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SCOTCH: A Program for Solution of the One-Dimensional,
Two-Group, Space-Time Neutron Diffusion Fquations with
Temperature Feedback of Multi-Channel Fluid Dynamics

for HTIGR Cores

Masahiro EZAKI, Tamotsu OZAWAT and Susumu MITAKE
Division of Power Reactor Projects, JAERI

( Received May 29, 1979 )

The SCOTCH program solves the one—-dimensional (R or Z},
two-group reactor kinetics equations with multi~channel
temperature transients and fluid dynamics. Sub-program
SCOTCH~RX simulates the space-time neutron diffusion in
radial direction, and sub-program SCOTCH-AX simulates the
same in axial direction.

The program has about 8,000 steps of FORTRAN statement

and requires about 102 kilo-words of computer memory.

Keywords: Reactor Kinetics, One~Dimensional Neutron
Diffusion Equations, Temperature Transients, Fluid Dynamics,

HTGR Core, Computer Program

*) Visiting sclentist from Kawasaki Heavy Industries, Ltd.,

from June 1, 1976 to March 31, 1977,
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EEF 4 LEF VORKBBUROCESREZRKLEA v v 2 JtTROELFAR LTHFEFRES
5. BES LD AR MR &£ N ORERSER, 207 0~F v — b I Figs 2
L1CRTEOTHS, B E7 0L, Fig- 21 28 LU Fig. 2 L 3R, EHMKE~
Do ABHA AL, BHFLE FORMFRHES L AR SHE ., o EBOL )7 ¢ 26
HEHEOUWIE s TO7TvF ATEDIZD, ARBHAROHREFLE « FO 7L F 6 ~O5HH
Ot s ALLOVEREH S,

BIF =7 VONBERROBEOTH 5,

O BEFFEEEE R L L CREM R R ORIBE7 «+ — F e N o 72 ERT b,
IS QEEIEFFEFER OKERE 5 A AFOFEREOEES BiEICHE 20, SHIE
CHELABAATOF+» 2V ETE 12T OF v » A TOR T MER D& T
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LtctioT, 7 v VEOBZEINLD, LL, PFLEFO 7L+ 2RTEF +» £ VOH
HMADBHMBBA T E=FLER - TAp, CO7TVF ANTREEROGIMBF +
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Time mesh : At

(r, t-0h,T, (rz t-n-At)Fu(z,t-At)

|One -
dimensional
reactor -
kinetics
~ 1
Multi -
channel
flow -
dynamics

Wir, t)sT (r.z.t-nAt)yF (2.1}

Yos Time mesh:n-dit

Multi-
| channel
| temperature
transients

Y (r,t), T, (rzt)F (2.1)
NO

Output
listing

Fig.2.1.1 Basic flow chart for time mesh controls
where t ; Current time to ; Initial time
¥; Neutron flux F ; Coolant flow
T ; Temperature



JAERI—-M 8292

From external cooling circuit

Fex
Upper plenumn
L —
Fi Fa
{; /Orifice
puk{m= 17—3 .
A L Fre
Gravity
N
\Fuel'
UL UL L

Lowar plenum

To external cooling circuit

Fig.2.1.2 Reactor model for simulation of coolant
flow dynamics in core.

_——Group 1
— Group 2
—Group 3
_//Group a3

Fig.2.1.3 Typical core configuration
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S YEBILLD) THRLCLIOBEOBRBICELEELREZEHLIC LXK, 270 5460
b s, LoL, #nsons sy, LESET, 4 2BIFTORFRRE
P ORI MR EET A A A <A 5 vald 1075~107 B, BEHRBHETE 107° ~
1072 F, MBBHTEO 1 ~3PEBBETFHEN, EREFA DL A 4 7 » ¥ 2 THENI
FHERE IR ETHE D, Leti-T, LEI 2OHAHOEZNENILHELIZEA Lo f o v
2 TR AT R OREOHRILZR 5, _

BRSSO B A A b s Ay v ald, Fig. 211 CZOHRAERT LI, BLEH S
ALheF w22 RBLT3EFRBHENOHBID, BAMKEAE LR TREESTEIZAS,
COERT. BEFFHEESLCRBESUHEICACEZI AL X oV 23BBHEOE ALK
AUNEOOT, BREOBRS—RTALHIICEE LEE LT D, £/, BEH X K#mEEt
HR OEBYHERBEEOHEDE A 4 « 27 » 7HIEHET 200, AMOKRELFETIZ
FHOHEEIEI—E THd, Ll , AHS OAANTHRET 2B O (HEEoBE) iciE
1325 it IR OBELEA, AEREY — 7E OB EM O « ADZE(L) TR BOKE Lt
BOSAL b 27 5 THEEEFHF N5,

