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Sensitivity Analysis of BOIL 1 Code

Shunji OKAZAKI
Division of Reactor Safety Evaluation

Tokai Research Establishment, JAERI

{Received Novempber 30, 1981)

The BOIL 1 ccde was originally developed at the Battelle Colombus
Laboratory for a quantitative analysis of a "boil off" accident sequence.
The code has been implemented to the FACOM M-200 computer system at JAERI
with some modification of graphic display made by the author.

This report describes the results of a sensitivity study of BOIL 1.
Through the study, it was found that the heat generated from the
zirconium-water reaction was one of the dominant factors in the core
melt process. Propagation of molten regicn in the core was found
sensitive to the selection of the core melt models provided in the

code. Some problems identified in the present study is also described.

Keywords : BOIL 1 Code, Boil off Accident, Sensitivity Analysis,

Core Melt Down, Zirconium-water Reacticn, LWR
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Core Nodalization in the BOIL 1 Calculation
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heat added to node from slumping during meltdown

heat transfer from molten fue! node fallen to the bottom
of the pressure vessel for meltdown model C
steam flow

Fig. 2.2 Mass and Heat Transfer Model in a Pressure

Vessel
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Table 3.1 INPUT DATA FOR BOIL 1, STANDARD CASE

NDIM = 150 Number of time steps in problem

R1 = 2 Zone number of innermost radial region

R2 = 6 . Zone number of outermost radial region

NT = 35325 Total number of lattice positions in Core

NR = 32028 Total number of fueled rods in core

NDZ = 24 Number of axial nodes

MELMOD = 1 Meltdown model A

MWA = 1 . No metal-water reaction after a node melts

ISTM = 0 No steam bypass of plugged channels

Fi2 = 0.445 Radiation interchange factor between top
of the core and heat sink above the core

WFEQ = 457.0 Btu/F Total heat capacity of iron above the core

WFEL = 8920.0 Btu/F Total heat capacity of radiation heat sink
if first iron mass (WFEQO) melts

TFEOO = 500.0 F Tnitial temperature of iron heat sink
above core

DTM = 1.0 min. Time step size

TZERO = 3600.0 sec. Time from shutdown to initiation of the
boiloff accident

QZERO = 8.331x107 Btu/hr Initial core power

HO = 12,0 ft. Unswallen initial liquid level above
bottom of core

TFUS = 6.343x10% F Melting temperature of fuel plus the tem-
perature equivalent of the heat of fusion

ACOR = 46.3 ft2 Flow area in the core

ATOT = 71.6 £t Total flow area in the pressure vessel

H = 12.0 ft Active fuel height

WATBH = 5.2x10" b Weight of water in the bottom head below
the core

D = 3.517x1072 ft Fuel rod diameter

DF = 3.054x107% ft Fuel pellet diameter

DC = 9,975 It Diameter of the core

RHOCU = 54,2 Btu/ft3F Volumetric heat capacity of the core

CLAD = 2.02x1073 ft Thickness of Zircalloy cladding

BW = 3,5x107 Btu/hr.ft?.F Boiling heat transfer coefficient for
water covered fuel rod nodes

CP = 0.5 Btu/gb Specific heat of steam

HFG = 9.116x10% Btu/b Heat of vaporization

REOL = 57.37 b/t Density of water

RHOS = 0.1503 eb/ft3 Density of steam

CK = 8,77 ft/min Mass transfer coefficient of steam
through hydrogen

U = 4.5 ft/sec Steam separation velocity used in lavel
swell model

. X00 = 3.28x10"% ft Initial zirconium oxide thickness

TGOO = 300.0 F Initial water and steam temperature

DH = 4.928x107% ft Core hydraulic diameter

TMELT = 5150.0 F Core multing temperature

DTM2 = 1.0 min, Time step to be used after core melting
starts
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F(i) (i=1, NDZ)
’ = 0.47 0.49 0.53 0.64
1.47 1.50 1,50 1.47
0.64 0,53 0.49 0.47

PF(i) (i=1, R2)

Axial power peaking factors
0.77 0.95 1.21 1.27 1.35 1.44
1.44 1.35 1.27 1.21 0.95 0.77

Radial power peaking factors

= 1.000 1.485 1.262 1.090 0.950 0.473

VF(i) (i=1, R2)

= 1.0 0.1 0.2 0.3 0.2 0.2
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Table 3.3 NORMALIZED AXTAL POWER DISTRIBUTION
TeRe B 48 24 12 6

