHOUTINE i5 CALLED FHOM STLRYA SwI_A0040
« FEFER BNWL=17Tas GAPCON THERMAL=1PAGE u=2h SWLAYYS0
F4 PATA SISHMAKSLTNAX £ Q764 v .2l38 / . SWLADUED
¢ Sw_AUDTO
C 150FLL = U SeELLING 1% HOT TAKEN INID AUCUUNT SwLAUQBY
4 1ScELL = 0 GEITHOF. ET al. 0iGLEL LD SeELL NG MODELY SwLAUIY0
9 iSeELL = & RFVISED gAp CLObLvE MODREL (WEW SWELLL ING MOLEL2 SaLAVLOU
- 3 v = DLLKE & 0.0 awlA0liv
& [FR Wil k@, 9> RETUKKN SwLAQ120
] HFCC = o 4 35BU. SWLAULIY
5 G TO (LL1L2227 43233 3w IswELL SWLACL4G
7 1114 conTInuk SHL AUL50
] drial [ A1 SWLADloY
a SLeP e (RFSem2=R130Lea2,) SALADLTQ
+ 10 yCaF |81 35048 2=RLTOUR2Y SwlAULS0
11 IR VHSLSLOTSVOLUME 2R RDEN+ Q0T T#vCo#nU FLlvEa=(l =FRUENI®{, B¥yHe ., 54LAVT90
L3eyCe . anyLy SHLAUZGO
iz RE TR S#La02l0
13 #7Z¢ CORTINGE 3wl A0ZEZ0
is Gatud T la, % BECCER.LLL/LGT, SwlLa0230
i3 31500 = 5.0 o pFCC8G,6L1/100. SWLADTA0
1% 54300 = 2.0 % YFCCww,e1i/100, SeLAUZE0
T Sleke = 0.4 * BECCAING, SALAYZE0
14 THB15UT L GE.310MAKS 51500 = SLEMAX IALAJZ T
b ] TR {3ETUNGL, 51 fMAK) 51700 u S27MAX S AQZ30
20 AELVA = [ @ (STEMPS (HF Sar2=K1300# #2451 3004 (R1D00S ¥ Z=R1500#%2) +51 5005w ADZ9D
Fx (i LN0UREZ=R1 fOURK2I 45 TOUR(HL2QUS2=Hv U U¥82) ) HKLAD3DYD
21 UELHA = Deivs 4 L3, 4P [RFS) SALAUYLY
w2 WE TURN ' S¥LADIZ0
Fd 2333 CUnTInUE SHLAUSID
24 SWLAUI4D
&2 - SHLADSSD

FACLM 230=T5 {MTY  Fur TEAN=D =Te5229= vor=-L07 fo.0¥.03 PAGL 116

* SCURCE STATEWENT o '

. 1 FURLTIO TEPP (T CREACRFTIND TERPUI1D
. 4 < THS FUNCTIGN [5 CALLEw FrOM MOL™MIL (3 (43 TEFPLLZO
. YEre 1o A LINEAR [HTERPOLATION FUNCTION wAOSE YALUE LS ENOAL To  TEFPUDID
C ThE INTEWPULATED vALUE. TERROU4D
! T« 1C=15 Tk +ALVE OF THE [NSEPEHDENT vanlaBLE TEVPOO3D
< CHF =DE EHT ARIABLE AR=AY TEREgney
< Ciek Tm [NPFENDENT vARTAALE AFIAY TEPPQOTO
[ N=lUMBEN 3F PUGINTS (M vAREABLE ARRAY TEFFOIBE
F4 DIGENSTUN CRP NI ACRFT (W) TEPPLOFO
3 T =1 TERFCLG
o PFACTFTCLY (AT CHF TN G2 10 200 TEPPO110
C TEPPUL2Y
g H FEOTCLLTOCRFTLLT S G2 Ta Llda TEPPGL20
8 G100 [=faN TEPPD140
3 G A TEOPO150
A TFRTC=URFTAIIZ L0102 100 TePPUleQ
E Tad conT inuE TEPRGLTY
' ps} Bus TEOP = CRE(D) TEFPUIS0
™ 11 lus RETURN TEFRUL190
) 104 TRF = CRF(D) TEPPUZDU
1 RE TURN 1ErPo210
14 191 TEMFaGNF (lal)+ (CRF (Y =CRF (i1 )8 LTC=CRFTLL=0) 2 A (CRFTLII=CRETCi= )2 ) TERPLZ2Y
i3 RETUHN TEFPU230
i 4 TEPPOZGD
! lé 200 CONTINUE TEPPUZS5Q
: 17 P10 uR W CRET LY O Tu fua TEFPUZ 60
187 (0 7OL I=iaN TEPPGZTO
L3 VFATC=CHFT (LIS 20111201010 . TEPPOZE0
Fi4 ULl qUAT [WUE . TEPPUZ IV
Fat 1=~ . TEPPU30G
iz U 19 lus TEPPQ31Q
. R R R T e EEHR KRN *EaREEEERPRASER A e nTEPPU320
e Eni TEPPLIA0
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P 1o et e

# SOURCE .STATEMENT =

¥}

# SCURCE STATEXESNT LIERP

X

b3

21
LT

S

FACLM

o

iu

31

PRI
lus

1oe

lel

110

120
‘. -
wit

4l

LALLM

I¥

44

i

ING BARGLD GA 1
2 203+ Ll2m CALLED FROM +1d)

230-T5 (M7)  £OKTHAN=U =760229= V0e=LOT

FulRMET L 1HL S X TGER* INLEX ERFOR Tiw

F3u=T3 (MTr  FOFTRAN=D 18029 Vie-LOT

16 KU GYGSLLG Ga MUTL ND GIMENSTUN YORT UOKEE
2 213, 12k CALLED FrOmM 4143
FURMAT CIRD 45X 10eH#[NDEXR ERHORE TN (TERP)
KA MANUDE JUB O YAMEMASU,

FURMAT {1HG. 5% 106r# [NDER ERNUR N

1hG BANGOO GA MOTSG NO DIMENE[ON YOR] DGKIT
2 2T3s 12n CALLED FROM w143

Te,u59,03 PAGE 124

FUNCTION YERPATT W TABLELLeNNeINLyIN2 o Lr3eInad TERPOOLOD
THIS FUNCTION 1§ CALLED FHOM STEP3a435+b47+8nTCheFYLELD TERFUDZQ
L = THe JKREX TC 1HE TaBLE TERPLO30
DIFFNSICN TABLECINLINZ) TERPOLA0
TERFOOSE

MmrN TERPOUGD
L& L TERFUDTO
ING=] TERPOQS0
TERFUDYO

TF{MY 3043031 JEKPOL00D
FRITE{6140) NualnZiING TERPUL10
5TUF TeXPULZ0
COnT INUE TERPULSO
TFANLGT, 102) WRITECE 430 Muv|h2aINg TERPO140
1ERPOL50

TR(L.LE,17 WRITECavdz) LelMilying TERPULED
[F¢L.LE 10 STOR TERFW1TO
TFLL,GT,IN1) aRITECEs43) LalNLalne TERFU18D
1ERPGLID

i=l TERPQ 230
TeRPO210

TR ETABLECI 1Y, QT TARLECl«Np) GO TO 110 TEHPOZ20
TECTTLLT TabLkCls+12 Gu TQ 104 FERPU23U
TFETT.GT TABLECIWNY Y G0 TO 106 TERPUZGU
DT LGG J=ih TEAFU230
TFCTT=TARLE (L)) L01410E.100 TEHFGZ6U
CONT iWUE TERPDZTU
TERP = TABLECLW12 TERPQZ2A0
Thi==1 TERPUZYY
Chl ENKOR(IMZaINasTT) TERPU3UD
RETURI TERPUSLL
TbwF = TAHLECL M) TERPUIZL
[hy= 1 TERFU3I0
CALL ERROR(INIINGSTT) TERPUZAQ
HETURR TEEPU250
TTERP = TARLECL«J) TERFUSED
RETUKN TERFU3T0
CONT JhiUE TERPULISO
TF oD - CABSCTARLE L1 p=TARLE (L ed=133 LT 1. E=1U2 3 GO TO 109 TERPGASG
ol TE(&600) TERFU40L
WRITECEv810) TTall Ny InT INZCINI e ING TERPLAlUO
GO 160 JJd=lan TeRPU4 0
WH{TECDhZU) CTASLECT)jaddJd el =hal? TERPUad0
cunTINUE TERPU 440
STUF TERPQ4ASG
CURTINUE TERPU4GBL
TERP=TABLE (L« Jw2 1+ (TABLE LL o I =TABLE (L s J= 12 3w QT T= ABLE LT v i) ) S TERFU4TE
TUTABLECT ey =TABLE (T m1) s TERPUGHT
HE TURN TERPGAID
THOTT.GELTABLEL 1000 TO 104 TERPUS0UO
TELTT.LE.TABLE C1akd Y &0 T 1Ue TEAPUS10
DU 120 J=l.N TERPUS20
TFQTT=ThbeCled)? LZUa10Z0 101 TERPUSY
CUMT INUE TERPOS40
1 - é - 2 - 4 * - & * T  TERPUSLD
FORMATCLHU 45X 1uTHeINDEX ERAUR I (TERFY SIY0 SITEIRU MaTRITEHPUIA]D

1x A0 GYOSUL GL ZERL MATARA MA[NALU MANUCE JUE O fTAHEMASL  Nelizas TERELSTOQ
2 213, 1anm CALLED FROM «14)

TERPUSED
SIYC SITEIRU MpTRITERPUSYY

Thausa.C3 FAGE 1295

WelNzey  TERFOBOD

TERPULLD

BAlSD SARERU FETL TERPUSED
LalWie, TERPUG3O0

TERFURAL

hAISO HARERU RETL TERPQE50
L+INi=y TERPOBBEU

600 FURMATC 5X,50HFUNCTION TERPCTT+TABLEsLL eNo 11 INZa IN3a ING) ERRDR I TERPULBD

61U FUFMATE 52 3HTT=ELL SebHy  Ll®sltabHa
THe  INL=olbaTHy  INZ=elpefhe  IND=4[64TH,
2 F410%xy SnTABLE M
62U FURMATC 5X. 10CE22+341X) 2

JFRFG6TO

L=+l645Hy N=olén TERPQE9Q
Inemole TERPUTOO
TERFOT10

TERPOT20

Lo-¢v14-*iiu~*;-*;c‘qiionyaﬁu«;wq;bana*»;oo.&4;uunu»-yu&;n-ncahn-knnﬁunuTEﬁPUWSU

ENb
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OPERATION MODE

INFUT CONTROL SlIGN
4y (5)