23 FPOKBEESI

AFEE 2 — FHABFLOER M E R EHE (& 0RVEER) O 1RL2BOFHEFE
#gARRonTNL DR B, TO¥ESACLERITERZE(BGICABTO~OG kT
ME, AFACBSCEBRTA~OhEFREBEZENEND/ Yy 7 ) V7 « T =2 LTANT
B, T, PUHFEEFERACHOCOH SRERIAHEES 2 IREMBELELICE TS 2K
EEATEOHE D,

2.3.1 vk TEETER
BT for 0B D 1 IRITHE T B 2 5A B D DT R © B9 DE F O N(3/onf )

CEET D ERRIC B

Ve Dy ( Zremf tN O +Df B2y +0 —F) (v2f ¥y +vZf 19)

L
1 3y
A P -
+i)31 i Ci = 1 (231)

1 o
VDiVe — (Z3,t+Ndc t +Dt» B*) ¢ +p Zrem, f¥ = v a,:P

(2.3 2)
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51 =Bp (vZf (¥ +uZf te) —AdgCy
(@ =1, 2, wworeemreren L) _ (2.3 3)
LT,
Y s TRy (r, ) FEiEy (20 t)

' OB FREY (r, t) T3y (z, t)

Df, Dt : EmEBET, BT LENOLBGR

Zrem ¢ ERMIREMEHE

Zff, Sf¢ Sl T, BdEFEhEhiciy 28 BN R Ak
Ja 5 BEHFREETEE

N D HEERECEF ORE (3,/cm’)
dc.f. Oc,t 3 SR O &R N T BL U BT 2n 2 NI D BB RS ERAT
Ll
B  HAFASyIZUYT
p ;o IR A RN HHEE
fe 1 HBOERFETHA
Rp 8 OTEOBREDUTFRITHOBMBEK
Ce : HiROBRAMETETHRAE
L i BRPUTF V- T
w, v ; @@hiF, BAFEEFEALHLOEE (cm/sec)
THB, |
T (23 1) BL0(232) REKROBAFZNT TH <,
LR OEE,
TEdT?’ (0. t):%w(o. t)y=Jr(0,t)=0,
(R, t) =¥ (R, t)=0 _ (2.3.4)
g o B OB,
¢ (0,t)=¥ (0, t)=p (H, t)=y(H, t) =0 (235)

coT, R:AVEERE N OB ORMKE AT UELKE (om), H: AEEREY
HEOESDEFREEASUFEOES (m)THB,

FEEEA (2.31) B (232) ROREHEOEWE MDA L, Thd OBEAD
hitFRAZSEUMETE, THabL, (23 1) 55 (233) X% Implicit Method
CEAR(LLT/ — FEITO ¥ 8L ¢ 28<,
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(1) #ArmEELEFER
TR (231 ) BLW (2 32) REAXCERTE A,

o x & K K k_ 1 Oy

a7 "Dt Bz ¥ A y+B - o +C = "3 7 - (23.86)

ok 9 K K,,._ L , 99

o7 "D Gy $TECerEY= (23.7)
zzT,

A=Zremf +Nocf +DfB* — (1 —§) v 5 ¢
B=(1-8)¥3f 4

L
cC=2 4,C
Y, A4

E=J%at +N&.  +Dt B*
F=P2rem.f

THB, £, KEKFHOBEBOKEHTH AT L&/ L, KEEHOHEBA T ORBKZOBE
KIS 2 FACMHE (Z) KfEFEd—E LT 5, '

&, B (236) BEU (23 7) X% Fig- 2381 DL, FLEIFEIK Zi- L <
<7 8LV 21 <Z < Zi+ L THAT B, 0T, Zj B0y FIAYERL, Ao ¥
AW 4] =Zi+1-Zi. 4i-1=2i —Zi-1&Mb, £F, (23 6) RO@AZEZTHR

Esz Y
2 1 9y oy ,H,[ ng]
J‘zi—% wo dt dz_[Df aZ.]Zi_ ! dz Zi‘%

y
mf;  (A-y—B-¢-CldzZ (2.3.8)
1 -7 .