1 0.47  0.47  0.48  0.533  0.78
2 0.47  0.49  0.585  1.05 1.4
3 0.49  0.53  0.86  L.44  0.78
4 0.49  0.64  1.24  1.44
5 0.53 0.77  1.395  1.05
6 0.53  0.95  1.485  0.533
7 0.64  1.21  1.485

8 0.64  1.27  1.395

9 0.77  1.35 1.2

10 0.77  1.44  0.86

11 0.95  1.47  0.585

12 0.95 1.50  0.48

13 1.21  1.50

14 1,21 1.47

15 1.27  1.44

16 1.27  1.35

17 1.35  1.27

18 1.35  1.21

19 1,46 0.95

20 1.46  0.77

21 1.47  0.64

22 1.47  0.53

23 1.50  0.49

24 1.50  0.47

25 1.50

26 1.50

27 1.47

28 1.47

29 1.44

30 1.44

31 1.35

32 1.35

33 1.27

34 1.27

35 1.21

36 1.21

37 0.95

38 0.95

39 0.77

40 0.77

41 0.64

42 0.64

43 0.53

44 0.53

45 0.49

46 0.49

47 0.47

48 0,47
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Fig., 3.1.1 Fuel Rod Temperature in the Central Core Zone
(Standard Case, Meltdown Model A)
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Fig. 3.1.3 Mixture Level and Molten Fuel Region in the Central
Core Zone (Standard Case, Meltdown Model A)
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12.0 FT = Top of the Core



X10% BTU/HR

CORE DECAY HERT

PERCENT

JAERI —M 9858

Fig. 3.1.5

TIHE AFTER BOILOFF ACCIDENT HIN.

Decay Heat Power History
(Standard Case, Meltdown Model A)

100'-1
90 _percent cladding reacted
80
percent core melted
70 -
&0
50
40 -
30 ~
20 1 percent cladding
reacted percent core melted
10 ~
¢ T T T T f T T T T 7 T T 1
0 B1Y; 100 150
TIHME RFTER BOILOFF RCCIDENT MIN.
Fig. 3.1.4 Percent of Cladding Reacted and Core Melted
in a PWR Core
(Standard Case, Meltdown Model A)
110 100
] L 90
100 -
- B0
percent of F.P. not lost
90 - 70
Core Decay Heat
] (by ANS Standard Equation) L 50
80
k- S0
20 - - 40
1 - 30
Core [Decay Heat
50 {when F.P. loss is considered)
- 20
- 10
50
pu
Ofif T Y T T T T T T T T T T 7 0
0 50 100 150

NOT LOST

PERCENT OF F.P.



JAERI —M 9858

suoy 9100 Teilus) 9yl UI UOTINGTIIST( IdMOoJ TBIXV

ot

4/nL8 (01 X

1v3H Q3N

aodd

£°1°¢ 814

NOI12vay p¥H-YZ
NYHL HO1LINOOY¥d LVIH

k
¥
'
L)
]
]
1
L]
L}
1
4
I
]
L]
L
1
)
L]
¥
L]
1
]
]

d

{"utw g o=1) 1¥vLS 34070008 (1)
'

]
'
[}
]
1
L]
1
1
'
b

;18 95E313Y

*4 01 anp

LH2{3H 3402

14

'zl

(V TSPOW UMOPITIN)
9100 243l ur uorday
Teng uelToW Jo ss=2i130agd 9°T°¢ 314

YIGWAN 300N TV I1avy

; ; ! (ool ! r :
Y.
' LIS L | ] -
' 4
—
N -
'
|-
r— 1 “
—_—_—y
L ¢ I
g1 _ | ——
YIT1 1
ele
T
M . s
e |t
LA LN Ld

o RN
wle
"
e lil—
kMMm.. H i
T U ERROMAaUR
. ala]. HUYHHHHHHBHBAAE
BHE THHHEHBANNONY .
MM OMEENL "-_
H IR} BHUGOE O
HHE N BN H ' v
W1 it ajals o
BNEBanL
_ HBRHUE
NP
HODHNE ~
HOIILIMN
MO L
alalatalalse -4
-
.
.
.
_———
e
1