DOCOQOCOO0 O

| NFUT pATA L1 5T
CARD NG, T S e R T T L I T L TR TR T IR NN FNRY PIRIT FIIS FRTRS FONy:|
1, SAMPLE PROBLEM (TYPICAL PWR PIN)
2, ¥INPUT
3,  FH435 = 0,02 « FRDEN = 0,927 + FRSIN = 0,960 + DF§ = 0,.366%
4, DOCI = 0,3734, DCO  » 0,422 . LFUEL = 144, v MPLENZ= 0,428 .
5, ATMOS = 20, «  FRACHE= 1,0 v 5 ® 0.017 1+ ROUF = 4,E=5 .
6, ROUC = 2,E=~5 + DTEMP = &4.8 « DDISH % 0,183 ., SIGHF = -1, .
7. DE = 0,5512+ ¥ = 12,972 5 JFLUX = % v ISwELLe 1 *
g, ICDF = =) + NPOW = 10 « IPEAK = O v NEXP = 2 .
9. MEXP = & v MDEN = 2 + MEELOC= 1 + JoUT1 = 1 v
10, KUNIT = @ v NUCLE= 1 v [IPROF= 1 v M = 2850,
11 ¥
i2. [V} .0 545, 2250, -4=4 0 1
13, 1.0 4.0 545, 2250, 1
14, 2,0 8,0 545, 2250. -1
15, 10,0 15.0 545, 2250, -1
16, 50.0 15,0 945, 2250
17, 260, 0 15.9 545, 2250,
18, 202,0 0.0 77, 2250, 3
19, -1,0
20, ¥INPUTS
21, POWER(L) = ,23 » .63 s .96 4+ 1,21 + 1,35 + 1.4 » 1,35 » 1,21
22, W96 v .63 4 23 ¥
23, STOP
24,
R IR R I N L L T E - TR T R IS I e O N N LR ] END UF CARD
LT ST SRR 2SS PR S L ST LY # ** 322SR RS R SXE L L] * a2l
* *
" SAMPLE PROBLEM (TYPICAL PWR PIN) =
» -
LEX L] H%!“iIﬂﬂl*&!'i*!l*ii*ﬁi!ﬁ&l!III'.‘*‘Q{.GQ‘ * FEEER S EITE SRS EL *
ARRRR RS TE RN N NN RN R R
H I 5 T 0 R ¥ o A T A
AT RN NN TN R
TIME  IRRADIATICN TIME TIME INTERVALS LINEAK HEAT RATE COOLANT INLET COOLANT PRESSURE
STEP . TEMPERATURE
NO, (DAYSY (HOURS) (DAYSY (HOURS) (w/CM) (Kw/FT) (DEG C) (DEG F) (KG/CM2) {Ps1) (1) @) (N
1 %+ 0,0 0.0 0.0 g.0 0.0 9,0 285,000 545.000 158.23 22%0.00 0 =4 =%
2 #% 1,000 24,0 1,000 24,0 131,238 4,000 285,000 545,000 158,25 2250.00 1 [} a
3 s z.000 48.0 1,000 24,40 262,467 8.000 285,000 545,000 158,23 22%0.00 =1 0 L)
4 5.000 184,0 5,000 96,0 317,297 11,500 285,000 545,000 138,23 2250,00 a 0 a
5 #» 10,000 24%0.0 4,000 56,0 492,126 15.000 285,000 %45.000 158,23 22%0,00 -t 0 0
6 #% 50,000 1200.0 40,000 9e0.0 492,126 15.000 26%.000 24%,000 158,22 2250.00 v} 0 Q
7 ww 200,000 4400.0 150,000 3600,0 492,126 15,000 285,000 585,000 158,23 2250,00 0 0 0
8 200.500 4812.0 0.500 12.0 369,094 11.250 220,000 428,000 158,23 2250.00 o 0 0
9 201,000 4B24,0 0.500 12,9 286,063 7.500 155,000 311.000 158,23 2250.00 o ] o]
10 201,500 4836,0 0.500 12,0 123,031 3.750 90,000 194,000 158,23 2250.00 o0 0
11 *% 202,000 4B44.0 0,500 12,0 0.0 0.0 25.000 77.000 158,23 2250.00 3 0 0
. NOTE, . Cre) 15 INPUT DATA {PEAK POWER)
OPERATION MCDE
wEmzCzumEsImEx
(1) TEMPERATURE PRUFILE PRINT=QUT QRTION =0 NOT? PRINTED w1 NETAIL PRUFILE PRINT = 2 PLOT PROFILE BY LINE PRINTER
(22 FUEL THERMAL CO~DUCTIVITY CONTROLLER =0 NOT CHANGE =N N=TH DATA READ=IN ==N USE PREPARATED EQUATION
¢3) CLADPING PROPERTY CONTROLLER =0 NOT CHANGE =N N=TH DATA READ=[N N USE PREPARATED TABLE(ZRYZ2+ZRY44+5T)
(4) RADIAL FLUX DEPHESS{ON CONTROLLER =0  NOT CHANGE =N N-TH DATA READ-IN ==1 USE SUBROUTINE DEPRES
(5) AXIAL POWER PROFILE CONTROLLER =0 NOT CHANGE =l NEw POWER DISTRIBUTION DATA READ=IN

- 111 —-

OCAODOCO0O Q0 K




SAMPLE PROBLEM {TYPICAL PWR PIN) T6=09=0% 9 HR 36 MINUTE

| FREG3 OPT]ONAL MQREL AND EQUATION |

suwves  FUEL THERMA|L CONDUCTIVITY EQUATICON #wsxw CONTROL S{GNAL.,.INPUT GROUP NG, 3 FORMATTED [2 COLUMN T3=74 K2==~&
wm== INTEGRAL KDT (W/CM)=m== FROM TO{DEG=C) AT RHO=0.95 Q/2300 500/2800

caman (W /(M) =an=

K2 = (NCON),GT.0 : READ IN TABLE FROM CARDS (INPUT GROUP NC, 33, NAMEL1ST INPUT2
k2 = 0 1 SAME A5 PREVIOS STEP.
K2 = {(NCON) = =2 h WARD DESIGN ERUATION ( DENSITY.LT:0,95 FRACTIONAL ¥+
K2 = (NCON) = =2 1  wARD DESIGN ERUATION ¢ DENSITY.GE.0.%3 FRACTIONAL ) 89,5 59,0
K2 = (NCON) = =3 |  GODFREY EQUATION, 90.7 59,0
w K2 = CNCONY = =6 | LYONS EQUATION. (POCKET STN=3044T=1 P,412=3) 93.0 62,0
X2 = (NCON) = =5 ! RESAR=41 EQUATION (DOCKET STN-30480=1 P,4:4=9) 86,2 64,5
wnazs  CLADDING PROPERTIES wewas CONTHCL SIGMAL, ., INPUT GROUP NOQ, 3 FORMATTED 12 COLUMN T5=76 K3m=a

HEAD INn TABLE FROM CARDS (INPUT GROUP NG, &), NAME| 15T INFUT3

SAME AS PREVIOUS STEP,

LIRCALDY=2 ¢ BUILT IN DATA ). REFER D= 964
IIRCALOY=4 ¢ BUILT IN DATA 3. REFER D= 9&4
20~PERCENT CDLD wORKED TYPE 316 STAINLESS STEEL.

K3  (NCLADY,GT.O
K3 = 0
K3 m(NCLAD) = =2
K3 w{NCLAD) = =4
K3 a{NCLAD) = =9

#xsss  CLADDING YIELD STRENGTH EGUATION asass CONTROL S1GNAL«,,INPUT GROUP NO, 2 MNAMELIST /INPUT/ 1YIELD= O

IYIELD= O i ¥YIELD STRENGTH 1§ USED FROM TABLE DATA wr[CH 1S ASSIGNED By NCLAD.

###e4  RAD[A FLUX DEPRESSION wewnkn CONTROL SIGNAL.,. [NPUT GROUP NO, 3 FORMATTED |2 COLUMN TT=T8 Kam Q
K4 (NFLXY ,GT40 : READ [N TABLE FROM CARDS CINPUT GROUP WO, T), NAMEL |ST  [NPUT&
1 K4 = 0 : FLAT (FIRST STEPY, SAME AS PREYIOUS STEP {(FROM SECOND STEF)
i K4 = (NFLXY w =1 H BUILT IN EQUATION { BESSEL I=ZERC DISTRIBUTION ) REFER D= 9184917
i
; w4dun  AXTAL POWER DISTRIBUT|ON sewsws CONTROL S1GNAL+. . INPUT GROUP NO. 3 FORMATTED 12 COLUMN 79=80 K= 1
[¢] LGT.0 H READ IN TABLE FROM CARDS (INPUT GRQUP NO, B), NAMEL |ST  INPUTH
. K5 = o} H sAME AS PREVIOUS STEP,
!
| annss  |HRADVATION MODEL ®wwes CONTROL SIGNAL.., INPUT GROUP ND, 2 NAMELIST /INPUT/ IFLUX = 1
I
JIFLUX = © H FAST FLUX IRRADIATION,
IFRUX = 1 : THERMAL FLUX IRRADJATION,
awxss  LINFAR HEAT RATE ASSIGNMENT SIGNAL ###*x  CONTROL SIGNAL,..INPUT GROUP NO., 2 NAMELIST /INPUT/ IPEAK a0
IPEAK ,GT,0 : LINEAR HEAT RATE WHICH 15 ASSIGNED BY GRQUP=3=INPUT 1S CONSIDERED TO ROD=AVG=VALUE.
1PEAK,LE.O H LINEAK HEAT RATE WHICH I5 ASS5IGNED BY GROUP=3-{NPUT 15 CONSIDERED TU ROD-PEAK-YALUE.
*#ees  CLADDING CREEP wwssw CONTROL SIGNAL...INPUT GROUP NQ. 2 NAMELIST /INPUT/ 1CREP = O
JTCHEP, G140 H READ In TABLE FROM CARDS {INPUT GROUP KO, &), FORMATTED F10.0s E10.0
1¢REF = O : NOT CREEP,
[CRER = =2 H S5AME 65 ATR Z[RCALOY TUBE. J.NUCL.MAT, 41,(1%712, P327T. REFER 0= 950
TCREP = =3 : SAME A5 PRESSURE TUBE. REFER D= 951
1CREP = =4 : SAME AS F1GRO wWAPD=TM 618, REFER D= 9352
[CREP = =5 : ATRONEwW} MODEL REFER D= 953
suxse  STORED ENERGY CALCULATION seaxs CONTROL SIGNAL,..INPUT GROUP NG, 2 NaMELIST /INPUT/ 1STOR = O
[STOR = O 1 STURED ENERGY CALCULATION 15 NQT PERFORMED.
ISTOR,LT.O STCRED ENERGY CALCULATICN 1§ PERFORMED. REFER D= 700
#asds  HIGTORY INPUT suus CONTROL SIGNAL...INPUT GROUP ND. 2 NAMELIST /INPUT/ NHIST = 0
NHIST = O ' TINE DEFENDENT HISTORY:
NHIST = 1 H BURNUP DEPENDENT HISTCRY.
#xs#x  CLADDING ELASTIC CEFORMATION snass CONTROL SIGMAL.,.INPUT GROUP NO. 2 NAMELIST /INPUT/ 1CDF ==l
ICDF = 0 ' ELASTLC CLAD DEFLECTION NOT TAKEN INTO ACCOUNT,
: 1CDF (LT.0 H ELASTIC CLAD DEFLECTICN TAKEN INTO ACCOUNT.
sunan  FUEL SWELLING MODEL a#sss CONTROL SIGNAL.,.[NPUT GROUP NC, 2 NAMELIST /INPUT/ ISWELL= 1
ISWELL® © H FUEL SWELLING IS5 NOT TAKEN INTQ ACCOUNT.
1SwELL= 1 i GELTHOFF., ET AL, MODEL IS USED. USED 1N GAPCON C CONSERVATIVE MODEL )
15WELL= 2 H REVISED GAP CLUSURE MODEL 1S USED, USED IN GAPCON THERMAL=1 ¢ OPTIONAL )
#nwds  FUEL THERMAL EXPANSION EQUATION #anan CONTROL SIGNAL...INPUT GROUP NO, 2 NAMELIST /FINPUT/ NEXP = 2
~m==THEAMAL EXPANS[ON COEFF, AVERAGE  DELTALL/L/CT2=T1) 25/2800 500/2800
k wam=fl  fDEG=C)mmam
NERP = O H FUEL THERMAL EXPANSION 15 NQT TAKEN INTO ACCOUNT.
NEXP = 1 H QOTH AND HALTEMAN, ¢ GAPCCON ) REFER D=812 1,1145E=5% 1,1430E=5
* NEXP = 2 H CONWAY  FINCEL AND HAIN < GAPCON THERMAL=1 ) REFER D=812 1,4978E=5 1,6354E=5

wassts CALCULATE THE CALDDING=TO=COQLANT HEAT TRANSFER COEFFICIENT awds®
CONTROL SIGMNAL,,.[NPUT GRQUP NO, 2 NAMELIST FINPUTY  SIGHF = »1,000

S1GHF,GT,0. ¢  COOLANT [5 UNSPECIFIEQ AND THE FILM COEFFICIENT WILL BE SET TO SIGHF.
S51GHF = 0, COOLANT IS LIGUID 5001WM, ( PRESENTED HEDL=TME T1=232, JUNE 1971 }.
SIGHF = =1, ¢ COOLANT 15 WATER, ¢ DITTUS=BOELTER EOUATICON 3, REFER D= 929
SIOHF = =2, ! COOLANT 15 WATER, { JENS LOTTES ERUATION ) REFER D= 5286
S|GHF = =3, T SUBZ00L=D]TTUS B8CELTERY SATURATESJENS LOTTES
wewss  FUEL THERMAL EXPANSION MODEL saams CONTROL S1GNAL...[NPUT GROUP NO, 2 NAMELIST /INPUT/ MEXP = &
MEXF = 1 H GAPCON MOOEL , ( MD5T CONSERVATIVE )
MEXP = 7 H PLASTIC MODEL, ( AREA BALANCE TYPE )
MEXP = 3 !  TWC REGION MODEL, ¢ HALF CRACK TYPE )
MEXP = &4 i BRITTLE MOOEL. { CONPLETE CRACK TYPE )

wauws GAP CONDUCTANCE CONYERGENCE METHOD swaws CONTROL SIGNAL,, « INPUT GROUP NO. 2 NAMELIST /INPUT/S MCONY = 0

MCONY = 0 H S|MILAR METHOD WHICH 15 USED FOR GAPCON~THERMAL=l.
MCONY = 1 1 NEWTON=RAFPHSON METHOD,

#ad#s  GAP CONDUCTANGE EQUATION wesas _CONTROL S!GNALy..INPUT GROUP NO. 2 NAMELIST  /JINPUT/ MREVY = 0
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MREVL = =1 B RESAR-41 EQUATION

: ]
|
i MREY1l = 1 ROSS AND STOUTE EQUATION
1 1
| . _ 1
| asins FUEL DENSIFICATION MODEL ##sas CONTHOL SIGNAL+..INPUT GROUP NC, 2 NAMELIST /INPYT/ MDEN = 2 k
! 1
' MDEN = O ' DENSIFICATION |5 NOT TAKEN INTO ACCOUNT, L}
] MDEN = 1 ¢  HALDEN DENSIFICATION MODEL, REFER D= 946
L} MDEN = 2 I -GAPCON- THERMAL=2 DENSIFICATION MODEL |
: PR |
|
| +5n%s  FUEL RELOCATION MODEL #sa%w CONTROL SIGMAL, ., INPUT GROUP MO, 2 NAMELIST /INPUT/ MRELOCs 1
1 |
| MRELOQC= O H RELCCATION. 1S NOT TAKEN INTO ACCOUNT. |
1 MRELUC= 1 ! GAPCON THERMAL 2 RELOCATION MODEL REFER D=1123
1 : |
1 3
i wwune TEMPERATURE DISTRIBUTION PRINTED #u#x+# CONTROL $16NAL ., INPUT GROUP WO, 2 NAMELIST /FINPUT/ [IPROF= 1
I f
| [IPROF= 0. ! RADLAL TEMPERATURE PROFILE 1S5 NOT PRINTED. |
| TIFRQF= .4 % ‘RADI AL TEMPERATURE PROFILE: 15 FRINTED, 1
| : 1
* | I
I auwes RESTRUCTURING MODEL wewws CONTROL SIGNAL.,.INPUT GROYP MO, 2 NAMELIST /INPUT/ MREST = 0
| |
{ MREST = 0 H RESTRUCTURING CALCULATION JSNQT PERFORMED. |
| MREST = 1 : RESTRUCTURNIG CALCULATION §§ PERFORMED, REFER D= 936 1
1 S 1
¢ |
| #uu®s  FUEL CREEF s#ksa CONTROL SIGNAL...INPUT GROUP MO, 2 NAMELIST /INPUT/ LCREP = 0 |
| |
! LCREP = 0 .3 FUEL: NOT CREEP. |
1 .LCREP = 1 : FUEL CREEP, i
I : |
1 |
1 I
SAMPLE  PROBLEM (TYPICAL FwR PINY T6=09=09 9 HR 58 MINUTE
ETT IR SIS 2 A L ety
®  [NPUT. VALUES #
T e T e T
*"QQ‘**'.*O"“f"i}"‘*.‘l““’"#.fii*"il-‘"*f"‘i_‘.“l.**.‘*"""‘i""'**'*"‘&“"""".f‘i“‘..*“‘lﬂw * *
* *
* FUEL COMPOSITION . *
- [ D] 9.0 WEIGHT FRACTION PUDZ2 FRPUOZ *
* d4Q, wWETGHT FRACTION PU239 FR39m} . ~FR4Q=FR4L *
. 02 U ‘WEIGHT FRACTION PU240 FR&0 -
+ ¢ 3 Q9,0 CWETGHT-FRACTION PU241 - FR4L *
* 1.0000  WEIGHT FRACTION uQ2 FRUUZ=1 . =FRPUOZ -
- ()] 20,0300 WE]GHT FRACTION U233 FR35 *
* 0.9700 WE]GHT FRACTICON U238 FR3&ml.=FR3% *
- C 5) FygEL DENSITY 0.92TO0CRRACTION T} U,92T00CFRACTION T FRDEN L4
* ¢ ) RESTRUCTURED FUEL DENSITY 0, 960D0LFRACTION TD) 0,96UDQ(FRACTION TDJ FRSIN -
* ¢ 7) FELLET PIAMETER 0.53193¢ CM ) 0,36690(INCHES) DF% *
# ( BY INITIAL RFSTRUCTURED FUEL DIAMETER o M) G.0 CINCHES) DSINZ *
* ¢ 93 INITIAL CENTER HOLE DIAMETER 0.0 CCM ) 0.0 CINCHES) pvelpz *
* r ) PELLET DISH DIAMETER 0.18300¢ CM ) 0,07205 CINCHESY DDISH *
# () PE{LET Disw DEPTH 0,0 [N B ] g.c CINCHES) HO1SH »
» PELLET~TO-CLAD DIAMETRAL GAP 0,01651¢ CM ) G, 0LEB0([NCHES) GAP=DC|=DFS *
* (L0) CLAD INsJDE DIAMETER D,94844( CM ) 0.37340(1NCHE5) BCl -
* ¢L3)y CLAD QUTSTE DIAMETER 1.07T188C CM ) 0, 42200C0INCHLS) pce *
- * {12)Y FUEL LENSTH 36%. 76000( M ) 144 ,Q0000( | NCHES) LFUEL (REAL) +
* ¢13) INIT1AL CENTER VOID -LENGTH 0.0 M ) .0 {INCHES) LYCIDZ{REAL) *
#  ¢l4) SORBED GAS.CONTENT 0. OiTOO(CCIGRAMJ 3,01 700(CCIGRAM) s *
= {15) FRACTION OF SORBED GAS wHICHM 1S H2. | 0.0 0,0 xX -
*  ¢16) PLENUM VOILUME TLLTTH3LCU, O 0,43800(CUs IN.) VYPLENZ »
*  (18) AxIAL TEMPERATURE GRADIENT ACRQSS CORE 23600000 (DEE O) 6%,80000(DEG F) DTEMP *
*  €19) COOLANT PASSAGE EQUIVALENT DIAMETER 1.40005¢ M ) 0,551 20 CINCHES) DE -
. * ¢20) COOLANT VELOCITY 4,25B9T (M/SEC) 13,97300CFT/5EC) v *
% {23) FUEL SURFACE ROUGHNESS, ARITH, MEAN 0.10160E=03( {M ) 0,40000E=04{ INCHES) ROUF -
- (24) CLAD. [D° SURFACE ROUGHNESS ARITH. MEAN  0.50800£-08( CM ) 0.20000E=04 ¢ INCHES) ROUC *
*  (35) MELTING TEMPERATURE OF THE FUEL 2850,00000(REG €} 5162,00000¢DEG F) ™ »
* (36} FILL GAS PRESSURE 20,0000 (ATMOSPHERES) 20,00000{ATMOSPHERES) ATMOS *
* FILL GAS COMPOS|TION »
. (37 1.0000 MOLE FRACTION HELIUM FRAGHE »
* (387 0,0 MOLE FRACTION ARGON FRACAR *
- 39 0.0 MOLE FRACTION HYDROGEN FRACH b
" 40y 0.0 MOLE FRACTION NITROGEN FRACN *
* (1) 040 MOLE FRACTION KRYPTCN FRACKR -
* t42) 0.0 MOLE FRACT]ON XENCN FRACXE -
% (43) COOLANT [5 WATER (DITTuS=BOELTER EQUATIONY SIGHF = =1,00 *
- (44) THERMAL FLUX [RRADIATICN - TIFLUK = 1 -
* 45) FUEL THERMAL EXPANSION 15 TAKEN INTO ACCOUNT, NEXP = 2 *
* €55) NUMBER OF AXTAL SEGMENTS (LIMIT OF 200 NPOW = 10 *
# { ) FUEL DENSIFICATION [S TAKEN INTQ ACCOUNT, MDEN = 2 »
* ¢ ) FutL RELOCATICN MODEL 15 USED. MRELOCs I *
& { } RESTRUCTURING CALCULATION 15 PERFORMED MREST = 1 L3
" (57) THE HYDROGEN |S ASSUMED TO REACTY WITH THE CLADDING ~ NOH - 1 -
“ (603 ELASTIC CLAD CEFLECTION TAKEN INTC ACCOUNT, ICDF = =1 *
* ( Y GEITHOFF. ET AL, MQDEL IS USED. 15WELLe 1 *
% (b2 STORED ENERGY CALCULATIL ! IS NOT PERFORMED, ISTOR = @ [3
* ¢63) A PEAK POWER NEEDS TO BE (NPUT. [PEAR = @ *
% (6% RADIUS TEMPERATURE PROFILE IN FUutEL PIN IS5 PRINTED [ 1PROF= 1 *
& () FUEL THERMAL EXPANSJON 15 TAKEN INTO ACCOUNT. MEXP = & L
L (67) GAPCON=THERMAL=~1 OR[GINAL CONVERGENCE METHOD [§ USED MCONY = O -
* ¢ )} YIELD STRENGTH [5 USED FROM TABLE [DATA WHICH IS ASSIGNED BY NCLAD IYIELD= C -
* ¢ ) TIME DEPENDENT WISTORY NHIST = ©Q *
* { ) FISSION PRODUCTS YIELD PRINT CUT NUCLEI= 1 *
* *
ERRRRR AT RRRE R HEEEERAAANBRRAREERIES BEAL e RREL LA Sl BUREENE - pt A A
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FRERBHEE RN * * BRI TR » *F

* .

®  (48) FUEL THERMAL CONDUCTIV|TY VALUES DETERMINED FROM DATA OF LYONS + ET AL

-

* TEMPERATURE THERMAL CONDUCTIVITY

*

. UNRESTRUCTURED FUEL

» ——— —————

» (DEG Q2 {DEG F) (WATT/CM=C} (BTU/HR=FT~F) (WATT/CM=C)

*

- O 32, 0,092 5,301 0.097

» 300. 5724 0,053 3.043 0.053%

L £00, 1112, 0,037 2,150 0,039

" 900, 1652, 0,029 1,693 0,031

L lz00. 2192, 0,025 1.540 0,026
1500, 2732, 0,023 1.312 0.024
1800, 3272, 0.022 1,273 0,023
2100, 38l2. 0,023 1.309 0,024
2400, 4352, C.024 1,414 0,026
2700 4892, 0,027 1,585 0.029
3000, 5432, 0,03z 1.825 0,033

POWER{
POWERY
POWER{
POWER{
POWER(
POWER(
POWER(
POWERC
BOTTOM, ., ., PONER(

ERE N B L S B B I N B R B I I A B A B A B R R R O N I B AN B BE IR B B N N

(513 CLABDING 1S ZIRCALOY-4

TOPauseu~POWER(1L)®™
POWER (10} =

9=
)=
T)=
6) =
5=
4=
3=
Z)=
1=

€ ) AXIAL POWER DISTRIBUTION

[NPUT
VALUE

0, 230000
C.630000
0.560000
1,210000
1,330000
1,400000
1.3%0000
1.210000
0,960000
0,630000
0,230000

SEGMENT NO.m 10,

SEGMENT
MEAN

0.433031
0.500604
1l.092649
1.289023
1+384693
1.384692
1.289023
1.092649
0.B8Q06T4
0.433031

RESTRUCTUREP FUEL

(NCON} = =4

TSR S I 0 A R

{BTU/HR=FT=F)

2,578
3.202
2,263
1.781
1.51&
1+380
1,33
1.3717
1,488
1,668
1,920

(NCLAD) = =4

Iy e g R Y e T Y R L R R e R S I L e e a e A it S L it Al bbb bbb bbb b b )

I¥[ELG= 0O
TEMPERATURE THERMAL YIELD YOUNGS POI550NS THERMAL MAYER
CONDUCTLVITY STRENGTH MODULUS RATIO EXPANS ] ON HARDNESS
COEFF,
(DEG ©) (nFCMPEY KGFCH2) CKG/CTMZ) 1S (KG/CM2)
25,0 0,12900 3150.0 0+97200E 4086 0,370 0.58300E-0% 9470,0
100,0 U+ 13600 2650,0 0+ 91400E+06 0,400 0,62500F=05 73600
200,0 0.14300 2450,0 9+ 91400E +06 0,400 0,62500E=0% T360.0
300,0 015200 2450.0 0191400E+06 0,400 0,62500E-05 T7360.0
400,0 0.16400 2450,0 0491400E+C6 0,400 0,62500E=05 7360.0
500,0 0.18000 2450,0 04916005 +06 0,400 0,6250CE=05 7360.0
B o e e L L L R e e T L AL bR e e *
(34) FLUX DEPRESSION VALUES USED (NFLX)= 2
OLAMETER FLUX HATIC
( CM 3 (INCH)
0.0 0.0 1.4000
0,9319% D.3669 1.03000
J T Ty T L e e A d el o] ERRBRRS
NODAL POINT NO,= 11 POWER({11)

veaer 1 AXTAL POYER DISTRIBUT{ON (SEGMENT MEAND s vuwas

Min.

o — - — &

AvG,

MAX .