c
E
=
A
"
-
L]
Loy

U mqapu.l..“ v m:rbS

Viw 09 % § — viw oy = 1 S

uiw §% = ) ___n_ viw Gf = | —--

@ M~ O WU T

© OV 00 M~ 0 WY ST N —

o~ -

~

o
o T T

=T
o4

300N TYiXY

HIGWON



JAERI —M 9858
3.2 FOBRETEFILOEBOICKSE

EEMCBH L e — P T o T LTS, RCRARMCESTHL I £ LTHEMLT
BEOBENL, FOBROFLOE — Ty TRECAS SEBESLETHAD. LinL, RE
O, EREREOTIERICIE, i, REEDE, £TASNRSE Bﬂfw@hé@ﬂ;h
C Do, BREMAEOBECH LT, BRGNLT I RS LIRETH S, £ TBOLL
e R, RARREL OB ENT LT, B2 ETHRNTHA LD, 300MAN T e
B LT3,

%ﬁ%ﬁ?@,ﬁﬁﬁ%%?wA%ﬁmufﬁ@,cm&?w@%ﬁ,%@%g%momfu
3.1 THNTH B, T T, LA EFABECOELLHLT, TAHDEFNIBEA IV
4 TE Y F - RCHABREATE N, EEAEOBRIAKL, FLEMET LB, (O
P2 B ot 4 5,

C OREEF T, BLERT FULDADATIMEE, BEFRY - AOATEEEITH Do
L7-hiaC, L0 — b7 o 7HBEE, FLD — AT A CTHEEHE -2 &EUT
B, FLERREGE, POEBE IVICE IRV ER ST,

Fig.3.2.1ic, A= 7 VBDF — 2B S, RLEESEPREROE 2, B2, B
94 ) - KOBE#REET T, Fig. 3.2.210, EAHKEOELE, HOEEARSRAHICSE T
BikEL , — FREOWERATRT, #8247/ ~ FROSRICE — b7 o 7ERKL (/ — N 51
AL E — b Ty THSEE B, COARKLE— T o TURET ARG, BETH
oz (EL AT 7V A) ITHN 8 HBER L, Fig 3.2. 2 0E#/ — FOmOWRERS L,
211 ) - FARME, BALSAE EHICEBIGEITL TV B, —F, THNOREEROETTIIY
2o TH Y, kR E s —2 (Fig.3.1.3) & GFXETH 5, HRERE, BeHRCE
TT%LT<%C&@H<,%ﬁ%ﬁ$®%%§M(Fg325)%%f%,ﬁﬁéﬂ%ﬁ,ﬁ
ML I ED AT T B, DD, B2/ - FORMAE— Ty 7E, BETRS —XT
3 mERRAKICE D 7 LY F EN, BRAERENGELICLILED, YT =T LK)
EORBOSERTS - 1275, & FUBOBEE, ThOEEER, bRROBPRESNLLD
Th b

B4 oA T EHEEEAE, 105 SHCIHESHIREE, B2/ - FORRICETHERLTCS
(mgazz)cu%,@émmmm@é@mmﬁ?%ﬁﬁ,%2/fﬁubﬁwm§hb.@
Bomlc b Ty P LT, B2/ —FICHE, EHOEMERD sOERARE (Thi
AEEFABORETHD) , - COREMK (300°F~ 1100 FER) TR, Yva =94
4mﬁmﬁﬁé&fﬁl%ﬁwtb,C@t—bTvTH@D(%Z/—F)@ﬁ%ﬁK&%%
DTHDa

Fig. 3.2.31C, HlLEmMEFVC DT - RLBIT S, mw$&ﬁﬁ¢%ﬁﬁ®%2 12, B
04 / — FOBERBA TS, Fig 3.2 410, BEHKGEOEL L, FOFEEARPREFICEY
BiEA, — KOS LR T,

%12;—Fu,£4Wﬁ7$&ﬁ%%3MMC@ﬁKE¢5&,m®ﬁ4bz%y7fm%%
R L B ERERICEFT e BT LER/ - FEKcs z v FEh, ERE