]
i
|

3
*
M
|
I
I
|

IE R E R E R B ERESE A EEE R R LR R L EEENEEREEEENFEEEEERNENEEEREEEEEEEREEERENREER LR EREERERESSERERSEMSHE.]

[P RE U RSP S PR ST ST LSS TR TSP R T LR SR SR S SRS it IR L e b e A b et b b Al b
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{1 s1EP F4 (Z) SAMPLE PRO&LEM (TYFLCAL PwR PIND PAGE 1/ 10

AT AL RN RN NN EsqEE AN EEEsrATs AR SR R A nn e R

% LINEAR HEAT RAT[NG(AVRAGE) 2,837 (Kw/FT) 93,082 (WATT/CM)
BUHNUP (PIN AVERAGE) T.612 (M¥D/MTL) 0,2565E+18 (FISSIONS/CC)
{(8) TIME !N REACTOR 1,000 (DAYS) . 24,000 (HOURS)
(R) COTLANT INLET TEMPERATURE 545,000 (DEG F) 285,000 (DEG C)
COOLANT OUTLET TEMPERATURE 60%.800 (DEG F) 321.000 (DEG )
COCLANT PRESSURE 2250,000 (PS1} 158,223 (KG/CHMZY
(3 cuMULATED CP TIME 10.B440(SEC) COMPUTED TIME AT THIS STEP T.6630{SEC)
B T e e i L L L L T T I e P LI L e Py T Exmasw
am .
ax 1A AXTAL LINEAR  HEAT BURNUP AVERAGE  COOLANT FILM COEFFICIENT CLAD OD SURFACE
SECTION DISTANCE RAT ING NEUTRON TEMP, BTy HEAT FLUR
NUMBER M) {INCH) (W/CM (Ku/FT) (MWD/MT2 FLUX (NV) {CEG ) wATT/CMZ=-C fHR=FT2=F WATT / (M2 BTU/HR=FT2
1 18,29 7.20 40,3075 1.2286 3,30 4.845E+12 286,56 3.106 5479,923 11,962  37916.610
. 2 ba.pb  21.60 74,5219 2,274 €,0%  8.958E+12 289,46 2.09¢ 5453,141 22.114  70101.682
3 9l,4% 38,00 101,7060 3,1000 8,32  1+223E+13 293,37 3,082 5428.721 30,179 §55668.420
4 128.02  50.40 115.9850 3.6571 9,81  L.442E+13 298,02 3,070 5406.,402 35,602 112856,953
5 164,99 64,50 128.8%01 3.9266 10,54  1.549E413 303,00 3.057 5384.042 38,242 121226.199
& 201,17 79420 128,890} 3,9286 10,54 1¢54%E+13 307,498 3,049 5370.083 38,241 121224,430
7 237.7T4 93.60 1159,9830 3,6571 9,81 1+442E+13 312,63 3,045 5363.277 35,598 112H46,662
8 274.32 108.00 101, 7060 3.1000 8.32  1.223E413 316,56 3.043 5159.287 30,175  95654,576
! 9 310,90 122,40 14,5219 2.2714 6,09  8.955E+12 319.44 3,064 5361, 862 22.110  TOUBE,559
10 347,47 136.80 40,3073 1.228% 3,30 4.845E+12 321.90 3,064 53614187 11,939 37910.461
20 ¥¥1]
CLAD oU CLAD 1D CLAD  THERMAL GAP FUkL SURFACE NO. OF GAP =
&% 1AL TFMPERATUAE TEMPERATURE CONDUCT[VITY AVERAGE HEAT FLUX CONDUCTANCE
SECTION CwaATT / BTU / TEMPERATURE FTERATIONS
NUMBER (DEG C) (DFG F2 (DEG €Y  (DEG F) CM2=C) HR=FT=F} DEG C)  (BEG F) wATT / Cw2 BTy/HR=FTZ 1 2 3 & 5
1 29041 554,74 255,61 564,10 0,151368 8.78%080 3la,5% 598,19 13,712 43467, 90 ¢ 5 2 2 0
2 296,58 565,85 306.15 583.08 0.152157° 8.794700 337,89 640,21 25,326  BQ283.43 2 5 2 2 ¢
3 303,17 577.70 316,156 601,06 0.1531%0 8,852090 356.18 673.12 34,535 109477.11 2 4 2 2 0
4 30561 589,30 324483 616.70 0.154058 8,904551 369,35 595,83 40,718 12%9075.84 2z & 2 2 0
5 3rs.51 399.92 331,78 629,20 0,154828 8,945077 378,08 712,55 43,726 138610.68 2 3 2 2 0
& 320,53 408,95 336,73 638,12 0.155427 B,983661 382.71 720,88 43,723 138603.41 2 2 2 2 0
7 324,32 615,77 339,36 642,86 0.155812 9,005941 382,85 T21.1% 40,712 12%056,88 z 22 z ©
8 326,48 619,66 339,22 642.60 0.155934  9,01297% 377,91 T12.24 34,527 109451.93 2 4 P 2 0
9 326,70 620,07 336,05 636,90 0.155759 9,0D2862 366,48 691,67 75,0319  B026D.43 2 4 2 2 0
10 324,93 B16.87 330.00 626,00 0,155292 &,975862 348,03 693.448 13,718 43454.36 2 5 2z 2 0
oD ITERATION SUBTOTAL (THIS STEP)= 98
ITERATION TOTALCUP TD THIS STERY= 162
STEP 2 SAMPLE  PROHLEM (TYPICAL PwR PN} PAGE 2/ 11
W10 GD
AXTAL  GAP CONDUCTANCE(BTU/RR=FT2=F3 GAS TEMP, INCREASE Ll FUEL RADIUS(MM) INCHEASE |~ CLAL RADTUS{MM) RADTAL
SFCTICN S0LID  GAS- RELEASE  JuMP THERMAL THERMAL HOT GAP
NUMBER  =S$OL1D CONDUCT RAGIANT  TOTAL  RATE DIST, MM EXPANS{ON S#ELLING TOTAL  EXPAN, rREEP PRESSURE  TOTAL (MM
1 0,0 £30,10 5.97 636,07 0,00030 0.000281 0,013084 0.0 G.U1875%% 0.00794 0,0 -0,00%32 0.00263  0,06642
. 4 a.0 693,10 6.72 699,82 Q,0003% (,000294 0.01le335 0.0 n.323508 0.,0021% 0.0 «0.00532 0.0G288 0.06192
3 0,0 750,%4 7,35 757.94 ©.0003% 0,000304 0,019505 0,0 0.077439 0.,00854 0,0 =0,00532 [.00312 0,05623
4 0.0 795.34 7.83% 803,17 0.00043 0,000312 0,021668 0.0 €,030227 0.00866 0,0 -0,00532 0.00334  0,05567
5 0.0 821,74 8.15 829,85 0.00044 0.00031b 0,022846 U©.0 0.031746  0.00885 0,0 -0,00532 0.00353  0.05434
& 0.0 8.33 835.25 0,00045 0.000319 0.023133 0.0 0.U31993  G.00900 0,0 =0,00%32 C.L036E  L,05824
7 Q.0 8,33 sl&.13 0©.,00044 0,000319 0,022367 0,0 0.030926  0,00909 0,0 ~0,00532 0.003T8  D,D5540
° 8 0.0 2,14 780.35 0.00041 0.000316 0,020592 0.0 0.028526  0.,00912 0,0 -0.,00532 D.C0381  0,05783
g 0.0 7,71 T26.4% 0,00037 ©.000310 0Q.017883 U,0 0,024826 C.00908 0.0 =0.00532 0.003Te 0.06146
10 0.0 657,40 T.05 664,45 0,00032 0,000300 0,01454& 0,0 0.0202i6  0.0089%6 0,0 -0.00532 0.00365  0,065%8
[&¥2)] G0 Go (1Y : am @D B
aX]AL  FUEL Fu:l vOL. AVG . FUEL BOUNDARY RAD[US  (MM) PEKCENT CHANGE FIiL GAS CONTACY  (CLAD 1D
SECTION  SURFACE  CENTER FUEL CENTRAL 1700 1350 OKIGINAL RADIUS  CONDUCTIVITY PHESSURE  THERMAL
NUMBER  TEMP, TEMP, TEMP. voID DEG C DEG C SUKFACE FuEL OD CLAD OD CAL/SEC BTU / STRESS
(DEG ) (Ed € (DEG C) (MM) T (MM) CMM) (rmM) {002 [doFaep] =CM=C HR=FT=F (KG/CM2) (KG/CMZ)
1 333,488 430,038 366,305 0.0 0.0 0.0 4,67839 0,405 0,0683 0,00057 0.13777 0.9 =25.784
2 36%,634  5U3,520  434.83% 0,0 o.C 0.0 G.6831a  0,504%  U,0735 0.00058 0,l4l34 0.0 47,422
3 396,208 530,641 490,005 0,0 0.0 0.0 4,628707  ©.588Y  0,0767 0Q.,00060 0O.l4402 0.0 =64,302
4 413,867 892,751 528.388 0.0 0.0 0.0 4,68986  O,648T  U.0834 U.0006D 0.14594 0.0 75,411
3 424,385 B86, 636 549,735 0.0 0.0 0.0 4.69128 U.6RL3 0.0674 0,000l 0.14721 0.0 ~80.605
I 428,6B5 6¥2,24% 554,665 Q,U 0.0 c.0 4.69162 G, 6366 0.0906 0,000kl 0.14T789% 0.0 -80. 295
7 426,343 668,727 542.5%7 0.U G.0 0.0 4.b9056  0.663T  0,0926 0.00061 0,14791 c.u =74.562
8 416,597 615.823  512.72yv 0.0 c.0 Q.0 4.BEBBLE  D.6122  0,0932 0,00061 0.14719 0.0 =63,154
9 396,911 535,408  464.369 0,0 ©.0 G.0 a.65449  0.5334  U,0%23 C.00060 O0.14%%52 G.0 ~46.326
10 366,064  435.536  #00.3ls 0.0 0.0 0.0 4,67%895 0,4339  0,0898 0,0005% O.l4283 0.0 -25.132
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STEP 2 SAMPLE PROBLEM (TYPICAL PwR PIa) PAGE 3/ 12
@)  PLENUM VOLUME 7,17753 (CM3) 0.43800 (INCH3)
&) PLENUM TEMPERATURE 326,55%%6 (DEG C) £19,80000 (DEG F)
(@D COOLANT SATURATE TEMPERATURE 344,8%963 (DEG ()
{&5 INITIAL PLENUM PRESSURE 20.00000 (KGACM2) 244,40000 (PSD)
(LD  INTERNAL GAS PRESSURE 50,50336 (KG/CM2) 1i8,1578% (PSD)
(ZR)  TOYAL GAS MOLES IN & PN 0.13166E=01 (MOLES)
GASES IN PLENUM 0.71290E=02 (MOLES)
(LT GASES N A GAP OR CENTRAL vCID 0,603T3E=02 (MOLES)
(LB} FP GAS RELEASED RATE (PIN AVEHAGE) 0,00039 (FRACTION)
COMPDSITION OF PN GAS (MQLES)
@9 (X))
INITIAL FILL GAS  GENERATED IN FUEL RELEASED GAS CUMULATED  GAS FRACTION
HEL TuM 0,0131655168 0.0 0.0 0.0131655168 04999942
ARGON 0.0 0.0 9,0 0.0 0.0
HYDROQGEN 0.0 0.0 0.0 0.0 0.0
NITROGEN 0.0 u.0 0.0000007511 0,0000007511 0,000057
KRYPTON 0.0 0.0000061397 0,0000000025 €. 0000000025 0,000000
XENON 0.0 ) 00000360169 0,0000000147 €.0000000147 0,000001
ToTAL 0.0131655163 0,000042156¢€ 0,0000007683 0,0131062851
STORED ENEHGY
mmmmmmemameee (00 G &
AXIAL NOMINAL REAT CAPACITY STURED ENERGY VOLUME AVEHAGE STORED ENERGY
S5ECTION STORED ENERGY PER UNIT LENGTH
WUMBER  CAL/KR=MOLE BTU/LB=# CAL/GRaM RTU/LB CAL/GRAM BTU/LR CAL/CM  BTU/FOOT
1 19.068 5148.368 22,351 40,232 224535 40,563 156,312 18.908
Fi 194359 5229.645 27,230 49,015 21917 49,531 i90.872 23,086
3 19.576 3285,587 31,210 56,177 31,599 56.879 219.187 26,511
4 18,707  5320.771 34,002 61.20% 34,674 62.053 239,128 25.923
5 19,715 5339,245 35,563 64.013 36.083 64,950 250,490 30.273
6 19,790 5343.41% 35,924 bh. 664 361454 65616 252,859 30,584
1 19,752 9333.114 35.9037 £3.067 35.533 €3.960 24k, 4TH 29.812
8 19,8655 5306,733 32,860 59,148 33.284 59,512 230,877 27.925
E 19,483 5260,468 29,355 52,839 29680 53,425 205,877 24,901
16 194224 35190.610 24,763 44,373 24,981 44,967 173,283 20,959
AX1AL  VOLUME=TEMPERATURE AVEWAGED  (CONVERGENCE IN ITERATION)
ITER, TEMPERATURE INNER PRESSUSE
(UEG, €2 (DEG. F) (KG/CHMZ) (FS1)
1 515,618  960.112 51.685 734,938
2 Gs4,518 904,133 50,487  7i7.926
3 43h,427  903.969 50,505  Tls.1sl
“ as4,390 903.902 50,503  T18.158
CONVERGENCE RELATIVE EHROK  (FHACTION)  0,00u08 (COWVERGENCE CRITERJON  0.00%)2
STEF 2 SAMPLE  PRUaLEM (TYPICAL PwH Pi) PAGE a7 13
AXTAL DENS[= RELOCATION RESTRUCTUR NG CENTRAL  vOolL  (HOT) RAL TS FOR NEKT STEP (MM
SECTION FiCatioN RADIUS  TEMP. HADIUS LERGTH vOLUME  CENTRAL PELLET CLAD INMER CLAD QUTER
NC MM M) (M) EG Q) (M) (MM)  (CUB MMy VO ID SURFACE SURFACE SURFACE
1 0.0 0,005672 Jeld 1731.54 9.0 0.3 0.4 0.0 4,65963  6,74218  5,35540
? 0.0 0,006973 De8 1731,56 o.0 0.0 0.0 6.0 4,65963  4.74218  5.35940
3 0.0 0.007934 0.2 1731,54 0.0 0.0 new 0.0 4,65963  6,70218  5,35940
o c.0 U.C08559 2.C 1731,54 0,4 0.0 0.0 0.0 4.65963  4,74218  5,35940
5 0,C 0,00885% Q.7 173145 .U 0.0 ¢.0 0.0 4.65963 474218 5.35940
6 5.0 0.008859% 0.0 1731.54 0.0 0.0 0.4 0.0 4,65963  4.T4218  5,35940
T c,0 0.008559 0.0 1735.54 0.0 0.9 0.0 o,0 4.55963 4.T4218  5,35%940
) 0.0 0,007934 0.9 173154 0.0 0.a G.0 0.0 4.,65963 4a 74214 5.35940
9 0.0 0.006973 0.0 1731,54 0.0 0.0 0.0 0.0 4.65963  4.T4218  5.35940
10 c.0 0.005672 gl 173154 0.4 0,0 0.0 0 G 4,65963  4,74218  5,35960
AX 1AL PELLET ELONGATION LENGTH {CM) DISH PELLET AXIAL DENSTFICATION
SECTION DISH oLe - oL - SHOULDER DENSF = DENSIFIED  DENSIFY +
NO, cOLD  SHOULDER CENTER DISH) CENTER) TEMR, (C) CATION LENGTHCIMY  EXPANSIOM
1 36,5760 36,6852 36,6861 0.1092 g.1101 337440 0.0 G0 0,10924
2 36,5760 36.7198 38,7213 0.1438 G.1458 498,01 Q.0 0.0 0.14380
3 36,5760 36.7505 36,7535 0.1745 0.1775 582.45 0,0 0.0 D.17445
4 36,5760 16,1732 36,7771 0,1972 0.,2011 642,53 G.0 G.0 0,15719
5 36,5760 36,7559 3647904 0,2099 Ge2148 675,33 0.0 0.0 0, 20992
& 36,5760 36.TBB1  36.792¢ G.2121 0.2166 680,89 9.0 0.0 0.21210
7 36,5760 36,7793 36,7832 0.2033 0,2073 658,36 0.0 0.0 0,20330
[ 36,5760 36,7598 36,7630 0.,1838 0.1870 607,43 G,.0 0.0 0.18381
9 36,5760 36,7311 36,7332 0,1551 0,1572 529.71 G.0 ¢.0 0,15513
10 36,5760 36,6971 36,6981 0.1211 0.1221 432,76 0.0 0.0 0.12115
(ToTAL) 365,700 367,6701 367.499) 1.7101 1.7391 0,0 1.7L009
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STEP 2 SAMPLE PROBLEM (TYPICAL PR PIN2 PAGE &/ 1%
GAS RELEASE MECHANISM |NFORMATIGN
)] 4
AXTAL GENERATED F.P. GAS GAS RELEASE RATE RELEASED GAS {ATQMS PER UNIT LENGTH)
SECTION (ATOMS PER UNIT LENGTH) UNTIL Now  ThIS TIME azmsas=sx KRYPTON =morweaz ==xsammEE AENON ru=zzmssss
NUMBER KRYPTON XENGN MAX, VALUE STEP MAX. YALUE [N TH[5 STEP MAX, VALUE [N Trl5 STEP
1 0,43781E+16  0.24883E+17 0,000231 0.000295 0.0 0,12916E+13 a0 0.TI40TESL3
? 0,B0943E+16  U.4TYSRE+1T £.000233 2,00035%0 0.0 U, 2836TE+13 0.q Qule4TBE+1G
[ 3 0,11047E+17  0,64885E+17 ©.000736 0,000395 o.0 0.43595E413 0.0 0.25606E+14
4 0413032E+17 0.76926E+17 0.,000240 0.000426 .0 0.55459E+13 0.0 G.32736E%14
5 0.1.000E+17  0.82801E+17 0.000244 0.000443 0.0 0.619682E+13 0.0 0.36659E%14
6 0,14000E+17  0.B2BO1E+17 C.000248 0,000447 g, ¢ U.62539E+13 6.0 C.3698BE+14
7 0,14032E+1T  U.TE926E417 0.000252 0,000637 0.0 0.5696TE+13 0.0 0.33613E+14
[ G 11047E+1T  Q.645453E+1T C.000255 0,000413 0,0 0,45616E+13 0.0 D.26T93E+14
L ] 0.8G94IE+16  0.4T052E+17 0,000257 0,0060374 G.0 G.30272E+13 0.0 0.1759TE+14
10 0.43781E+16  0.24BB3E+17 0.000259 0.000322 0.0 0.14135€+13 0.0 0.80222E+13
AXTAL SUM, 0.17110E+18  0159309E+18 . 002855 0.2039061 0.3 0.41179E+14 0.0 0.24183E+1%
AX|AL AVG, 0,10110E+17  0.59309E417 0.600245% 0,000390 0.0 UL.41179E+13 0.0 0.24183E+14
' (T TOTAL MOLES
IN  FUEL 0,b1397E=05  0,3601TE=04 U1 2500TE=04 0ilubBGE~OT
= RELEASE RATE {HY VOLUME AVERAGE TEMP,) .., iesrsrsrs 0400039
i) RECALCULATED RELEASE RATE KR 4 XE sevveavsaneress D004 0.00041
@ (&
Ax18L PELLET PELLET STUCK PELLET VOLUME CHANGED PLENUM PY ENUM PRESSURE
LENGTH CHANGE LENGTH CHANGE CHANGE HY ELUNG YOLUME INDUCED PELLET
| (Chr -AT]ON {C™3) (CM3) LENGTH CHANGE
i P N T L T
| OUE TO THEHMAL EXPANSION 1,710092% 1,208le21 5.9693722 5%,56790
i DUE TO Ax1AL DENSIFICATION 0.0 0.0 T.L1775342 54.50336
DUE TO EXPANS[OM & DENSIFY 1.7100925 1.2081621 5.9693722 55,5679¢
STEP 2 SAMPLE  PRO#LEM (TYPICAL P#R PN HAGE 5/ 14
! @D pETAIL  TEMPLRATLHE DISTRIBoTION
AXTAl SECTION [NERI WSLE 2 nODE 3 NOLE @ NUDE B nGDE & OpE T

RADTLCH)Y TESH (LY RApICCM) TE=P(C) RaDICCM) TEMP(C) HKADIC(C TEMECCY HAD]CCHY TEMPULEY =all (Ml TEMPIC) HADILCHY TeMP(C)

COOLANT 286,86 ZHY. 4 293.4 298.0 36300 308,49 Al2.6
CLAD o0 0,%362 240, 4 "X Y] £96.b G.5363 303.2 0a2363 3U9.6 0.5363 315.5 G.h3e3 320.0 G363 32443
CLAD 1D 0,674 295,86 GedT4H 306.2 U, 4745 31e.l OiaTae AZa.B Ca4Teb 331.4 U.4746 336.7 L.4746 33%.4
GAP AWG, TEMP. 314,86 337,49 35642 369.3 AT, 3874.7 3B2.9

PELLET SURFACE 0.5673 333.3 V. kB3 369,86 0,4687 396.2 0.6650 413,73 T 4691 YL G.ab42 428, T U.4691 w2643

RADIAL NODE 5 0,211 345,7 Qu42ly 393,5 0.4218 430.0 0.a4221 454, f 0.422¢ 489,0 D2z 473.% 0.4222 467.9

2 10 0.3743 356,8  0,3747 419,4 0,3750  4B1.5 0.3752 493,1 0.3753 310.9 U, 3753 515,86  0.3752  506.8
1% 90,3274 3e6,7  0.3278 435,3 0.3781 4902 043263 528.3  0.3284 349,5 G.3284 554.%  0.3283 54Z.5

20 Q,2807 3thea 0.2810 452,9 0.2812 515.9 02814 55%.9 0.2B15 584,72 U.2813 5689.3 0,281 574.3

Z5  0.2339 352.9  0.2342  468,1 0.2344 53m.1 0.23u5 587,64  0.2348 6lé.5 0.234b 619, 0.2345  BO2.4

30 0.1871 339.0 0+1873  4B0.7T 0. 1875 b5 T 0.1876 1G5 0.187T  639.9 G.,1877 645.3  0.,1876  B25.8

33 0,ls04 393.8 ° L1405 43046 U, L4l 5T1+%  J4le07 628.8 60,1407  680.1  0.1401 b65.6 0vlaut 6444

40 0.,0936 37,3 0.0937 4971 0.0937 58241 0.0938 642,00 0.U934 674,65 0,0938 680, 3 U.0%38 65749

“ 45 0.0468  399,4  D.0888  502.1  0.048%  588.5  0.0%6%  650.1  0.086%  453,7  0.,04b%  689.3  0.046% 666.0
PELLET CENTER 0,0 00,1 U0 503,5 U,0 590.6 0.0 652,48 0.0 686.6 0.0 692,2 u.0 6B, T
AX1AL SECTION NOGE H HoDE % NODE 10
RADICCM) TEMP(C) RADI(CM) TEMP{C) RADI(CMY TEMP(C)
COOLANT 316.6 319.4 321.0
CLAD OD 0.5363 326,5  0.5383 326,77  0.5383  32a.9
CLAD 1D 00,4746  33%9,2  0.,4Tes  336,1  Q,4746  330.0
GAP AVG, TEMP, 317.9 366.5 A48.9