JAERI —M 9858

ﬂ%u%ﬁM%mﬁé(Fgaz5)o%Lfﬁéﬁ*ﬁ@%@mﬁ?t@bb%@g&zwo
C®ﬁ§$ﬁ$®%%ﬁi@,%M/*Fm%ﬁﬁﬁ+%&%§ﬂﬁiﬁﬁﬂ©,JWj;ﬁA
_mﬁmﬂéﬁmﬁﬁﬁbwéo%2mw4Hi%%ﬁgﬁggﬂ@t—%Tyf%%mén
ﬁg&ZST@,%24w—mimwwfﬁﬂb,%T?%iéw%énfwéocnm,C@
194Az%yf(1ﬁ)®%K@ﬁmeT)Kﬁt,%%Kﬁ%t,%TLfaxy%é
NTWADEN, FOBOETFEFREERE LT HESHTOHWHTHE, 14 LAT Yy
f%Oﬁﬁ&Lf,cw/—ﬁﬁmﬁCétt”cﬁzx%éhfw%&&%%ﬂbt

ﬁ4Wf7$ﬂﬁ%%3HMUivﬁ%ﬁ*ﬁ@@w?%;D$Cif%TL,%2/—F%
e ER L, - Ty 7LD (Fig.3.2.3) .

A A vk 7 EHEEREGER 40 HiCiE, FHABAOKEZE D (Fig. 3.2.4 D EGHEKA
C1286{t), YT TL—KRIGEELTS L DU, S EERICE B S eid—
Ty 7 LTS,

Fig. 3. 2. 31V, @@L%TLt/—F@ﬁE@,OFKiTﬁTLkiﬁmﬁéﬂfw

A9, ZORERE mﬂET/—rmmﬁ%?waé%@fdmmoEﬂﬁﬁ@@ﬁ%?btﬁ
samkklzr SRS (BEF 7 ) 5 Fuel Debris) DB IR, KA TVWAMRD, KOG
B (300°F) THbe

ﬁg326,ﬂg&Z?K,%ﬁbﬁ@%?wﬁﬁﬁ%ﬁ@%%f@ AR OBIE L, W
%%@@kﬁ@%é%%fo%%?wmﬁLf,C®2o®¢§7m@%a@ﬁ%mbfnéo
Zhit, Y=L —REUGA, B OEAARE XML T0EIEET LT 5,

SEIER TR b RO, bufﬂ%Twaﬁéoﬁ@/#F@%Tt,%%@%%
PR ENT Pva sy b - KEISE FGEDT DT H Do FLOF 45 % AT L7 RET,
@@®ﬁﬁ@%ﬁwﬁ<ﬁ%ochu,C@%ﬁTEﬁE%WQKﬁ%<ﬂ<Gottwf&&
LRI F L OB BR T OA P LEMIZEA TY (o

FLmaEF A, BliesoTiE, Ao 0EEE ERBERTAETE, LD2ODT 7T
(Fig.3.2.5, Fig. 3.2.7) RE@mERT. 1 BREREHSLEDOEVRD, FLE
ghe Pt kAER, ﬁ%ﬁiﬁwca%?waéacnm%ﬁ,ﬁbﬁ@%fwAfm%ﬁ
W80 HiE ETHERMT Ho CﬂiSlft«t;o mah s — Fosimatiktnic E TRETL
%ﬂ%&ﬁﬁﬁﬁb vova =y a—KR G EHE Utbf& —F, ALHEGE T B
TlE, HROETII 5PN b, TN, mRT -V i/ﬁAﬁi?}(u;OtiC%‘ia’Ck’O
FEFE BB AHKEOET ST FED, Sua =y L KRG EREIETAE CHIR
INDHIHTHS.

Fig. 3. 2.8 ~Fig. 3. 2.10iC{3, L= HWEX AR E, POEae T vA, B, CO3T—A
T LT A A 7 BEARRORKICE T HA0E AR D N S BEEKEETR T 0
L L EEREROME IR, EACERLTYS 77— KERLTO D, SEOBIFTERFEES
o s — FaENE,

"Ry Rs R« :Rs = 032:023:023:012:0C10
&LT%E%ECHOTP%OL@LCQﬁLﬂL%@ETJ,EEL%¥@E@®/"FEH
FTATRECECTV S,



JAERI - M 9858

Fig. 3. 2.8 DAL E F v A BEHEY —2) TH, BALILPLMES ST D, ARG
HizE FFAMIRE CBITLTE . TLT, 50 SRR ITRAGHEKAOT ¢ LD/ —
FicE TRF L. SUSEEEE TSI ESEICLETLTY  CEBRSATY o
mgazgmﬁbﬁﬂ%?w3®#—zﬁﬁ,ﬁ@@@b%ﬁ%ﬁ@@ﬁi@,u%ﬁﬁﬁﬁ
IR E CEIT LT, —H8, FARNOETEZREPhTHEL LHRENT So
FLT, HEEEREAHARMICE TRT LTS LR,
ﬁg&&W@@@@@%?WCQ#AXTH,ﬁb®$®%ﬂ%%%ﬁ@t%??é&,M&
%ﬁm@@ﬁﬁf@%@ﬁ@&,ﬁﬁﬁﬁﬁ@%ﬁmﬁFﬁ%o%Ut%%mm,Eﬁ@ﬁm
PKEEEAE D, FOBROETEREAZILE > TLED L EPRENTV 5o