PELLET SURFACE  0.4688  &l6.6 D.4bs4  396.9 0.4680 3661
RADIAL NODE 5  0,421%  &%1.,3 0.4216  421,6  0,4212  378.8
10 0.3751 483,5 ‘PEREY | 444,32 0. 3744 39g0.4
1% 0.3282  513,0  0.3279  464,9  0.32T6  400.8
20  0,2813 S39,2 0.2811 4B3.1 D0.2808  409.9
25 0,2344 S62.0 0,2342 498,7 0.2340 4176
30 0,187%  58l.1 0.18T4 511,  0.,187T2  426.0
3% D.l4De  596.1 041805  522.1  0.1406  429.0
40 0,0938  60T7.0  0.0937 529,44 0,0936 4326
45  0,0669  613.6 0,0468 533,99  0,0468  434.8
PELLET CENTER 0.0 615.8 0.0 535.4 0.0 4355
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cASE 2 AX1alL SEGMENT 1 OF 10 16-09-09 $ HR 56 MINUTE 29 SEC Tl

Py -13] SAMPLE  PROBLEM (TYPICAL PWR PIN) Al il

800, 0,0 Qme=e==PELLET CEMTER 1000 -— 2000 3000
400, 0,09 | *

400, 0,19 |
400, Q.28 |
400, 0,37 |
339, 0.57 |
399, 0,5 |
399, 0.65 |
3948, 0,75 |
398, D.84 |
397, 0,94 |
397, 1.03 |
396, 1,12 1
395, 1.22 |
295, 1.31 |
394, 1,40 |
393, l.50
392, 1.%9 1
391, 1,68 |
390, 1.78 |
389, 1,87 |
386, 1,96 |
387, 2.06 |
385, 2,15 |
384, 2,2% |
383, 2,34 |
381, 2,43 |
380, 2.53 )
373, 2.62 |
377, 2,71 |
373, 2.81 |
374, 2.90 |
372, 2.9% |
370, 2,09 |
369, 3.18 |
367. 3,27 |
365, 3,37 |
363, 3,48 |
361, 3,% |
388, 3.6% |
357, 3.74 |
355, 384 |
353, 3,93 |
350, 4,02 |
348, 4,12 |
36, 4,71 |
343, 4,30
341. 4,40 |
935, 4.4% |
336, 4.58 |
333, 4,68

LN AR R XA IR A

EREE NN I NN N

LI I B 3

- THERE 15 A GA®, GAP CUNDUCTANCE [S 633.8 BTU/HR/FT2/DEG F

7958 LE + | CLAD INNER SURFACE

290, 1 m—— 1 CLAD CUTER SURFACE

287, r < COGLANT

CASE 2 axlAL SEGMENT 5 OF 10 76=09=09 9 HR 56 MINUTE 30 SEC 690

EREE @ SAMPLE PRCBLEM (TYPICAL F¥R PIN) bt

687, 0.0 Qm-====PELLET CENTER 1000 - =2000 —=me====3000
637. 0.09 I

686, 0.19
686 Q.28
685, 0,38
684, 0,87
682, 0,586
G81l. 0466
679, 0,75
677, 0,84
675, 0,94
672, 1.03
670, 1,13
847, l.22
666, 1,31
660, 1,41
657, 1,50
6533, 1,60
649, 1.6%
44, 1.78
640, 1,288
635, 1.97
630, 2.08&
625 2.16
620, 2.2%
614, 2.3%
&0, 2,44
€03, 2.53
597, 2.63
591, 2.72
584, 2.81
578. 2491
5T1. 3,00
5844 3,10
557, 3,19
549, 3,28
542, 3,38
534, 3.47
i 527, 3,57
519, .46
511. 3.7%
503, .85
4944 3,90
486 4403
4TB. 4,13
465, 4,22
GB0, 4,32
451, 4,81
483, &,%C
433, 4,60
424, B, 49

332, I 1 CLAD INNER SURFACE

E R B
R k¥ k¥
* ¥k ok &k * ¥ K
¥ E XK EDEEKD

* & ¥ &

THERE 15 A GAP, GAP CONDUCTANCE 1§ 827.7 BTU/HR/FT2/DEG F

* 3 % &

316, I n— f CLAD QUTER SURFACE

303, i < COOLANT
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CASE 2 AXTAL SEGMENT 10 OF 10 T6=09=09 9 HR 56 MINUTE 33 SEC 4l

HEE @D SAMPLE PROBLEM CTYRICAL PWH PIND

436, 0,0 Om==-=~PELLET CENBER 1000C 3000
436, 0,09 | * |
435, 0,19 | L !
435, 0.28 | L] !
435, 0,37 ¥ " ! !
435, 0.47 | L] i L}
434, 0.58 | * | ]
a3e, 0,66 | L] | 8
4364, 0,75 i * | 1
433, 0,84 | * | i
433, 0,94 | * | E
432, 1.03 | * I t

'y 431, l.12 » 1 !
431, .22 ) * 1 3
430, 1,31 | * 1 t
429, 1.40 F * i 3
428, 1.50 f * 3 t
427, 1.59 * i |

¥ 426, 1,68 | * | |
425, 1.78 | * 1 1
424, 1,87 | * ! |
423, 1,97 | * 1 i
822, 2,06 | * 1 |
420, 2415 0 * [ ]
419, 2.2% 1} » 1 |
418, 2,34 * | I
4164 2043 * | I
415, 2,53 i » | [
413, 262 i * |
812, 2.71 | " ! 1
%10, 2.81 ¢ - 1
408, 2,90 | " ] |
406, 3,00 + " i !
405, 3,09 | * t i
Lp3, 3,18 | - f ¢
401, 3,28 | * i F
399, 3.37 | * | |
397, 3,86 | - | ]
395, 3,56 | * | ]
393. 3.65% | » 1 t
390, 3.74 | » | |
38R, 3.84 | * |
386y 3,93 | * | |
384, 4,02 | * 1 |
381, 4,12 1 * ! 1
379, 4,21 * 1
376, 4,31 | * i |
374, .40 § * ! i
371. 4.89 | “ 1 1
369, 4,59 * | | i
166, 4,68 | === THERE |5 A GAP., GAP CONDUCTANCE |5 &65.5 BTU/HR/FT2/DEG F

' 330, ! me- m—————] CLAD INNER SURFACE
325, [ —mtmmm——— ————] CLAD OUTER SURFACE
321, 1 C COULANT
| C
STEF z SAMPLE PROS|Ev (TYPICAL PWR PIN) PAGL T/ 18
kY] KADJU=ACTIVITY OF ISOTOPE
amTEAmEEITTTIRTEETEERRE=.
# AXTAL :
NGRE 23 KR 84 KR 85M KR 85 KR 86 KR 131m TE 131 TE 131 1 131 XE 132 TE
DECAY {ONST .
¢1/SEC)Y 0.0 0.0 4.3750E=05 2,0420E-09 0.0 6.68440E=06 4.6200E=04 9.964DE=0T 0.0 2.5680E=0h
Lo NG. OF ATOMS

2,0698E+16 3,8613E+16 1.3377€+16 1,0618E+16 T.6825E+1l6 1.3305E«lé 2,54T6FE+13 1.0348E+17 8.9080E+15 1,5522E+17
3,8266E+16 7.1392E+16  2.67133E+16  1.9631E+16 1.,4204E+17 2.4599FE+1h 4,TIUZE+15 1.5131E+17 1,6609E+16 2,8698E+17
S,.2228E+16 3.T43TE+16  3,3754E+18  2,6792E+16  1,33BBE+17  3,3572F+16 4,4283E+1Y%  2,6110€+17 2,247TTE+l6  3,9166E+17
6,1609E+16 1,]1%495E+17 3,9821E+16 3,1607E+l6 2,78b9E+17 3.96C6E+le T,583TE+15 3.0802E+17 2Z.6516E+16 4.6206E+1T7
6,6181E+16 1,234BE+17 4,27T6E+16 3,3953E+16 2.4586E417 4,2545E+l6 B, 1465E+15 3. 3UAEFE+LT 2.8484E+16 &,96356417
€.6181E+16 1.2398E+17 &,2776E+1&  3.3953E+16 2,4566E+1T 4,2545E+16 &8.1465E+15 D3,3088E+17 2.8484E+le  4,9833E+17
6.1609F+16 L1.1495E+17 3.9821€+16 3.160TE+1le 32.2869E+17 3.9606E+16 T.563TE+15 3,0802E+17 2.6516E+ié  4.6206E+17
5,2226E+16 9,743TE+16 3,3754E+16 2,6792E+16 1.9385E+17 3.3572E+16 6,4283E+15 Z.6110E+17 2.24TTE+le  3.,9166E+17
3,8266E+16 T.1392E+16 2.4733F+16 1,9631E+16 1.4204E+17 2,4%9%E+16  4,.T1028+15 1,9131E+17 1,6469E+16 2.869BE+1T
10 2,0698E+16 3.8613E+16 1.33TTE+Ll6 1,061BFE+le T,6825E+16 1,3305E+16 2.5476E+15 1.0348E+17 #8.9080E+33% 1.3522E+17

O] U PR

SUB=TOTAL &4,.TT96E+LT ®,9175E+17 3.0892E+17 2.4520E+17 1,7741E+1f 3,0725E+17 5,8833E+16 Z.3896E+18 2.05T1E+17 3.5845t+16

CURIE

! 1 0.0 0.0 1+5816E+401 5,8600E=04 0.0 2,4035E+00 3,1811E+01 2,78e6E+00 Q.0 1,0354E+01
2 0.0 0.0 2.9245E+01  1,0834E~03 0,0 4, 4437E+00 5,B813E+01 5.1519F+00 0,0 1.9142E+01

3 o.0 Q.0 3.9912E+U1  1.4786E-03 0,0 6,064 TE+00 8,0267E+01  7.0313E+00 0.0 2.6125E+01

4 0.0 0.0 4,7086E+01  1,.7444E=03 0,0 1.154TE+00  #,4693E+0)1 B.2949E+00 0.0 3.0820E+01

5 0.0 0.0 5,0580E+01 1.8738E-03 0.0 T.683TE+Q0 1.0172E+U2 4.9106E+00 0.0 3.3108E+01

& 0.0 0.0 5.098GE+01 1.3738E-03 0.0 7.685TE+Q0  1,0172E+U2 8.,9108E+00 0.0 3.3108E+01

7 0,0 u.n 4,T086E+0]1 1.7444E=03 0,0 T.154TE+00 9.6693E+01 8,2949E+00 ¢.0 3,0820E+01

§ 0.0 0.0 3.9912E+01 1.4T786E-03 0.0 6,064TE+QQ 8,0267E+01l 7.0313FE+00 U.0 2.8125E+01

9 0,0 0.0 2.9245E+01 1.0834E=03 0,0 4,443TE+00  5,8813E+01  5,1519E+00 W.0 1.9142€+01

10 0,0 O C 1.5818E+401 5,8600E=D4 ©,0 2.4035E+00 3,1811E+01 2.7desE+0D 0.0 1.0354E+01
SUp«TOTAL 0,0 1.0 3,6528E402  1.3532E=02 0.0 5,5505E+01 T.3061E+07 £.4351F+01 0.0 2,3910E+02
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|
| STEP 2 SAMPLE PROBLEM {TYPICAL PwR PINJ PAGE &/ 17
|
AX1AL NODE
NQDE 132 1 132 XE 133 1 133 xE 134 XE 13% ] 1354 XE 135 XE 136 XE SUB=TOTAL
DECAY CONST
¢1/5ECY 8,3To0E=-05 0,0 9,1470E~06 1.5220E~06 0.0 2.8730E~05  7,2190E=0&4 2,0920F=05 0.0
NO, OF ATOMS
1 4,5T36E+1% 3,30T5E+16 1,8394F¢17 1.3651E+17 3,1527E+17 9.0675E¢lé6 1.0B286E+13 T,4225E+16 3,4104E+17 1,6240E+18
F] B, 4558E+15 &,1151F¢16 3,8008E+L17 2,523TE+17 5,8290E+17 1.6764E+iT 2,0016E+15 1,0702E+17 €,9905E+iT 3,0408E+1E
3 1,1540E+16 5,345BE¢16 4,6413E+17 3,4443E«1T T,9555E+17 2,2880E«1T 2.T31TE+15 1,2351E+17 1,0011E+16 4,1745E+18
& 1,3610E+16 9,845BE+16 5,4758E+17 %,0832E+17 9,3835E«17 2,6%92E+17 3,2226E+15 1.3177E+17 1.2088E+18 4.9387E+18
5 1,8625E+16 1,05TTE+1T 5.8818E+17 4,364TE«1T 1,0082E+18 2.8995E+17 3.4618E+15% 1,3520E+1T7 1.3109E+I8 5,3113E+13
b 1,4635E+16 1,05TTE+LT 5,8818E+17 4,3647E+17 1,0082E+18 2.8995E+17 3, 4618E+15 1.3109E+18 5,3113E+18
7 1.3610E416 9,845%8E+16 5.4T54E+17 4.,0632E+17 9.3055E+17 2.6992E+1T7 3,2226E+15 1,2088E+18 4.9387E+18
4 1+1560E+16 8,3458E+16 4,6813F+17 3,4443E+17 T,95335E+417 2.2880E+17 2,731TE+lS 1. 2351E+17 1,0011E«18 4,1T45E+18
9 8,8558E+15 n,113lF+16 2.8008F+17 2,5237E+17 5,8290E+17 1.6764E+1T 2.0016FE+15 1.0702E+17 ©£,9905E+17 3.0408E+18
10 4,5T36E+15 3,307%E+16 L.B394E+1T 1,3651E+17 3.1527E+17 $.0675E+16 1,0826E+15 7.4225E+16 3,4104E+1T 1.6240E+18
SUR=TOTAL 1.0562E+17 /,63B1E+17 #.24TTE+18 3,1522E+lp 7T,2610E+18 2.0940E+18 2,5001F+16 1.1434E+18 9.1218E+18 3.B1TBE+19
i CuRIE
‘ 1 1.0346E+01 0.0 4,5573E+0) 5,6153E+00 0.0 7,0408E+Q)L 2,1122E401 4.1967FE+01 0.0 Z2.5820E402
‘ 2z 1.9128E¢01 0,0 B.4256E+01 1.,0381F+C1 0.0 1.,3017E+02 3,9052E+01 6.0307E+01 0.0 4,6030E+02
3 Z.6106E+01  U,0 1.1499E+402 1,4168E+01 0.0 1,7766E+02 5,3297£401 6. F633E+01 0,0 6, 1546E+02
‘ 4 3,0798E+0L 0,0 1.3566E402 1,6716E+01 0.0 2,0959E+02 6.28T6E+Q1  T7.4503E+01 U0 T.1819E+02
5 3,3084E+01 0.0 1,4573E+402 1,795954E+01 0.0 2,2514E+02 6,T7543E401 T 6443E+0L 0,0 T+86790E+02
& 3,3084E+01 0.0 1.4573E402  1,7954F+01 0.0 2,2514E+02 6,T7543E+01  7.6443E+01 0.0 T,6790F+02
‘ T 3.0798E+01 0.0 1.3566E+02 1.6714E+01 0,0 2.09%9E+07 6.2BTHE+C1  7.4503E+0:r 0.0 T.1819E+02
8 2,6106F+01 0,0 1,1499€4302 1,416BE+01 0.0 1,7766E+02 5.3297E+401 6,5833E+01 U.0 6, 1346E+02
9 1,91286+01 0,0 #,4256£4+01 1.0381E+01 0,0 1.301TE+02  3,%452E401 6,0507E+01 0.0 4,6030E+02
10 1.0346E+01 0,0 4,5573E+C1  5.6153E+00 0.0 7,0408E+01 2.1122E+0G1 4.1967E+01 0,0 2.5820E+02
SUR-TOTAL 2,3893E+02 0 1.0524E+03  1,296TE+DZ 0.0 1.6259E+03 4,.8778E+02 &.4b51E402 0.0 5.6401E+03

SUB=TCTAL

STEP 2
AX AL
NCDE 13z 1
DECAY CONST
(1/5EC)  B.3TODE-O3
NG, OF ATOMS
1 1,3493E+12
2 2,9613E+12
3 &, 5542E¥12
4 SeT936E412
5 &,4T50E+12
6 E.5331E+12
7 5.9489E+12
8 4, T653E+12
9 3,1624E+12
e 1.8T4BE+12
SUR=TOTAL 4,301BE+13
CURLE
1 3.0522E=03
Z 6,6989E=02
3 1.0302E=-C2
4 1,3106E-02
5 1,4648E-02
) 1,8779E-02
T 1,3457E=02
B 1,0780E=02
9 T11538E~03
10 2.3356E=03
9.7313g-02

SAMPLE

132 XE

C.0

3,7T375E+12
2,1415E+13
3,2935E+13
4,189B8E+13
4,6827E+13
6, T247E+1D
4. 3022E+13
1,4462E+13
2.2670E+L3
1e06B3IE+1D

1,1110E+14

CcCOoOUoCoCOoOT O
© CO0ODOoO00O

(=

e e et Tt S L R ER Y PEY TR R RS TSRS R AR S L R R S S SR L E LR AR Rt Al L L AR AR A Ak h At

INVENTORY FP GAS SUMMARY

FROBLEM (TYPICAL PWR PIN) FAGE 10/ 1%
NODE

133 1 133 XE 134 XE 135 1 135M XE 135 XE 136 XE SUB=~TOTAL
%,1670E=-06 1,%220E=06 0.0 2.87130E=05 T,219CE-Q& 2,0920E=03 ©,0
5,4Z68E+13 6,0271FE+13 9.3009E+13 2,6750E+13 3,1938E+11 2.1897E+13 1,0061E+14 4.7909E+14
1,1910E«14 B,B83B3E+13 2,041%E+l4 5,8T10E+13 7,0096E+1l 3, T4TBE+13 2,44BlE+l4 i,0649E+15
1.8316E+14 1,3592E+14 3.,1399E+14 9.0291E+«13 1.Q780E+12 4,8741E+13 3,950TE+14 1,6474E+15
2.3301E+¢16 1,7291E+la 3.9940E+14 1,1a486E+14 1,3714E+12 5,60T4E+13 5,1440E+14 2.1016E+15
2.6041E+14 1.9328E+14 4.4638E+14 1,.283TE+14 1,5%327E+12 5,9859E+13 5.8040E+14 2,3515E+15
2.6275E414 1,9498E+i4 4,503BE+14a 1,2952E+14 1,5664E+12 6£,0396E+13 5,8561E+14 2,3726E+15
Z2.3925E+14 1,7756F«i4 4,1011E+14 1.1794E+14 1,4082E+12 5,75T8E+13 5.2B820E+14 2.1580E+15
1.,9165E+16 1,84222E+l4 3,2851E+i6 9,447TE+13 1,1280E+12 5.l100iE+13 4,1338E+14  1,7238E+15
1.2T1BE+14 9,4385E+13% 2.1800E+14 6,269TE+13 T,0836E+11 4.0023E+13 2.6144E+14 1,1372E+15
S.9303E+13 4.4010E+13 1,0164E+14 2.9234E+13 3,5903E%11 2.39306+13 1,0995E+14 5.2357E+1s
1.T301E+15 1,2839E«l5 2.965%E+15 8,5286E+14 1,0183E+13 4.5698E+14 3.T339E415 1,5560E4+16
L.3444E=02 1.6566E=03 0.0 2,07TTIE~Q2 ©,2313E-03 1.,228iE~02 0.0 T.6173E=02
2,9%0TE=Q2 3,6356E-03 0.0 4,.558TE=Q2 1,3676E-02 2.1190e~02 0.0 1.6120E-01
4,5379E=02 5,5912E-03 0,0 7,0110E=Q2 2.,1033E-02 2.7558E=02 0.0 2.4248E-01
5,7729E=02 7T.1l26E=03 Q.0 &,3189E-02 2,6757E=02 3.,1T05E-02 O.C 3,0562F=01
#,9519€=02 T,9%91E=03 0.0 9.,96T9E~02 2,9906E=02 3,3844E=Q2 0.0 3.3998E=0L
6,509BE=02 8,0206E=03 0.0 1,0087E-01 3,0172E-Q2 3,4l48E~02 0.0 3+4303E=01
5,9277€=02 T.3033€-03 0.0 9,1581E=02 2,7474E=02 3.2555E=02 0.0 3.1382E~01
4,7483E=02 5,8504E-03 ©.0 T,3360FE~02 2,2008E-02 2.B836E-~C2 U,0 2+9414E=01
3,1511E=02 3,B8825E203 0.0 4,86B83E=02 1,sb0%E-02 2,2629E=02 C.C0 l.7215E-01
1.9693E=02 l.BIUQE-bG 0.0 2,2700E=02 &,8099E=03 1,3530E=02 0.0 8,3245E=02
4,28p4E=01 5,2812E~02 0.0 6,62236-01 1,986TE=01 2,5B38E-01 0.0 2,2922£+00

RELEASED FP GAS SUMMARY

wmunE
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STEP 2 SAMPLE PROBLEM (TYPICAL PWR PIN) PAGE 97 18
(€:19) RADIQ=ACTIVITY OF 1SQTOPE
s eEEEmEmy N ————
4enan RELEASED FP GAS .viee
AX{AL
NODE B3 XR B4 KR 85%M KR 85 KR 8& KR 131m TE 131 TE 131 1 131 XE 132 TE

DECAY CONST

{1/5EC) 0.0 G.,0 4,3750F=05 2.0420E=09 G.0 o, 6840F~06 4,p200E=04 9,9640E-0T7 0©.0 2.3630E=-06
NO, OF ATOMS R
1 6,1062E+12 1,1391F+13 3,9465E+12 3,1324E+12 2,2664E+13 3,9251F+12 7,5158E+11 23.0327E+l3 2,62B0E+12 &,579ZE+13
2 1,3401E+13  2,5002E+13 8,6615E+12 6,8748E+12 4,9742E+13 8,0146E+12 1,6495E+12 6,6998E+13 5,76T6E+12 1,005DE+14
3 2,0609E+13  3,845ZE+1l3 1.3321E+13 1,0373E+13 7,6500E+13 1,3249E+13 2,536BE+12 1.0304E+l4 6.8T00E+¢12 1.3a56E+14
4 2.621TE413  4,BY1TE«13 1,6946E+13 1,3450E+13 9,7T31BE+13 1.68%4E+13 3,2272E+12 1.3108E«lé 1.1264E+13 1.9663E+16
5 2.9301F+13 5,4671E+13 1,8939E+13 1,5032E+13 1,0876E+14 1.8836E+13 3.608BE+12 1.4649%F+14 1.2611E+13 2.1975€+14
6 2+9564E+13  5,51626+13 1,9109E+13 1,5167E«13 1,0974E+14 1,9005E+13 3,6392E+12 1.4781E+i4 1.2724E+13 2,2173E+1é4
T 2+6920E+¢13 5,0229E+13 1.T4D0E+13 1,2811FE+13, 9.9928E+13 1,7306E+13 3,3137E+12 1.3459F+14¢ L1.15B8E+13 2,0190E+14
8 2.15365FE+13 4,0234E+13 1.3938F+13 1.1063E+13 &.0046E+13 1.3863F+13 2.6544E+12 1.07B1F+14 9.2812E+12 1.6173E+16
9 1,4311E+13 2 ,670CE+13 9.2497E+12 7T.3417E«LZ2 5,3120E+13 9,1996E+12 1.T615E+12 T.1548E+13 ©6,1393E+12 1.0733E+14
10 6.6TILE+12 1.2449E+13 4.3129E+12 3,4237E+17 2.476BF«13 &,2895E+12 8.7136E411 3,3361€+13 2.8T19E+12 5.0044E+123
SUR=TOTAL  1.946TE+i4 4,6321E+14 1.2582F+«1¢ 9,9365E+13 7,2259E+1a 1.2514E+1a 2,3962E+13 9,732aE+ls 8.3TBIE+13 1,36UC0E+15
CURIE