TEMPERATURE F

JAERI —M 9858

150

MELMOD = 2
1600 -
5000
5000
middle top
4000 4 (ND.12) (NG.2k)
3000 -
2000
battom
0T (N0, 2) /
¢ T I T 1 1 1 I 1 T 1 I 1 1 1
9 50 100
TIME AFTER BOILOFF ACCIDENT MIN
Fig. 3.2.1 Fuel Rod Temperature in the Central Core Zone
{(Meltdown Model B)
20 .
MELMOD = 2
15
_ i
i -
2 o] |
Y0 o
Ly -
-
o 4
= 4
[
> -
= 5 - l |
0 ] ] ] T T I T T I T ) 1
. 50 100 150
- 5 o
=-J0
T TIME AFTER BOILOFF RCCIDERT MIN.
Fig. 3.2.2 Mixture Level and Meclten Fuel Region

in the Central Core Zone

{(Meltdown Model B)

0.0 FT = Bottom bf the Core

(12.0 FT

Top of the Core

)



JAERI —M 9858

MELMOD = 3

1000 =
26000
2
55000 i middlef{ND,12)
3
Se000

top (ND.24)

3000 o

2000

1000 —

bottom(NO, 2)
0 T T T T 1 T T T Y T T T { T !
9 50 100 150

TIME AFTER BOILOFF ACCIDENT MIN

Fig. 3.2.3 Fuel Rod Temperature in the Central Core Zone
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Table A.l.1 VARIABLE DEFINITIONS FOR THE TINPUT DATA

Card 1 (TITLE)

TITLE

Any descriptive title up to 80 columns long

Card 2 (NDTM, R1, R2, NT, NR, NDZ, MELMOD, IMTA)}

NDTM
R1

R2

NT

NR

NDZ
MELMOD

IMWA

]

It

= Number of time steps in problem

Zone number of inmermost radial region, R1 z 1
Zone number of outermost radial region, RZ2 < 10
Total number of lattice positions in core

Total number of fueled reods in core

Number of axial nodes, NDZ £ 50

1, for meltdown model A

, for meltdown model B

for meltdown model C

no metal-water reaction

no metal-water reaction after a node melts
no metal-water reaction above the lowest melted nodes in
a given radial region

-

b= O N
“ e

-

Card 3 (ISTM)

ISTM™

{Notes

0, no steam bypass of plugged channels

1, steam bypasses plugged channels and reacts in unplugged
channels

ISTM # 0 only for IMWA = 2)

Card & (F12, WFEO, WFEL, TFE0O, DTM, TZERO, HO)

Fl12
WFEOD
WFET

TFEQD
DTM
TZERO
QZERO
HO

n

radiation interchange factor between top of core and heat
sink above the core

mass times specific heat of iron above the core

heat sink for radiation heat transfer, Btu/F

mass times specific heat of radiation heat sink if first
iron mass (WFEQ) melts, Btu/F

= initial temperature of iron heat sink above core, F

]

n

time step size, min.

time from shutdown to initiation of the boiloff accident, sec.
initial core power, Btu/hr

unswallen initial liquid level above bottom of core, ft

card 5 (TFUS, ACOR, ATOT, H, WATBH, D, DF, DC)

TFUS

ACOR
ATOT
H
WATBH
D

DF

his

It

melting temperature of fuel plus the temperature equivalent
of the heat of fusion (Tge1¢ + A/C), F

flow area in the core, ft?

total flow area in the pressure vessel, ££2

active fuel hight, ft?

weight of water in the bottom head below the core, b

fuel rod diameter, ft

fuel pellet diameter, ft

diameter of the core, ft

Card 6 (RHOCU, CLAD, HW, CP, HFG, RHOL, RHOS, CK)