1 6.0 10 4,6664E=03 1,728BE=U7 0.0 {.0%07E=04 9.3846E-03 8,2207€~04 0,0 3,0545E=03
2 Q.0 0.0 1.02426-02 3,79642E-G7 0.0 1.5562E=033 2,.0597E=02 1.,8042E=03 U.0 6. TO3ITE=03
3 ¢.0 a0 1.5751E-02 5.8351E-07 0.0 2,3933E-03 J3,16Tek=-02 2,7748E=-03 0.0 1,0310E~02
L] 0.0 0.0 2,0037E=02 7,4231E-07 0.0 3,0647E=-03 4,0296E=02 3.95299E=03 U.O 1.3116&E=02
5 0.0 o, 2.2394F=02 §,2961E=07 0.0 3,4028E=02 4,5036FE~02 3,9451E=03 U, 0 1.4658E=02
5 0.0 0,0 2,2535E=02 B,3TC6E=07 4,0 3,6333E-03  4,5440E=02 3,98056-03 0.0 1.4T90E~02
T d.0 20 2,0574E=02 T.6221E=-07 (.0 3.1263F=03 &4.1377E=02 3.,6245FE=03 u.0 1.346TE=Q2
8 4.0 N 1.6481E=02 6,1036E07 0.0 2,5043E=03  3,3145% =07 2,9034E=03 .0 1,0T58E=02
9 Q.0 G0 1.0937E-02 4,051BE=0T 0.0 1.6619F=03 2.1996E=02 1.9268E=03 0.0 7+.1%30E=03
10 0.0 5,0 5.0997£-03 1.8893E-07 0,0 TLT490E=06 1, D256E=02  8,9840E=G6 0.0 3,3380E-03
SUR=TOTAL ©O,0 u,a 1,4878E=01 3,5117E=U6 0.0 2,260TE-02 2,5920E=01 2.8210E-02 V.0 9. 7383E-02Z
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STEP 3 (I SAMPLE  PROHBLEM (TYPICAL PR PIN) PAGE 1/ 20
E o rEaETaSomESTEEEEMCASCEETARETETAETECEREEECICIEsARIOsEEsSzssrzsAETarTaORSISTEECasasscceEss=SEs
{3) L1EAR <EAT RATING(AVRAGE) 5,676 (KW/FT) 186,164 (WATT/OM)
(&) BUNUP tPIN AVERAGEY} 30,448 (MRDFMTYS 0,1026E+19 {FISSIOUNE/CC)
(5}  TI#E I~ REACTOR 2.000 (Days) 48,000 (HOUKS)
() COOLANT [NLET TEMPERATURE 545,000 (DEG F} 285,000 (DEG O)
CI)  COnLANT QUTLET TEMPERATURE 609,800 (DEG F2 321,000 (DEG C)
(H)  CUZLANT PRESSURE 2250,000 (PSI2 158,228 {KG/CM2)
() CumULATED CP TIME 14,692045EC0) COMPUTED TIME AT THIS STEP 3.8480(SEC)
ErmzsfszAaRr IS IrIACaEslcraATEERcSssaExirisscealisErSEIREASIDEE AR Rl AC ARSI s XF AT
am @ 1= ALY,
AXTAL AXTAL LINEAR ~HEAT RURNUE AVERAGE  COOLANT FILM  COEFFICIENT CLAD TEMPERATURE
SECTION DISTANCE RATING NEUTRON TEMP ., BIu o o
NUMBER (Cm)  CINCHY (RACM) CKwsFT) (MWD/MT) FLUX (NV) (DEG Q) WATT/CMZ=C  fHR=FTZ=F WEG ) (0EG C)
1 18.29 T.20 80,6149 2.4571 13,19 §.633E+12 286.56 3.102 5463, 850 294,270 304,638
2 54,36 21.80 149.0439 4,5429 24,38 1.793E+13 289,44 3.088 5338.129 303.763 322.728
3 314t 36,90 203,.6121 &,2000 33.27 2+8447E+13 293,37 3.071 408,094 313,028 338,658
6 128.02 50,40 23%.9700 T.3143 39,25 2vBBTE+13 £98.02 3.058 3381.952 321,312 351,305
: 5 164,59 64,50 237.7803 7,8571 42,16 3,101E+13 303,00 2.048 5368,076 328,089 360,117
) & 201.17 75,20 257,7802 7,8571 42.16  3,101E+12 307.98 3,043 5360,195 333,110 365,017
| 7 237.74 93,80 234,9700 T.3143 39.25  2.8B7E+13 312.63 3.047 5366.049 335,969 365,652
8 274.32 108,00 203,4121 6,2000 33,27  2.64TE+13 316456 3,050 5372,268 336,341 361,521
9 310,90 122.40 149,0439 4,5429 24,38 1.793E+13 319,44 3.050 5371,381 333,938 352,469
10 347,47 136,80 806149 24571 13,19  9.693k+12 221.00 3.0a7 5366.341 328,549 338,944
AXIAL GAP CONDUCTANCE (BTU/HR=FT2=F) INCREASE [N FUEL RADTUS(MM) INCREASE IN CLAD RADIUS{MM) RADIAL
SECTION SOLID  GAS= THERMAL DENSI= RE= THERMAL HOT GAP
NUMBER =S0L 1D CONDUCT RADIANT  TOTAL EXPANSION SWELLING FICATION LOCATICN TOTAL EXPAN, CREEP PRESSURE  TOTAL M)
1 0,0 709,7% 6,73 T1l6,49 0.,01698% C.0 G.0 o,008L103 0.0250927 0,00B13 0,0 ~0,00511 0.00302 0.0604%
2 0,0 824,96 8,09 833.05 0.024663 0.0 -0.003%564 0,0l0863 ©.031963 0.00854 0,0 =0,00511 0.00344 0.05402
3 0.0 205,19 9,25 914,43 0.032000 0.0 -0.009163% 0,01291% 0.035751 0Q.00BS2 0,0 =-0,00511 0.00381 0.03061
4 0.0 987,34 10,0t 997.35 0,037392 0.0 -0,012139 0,014251 0,039503 0.00923 0,0 =0,00511 ©Q.00412 0.04TAT
5 0,0 1040,7:  10.46 1051.16 0©.040278 0.0 -0.013428 0.014892 0.061741 0.00%46 0.0 =0, Q0511 0,0043% 0.04516
6 0.0 1048,31 10,65 10%8.95 0.040576 0.0 =-0.013428 0,0l4892 0.062039 0,00%960 0,0 -0,00511 ©C.00450 0,04501
7 0.0 1007,72  10.536 1018.28 0.038235 0.0 ~0401213%9 0.014251 0.040347 0.00%66 0.0 =0,00511 0.00455 0.04675
8 0.0 933,78 10,10 943,46 0.033231 0.0 ~0,009163 0.0L12915 0.037032 0.00960 0.0 -0,00511 9.00449 0.05001
9 0,0 857,24 9,15 886.43 0.028193 0.0 =0,003%64 0,010863 0.033493 0.00%432 0,0 «0,00511 0O,00432 0,05338
10 0.0 740,19 7.87 748,06 0,0185%3 0,0 0.0 0.008103 0.026656 0.00%16 0.0 =0.00511 0,0G0405 0.0595%4
STEP 3 SAMPLE PROBLEM (TYPICAL PwWR PIN} PAGE 2/ 21
am (€72 GD ED ) ED @®
AX|AL  FUEL FurL VOL., AVG  NOMINAL HEAT CAPACITY s T o ® E D E N E R G CONTACT
SECTION  SURFACE  CEWTER FUEL AT VOLUMETRIC VOLUME AVERAGE PER UNIT LENGTH  PRESSURE
NUMBER  TEMF, TE P, TEMP . AYERAGE TEMP,
(DEG C¥ (DEG ) (DEG O CAL/K=MOLF BTU/LB=F CAL/GRAM RTU/LB CALSGRAM BTU/LS CAL/CM - BTUSFOOT (KG/CMZ)
1 371,892  51B.04T 442,897 19,401  5238,273  27.809  50.0%6 28,123 50,621  195.UT2 23,594 Q.0
2 429,333 Ta0,896 577,237 19,859  5362,045 37,531 &7.646 3B.145 68,661 264,590 32,003 Q.0
3 471,178 952,072 690,982 20,174 S446,.932 46,016 BZ.828 464815 84,267 324,732 39,277 0490
4 44,487 104,141  T6E.994 20,361 5497.350 5L1.722  93.099 52.736 94,924 365,799 45,244 0.0
5 506,083 1157,510 505,864 20,452 5522,158 54,661 38 .3%0 55,804 100,447 387,062 46,819 0.0
6 509,793 113,447  810.701 20,664  5525,157 55,026  99.047 56,183 101.130 389,713 47,137 0,0
7 505,418 1101.358  780.990 20,394 5506.4%1  52.7T8  95.000 53.830  96.895 373,393 45,163 Q.0
8 489,408 959,196 713,499 20,231 462,333 47,700 45,861 48,533 87,396 336.789 40,735 0.0
9 454,528 fre.996 606722 19.946 5385.379 39,755 71,559 40.375 T2.675 280,059 33.874 0,0
10 402,984 594,897  4Te.Bls 19.%29  5272.,842 30,255 54,458 30.61% 55,107 212,360 25.685 0.0
@0 PLENUM VOLUME T.17753 (M) 0,43800 (INCH3)
ZI] PLENYM TEMPERATURE 326,55556 (DEG ¢ 619,80000 (DEG F)
2] COOULANT SATURATE TEMPERATURE 344,8%983 (DEG Q)
& INITIAL PLENYUM PRESSURE 20,00000 (RG/CM2} Z84,40000 (PSI)
Q) INTERNAL GAS PHESSURE 55,19882 (KG/CM22 784,52442 (PS])
TOTAL GAS MOLES [N 4 PIN 0413168E=01 (MOLES)
(IRl  GASES |N PLENU™ 0.TT918E~02Z (MOLES)
[Tva) GASES IN A GAF OR CENTRAL VOID 0,53T66E-02 {MOLES)
[e13] FP GAS RELEASEC RATE (PIN AVERAGE) 0,00136 (FRACTION)
COMPOSITION OF PIN GAS (MULES) HEL 1uM ARGON  HYDROGEN NITHOGEN  KRYPTUN XENON
FRACTION 0.999764 0.0 . 0.000189 0,000082 O,00001¢
AxlAL VOLUME=TEMPERATURE AVERAGED (CONVERGENCE  IN ITERAT[ONI
ITER, TEMPERATUKE INNER PRESSURE
(PG, €Y (DEG. F) (KGICM2) [CLYP]
1 131,155 1348.078 5T7.706 820,574
2 6rT.T4T 1233.944 55,167 T84, 460
3 667,358 1233.317 55,204 785,003
4 667,273 1233.091 55,199 Ta4,92%
(60 CONVERGENCE RELATIVE ERROR CFRACTION) ©,00019 (CONVERGENCE CRITERION 0.003)
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Table B—1 HERKBREH AOHRH

ANENBERBEOREAT » TR

24 rv {AS)

Wi HEE (REHETES ) BR(E) (EuMAmts » ¥ FOf)

S (SRHEYS ) SR (FwFmEs # ~ + OF )

i B R

BHHANRE

BHALOES

B (15— )

SHEEE( CPUS A L)

WHaws 2 v &S (HIE20) EE 1 (IREER FE+E 74 > P ICHE
LRBINBREEEL A PHLOELSDEHE

A AR D O

BEAEBERURMENL DEELNIRER

B HEEL OFEI B DEFE

B EEA . bL KOOLD>0 (THHLLHFATRELANRELFLL 5 ) OBGIRER
ERESELVEEST) v P ENL,

B —EFERESES. 6L KOOL>0oB4id00L7) ¥ FEns,
BESAFTTRARE  qlo =p/(AX (Do +2-Arg )} p=REITE
EEESAEDRE

HEEHATRE
BEETERCEE HBETANXEOTVHRECL > TRD S B EEE
oy TEHBEE Tyap ={Tei +Tgs ) /2

BBl ~t L v | T B T EE Q% =p /X (Dyg +2 - Arge)}
Hyo,F-2vg s #y ALK HETORE LERDE

e kR RS G LAHE TR T A o ((58) SR, Ta158 )

o2 iy VMOBEDFy v 7 - 3 v 5782 Y ARKHELTLI DN S,
SEEHE DGR LE M OBH SEORT » 7O ( (23) 268 I RUBRONLOKE
HyyFoav gy ava  EMREE, FAREE, BRRUGEH
%b,MMWl)O(fﬂbBEESM%41#¢yf-:7#7?72WMﬁTﬂ§)®%é,%

., T oy s EYANEL SN ATY, BERKREY, BROAZOETY Y FENL.

EEEHEE () 2AVTRLO A ABHE

Temperature Jump Distance

<L, M ERMB O BEE, 270 s RUENSE Relocation((8l)), Densification
(BN AMELALEMB L =Ar14e1)

pEECHE  MEE, 7 —7OTANAENER L ARBEMELTENSOEH (S ATchad)

Fob - Few? rap = rGap TA Telag —O Ttuel rOap =HHAF ¥ » 7
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DensificationiC k3%

Relocationl LAZME (L LCOEMEERT AT LI TEMBHLIELLINGS, &
g LEOEVIRBERTECCORURBHLONS )

B4 2 RERCEE (TR BE GO EE (&« ANE) 5% L0ES I HEHLEE
EHNOTEHEL200ET I PE 1D )
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g5 Densification ERCLAMAEMREILILE
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