RHOCU
CLAD
HW

volumetric heat capacity of the core, Btu/ft3.F
thickness of Zircalloy Cladding, ft
boiling heat transfer coefficient for water—-covered fuel rod

nodes, Btu/hr-ft?.F



CP
HFG
RHOL
RHOS
CK

Card 7 (U,

U
X00
TFOO
DH
TMELT
DTM2

Card-type
F(I)

Card-type
PF(I)

Card-type
VF(I)

JAERI —M 9858

= specific heat of steam, Btu/2b

heat of vaporization, Btu/%b

density of water, wb/ft3

density of steam, b/ ft3

= 8,77 ft/min, mass transfer coefficient of steam through
hydrogen

X00, TGOO, DH, TMELT, DTM2)

1]

[

= gteam separation velocity used in level swell model, ft/sec.
= ipitial zirconium oxide thickness, ft

initial water and steam temperature, F

core hydraulic diameter, ft

core melting temperature, F

time step to be used after core melting starts, min.

(F(1), I=1,NDZ)

axial power peaking factors with I=1 at the bottom of the
core

(PF(1), I=1,R2}

LI

o]

]

O

radial region power peaking factors with I=1 at the
innermost region

10 (VF(I), I=1,R2)

= fraction of core volume in each radial regiomn
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Table A.1.2 Standard Case Input Data List

GEM-FSQ (VD1/L06) === J3525.BOILT#IN.DATACSAMPLE) LEVEL=34
ROW SCROLL == P AGE COLUMN SCROLL ==> 40 NONULLS 50

_ T B el ettt B e e e DD EE LR R R
0100 BOIL SAMPLE PROBLEM + MELTDOWN HMODEL A
G200 150 2 6 35325 32028 24 1 1
0300 0

0460 . 445 457, 8920. 500. 1. 3600, g.331 49 12.

0500 343, 43.6 71.6 12. 5200C. L03517 .03054 9,975
0600 Sa.2 2,02 -3 350. 0.5 911.4 57437 0.1501% B.77

LI0G 4.5 1,28 -6 300. .04928 5150. 1.
Q800 . a7 .49 .53 s .77 .95 1.21 1.27

090G 1.3% 1.64 1.47 1.50 1.50 1.67 1.44 1.35

1000 1.27 1,21 .95 .77 L4 .53 .49 o7

1100 1. 1,685 1.262 1.09 .95 673

1600 1. . .2 .3 .2 .2

wxx END OF DATA SET =

Table A.1.3 Valiable Definitions for the Output Data

EEAERERCE LR LT EFFEER RN

« CUTPUT YARIABLES »

..‘tt*t't“‘*‘tti"‘

TIME = ACCIOENT TIME AFTER TZERO » HIN
Y = MIXTURE LEVEL « FT
¥Yoa1 = RATE OF DECREASE OF MIXTURE LEVEL FT/HIN

WMASS = MASS OF WATER IN CGRE » LS

ALF = yJID FRACTION IN SUBBLE RISE MODEL AT TOR OF CORE

W = TOTAL STEAM GENERATION » LB/MIN PER CHANNEL

S0wW = STEAM CONSUMEGL IN ZA-WATER REACTION La/M1n PER CHANNEL

EL] = STEAM FLOW DUE TD MOLTEN UO2 AND RADIATIGN HEAT 4 L3/MIN PER CRANNEL
TACR = -ACCUMULATIVE FRACTION OF CLAD REACTED

PLL = POWER PRODUCED IN ZR=-WATZR REACTION 8TU/HR

TFALL = TZMPSRATURE OF CORE MATERIAL IN 30T7TIOM HEAD o+ F

TFE = TEMPERATURE OF STRUCTURE AS0VE CORE . F

RADT = HMEAT RADIATED TO STRUCTURE ABOVE COREZ . BTU/HR
TEPL = FRACTIGN OF FISSICN PROBUCTS NOT LOST

TGEX = AVERAGE STEAM TEMPZIRATURE AT TOR OF GCORE 4 F
FOHM = FRACTICN QF CORE MELTED

NGK = CORE BECAY HEAT  28lU/HR

z = DLSTANCE FROM BOTTOM CF CORE o FT

FaM{R )= FRACTION NODE MELTED IN RADIAL ZONE R
XO{R) = THICKNESS OF CLAQ REACTED IN RACIAL ZONE Ry CH

[5{x) STi &M TEMPERATURE [N RAUIAL IGNE R + F

[AC{R )= FUEL 20D TEMPERATUAE [N RaDIAL IINE R » F
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