(it 1 oy 8y By
fzi w ot 'dz—[Df a—z']zi+%—[Df G_E]ZH

Zi+t 4
._‘[Z-- (A+Y—Be+o—C)+dZ (239)
i . '

LB, LT, HEBOZY 5 F74 i TRABTHBLVEEHNERTHILNET 5L
Fad 2 i,
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Zi+y 1 8¢ [ aw] [ ]
I Z;-L w0t *dZ = | Dt 5y lzivd Dt az]zl-g
Zi+ _%.
- . (A+y-B-¢—-C)-dZ (2310)
4i -%
2

E13B, s0IC, Wil %

-1
¢ t) =Y (Zit —dt) vl — _
oy _ ¥{Zi 1)V (Zi = ! . (2.3.11)
at 4t 4t
crT, niERAT Y 7ES
BEERESE 7Y 5 P54 v EBLE LT,
Zi4+Lt R 4. 4:
j i £(z)edz =t * 171 +—f? ! (2.3.12)

Zi_
173

TESETEE, (2310) RIZKROEHILESEL 3D,

S ERE ek TR SRS B

W 4t 2 w 4t 2
n n
Vit —¥i vl vl
Privy g Py o
di-1 4

-E—[Am/rn—B.(pn_chi_. > +[A-¢H_B.¢n_cjzi+.T

(2.3.13)
o, HBOERE Ry TER L. TOERN, THbE Zj€Ry DL,
IXj_%==Dﬁi+%==D? | (23.14)
A DT o, E7o, MEA. B, CHLUGEE wit>0T 6ERTHY, (2313) K1
Zi€Rx D& & WAL By

Df

1 1 1 g\ di-1T4i7 q
v +[DK ( +——)+( +A ))——_-]yr
di-y 1T E N4 4 wke 4t 2 !

DE( n K Ai—-1+ dl 1'1_ CK+ 1#1 . Al“1+dl
- (e T ) (v, ) T
(2315)
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115,
_'75'-. Zl ﬁiﬁﬁ RK'_1 &: RK @ﬁﬁ@i%’éfﬂi.

K1 K
Dfi-+ =Df » Dpi+d =D
) : ' (2:3.16)

Ay = =A; A, L TA

L, BB, CHLUEE WOV T OMBALAKTSH S, Licwi-> THEDERTE
(2.38) RADOESMEREZKRDLDIKILE, '

K-1 K-1 K
Dy n D¢ Dy 1 k-1 4i-1
— - i, T +#+(~——+A
di-1 di 1 4i wil . 4t 2
K K-1 K
( ! +AK) ﬁ] yn _Dfn (B +di-, B -4 )gon
w4t 2 b7 T 2 2 !
n-1 n-1
_ s di_ o 4
:(&1+ ‘ ) ‘1+(§+ 1 ) : (2317)
WKLo gt 2 wke 4t 2

X Bic, MEEFHICET 2 (239) REHVTHAKOEMLETL I LROL ST D,
Z{E€Rg D&,

K

Dy n K 1 1 1 K (di—l-'_ Ai)] il
— - A -+ + —— -+ _—.._-+ - —_— . .

4o, T [_Dt(di—l ’-") (vK dt E_) 2 P

K n-
Dy g xk di-1t4; 4 @i di41t+ 45
—_—— . — * —_— . = . - 2 318)
A_i Pi+1 F 5 ‘ﬁ‘]. TAT 2 (

Zl ﬁiﬁﬁ RK—I & RK@i%ﬁ@& ‘3.

- — K
D? 'oa Dli ' Dy 1 K-1 di-1
o @1_1+[ -+ 4 +( X +E . 2
di-1 dj -y i vE-l. g4
4 Dy 4 4
1 Ky 493 t n ( k-1 49i-1 K 1) n
+ | - -+ N -— . . j— + N
(V.K'dt. E ) 2:| i 4i Pit F 2 F 2 Vi
n-1 n-1
4i- ? 4
-1 . . (2319)
vE= L. 44 2 vE.e 41 2

@
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EoD (2.3.15), (23173, (2.3.18)8&0‘(2.3.19)‘5&%3#1 &gy DI TE
Ei s &R KD 12D,

~Riy¥i—1t Pii¥y —Tii¥i+1— 51?1 =Qi1

~M{¥i —Rj29i-1+Pi2¢i ~Ti2 i+1 =Qj2

i'—:2,3, .................. , Imax_l (2320)
BAEMHE,
@1 =V¥1 =9 Imax =¥rmax =0
Ri =Timax-1,t = Trmax-1, 2~ Y
Ti, 1 =Ri+1, 1. Ty, 2= Rj+1, 2 (2.3.21)

A, s, (2320)RXOR, P, T, S, MBLUQiz (2315), (2317),
(2318) BLU (23 19)RERS LEENTERIZESE 5, ZhoFHBOEEDE
Appendix A WXFEHTRT,

(2) BAMILETER

BT E RO ROt EAER (23.1) 8L0 (2 3.2) AL OB FRILR
HRAREERLL L, '

g Kk /1 @ | K K k1 ayr
57-th;5?(u&QwA-w+a e+c = - 5 (2322)
d k /1 0 K K 1 o ¢

. Pl - . cfpm e — 0323
5o D (7 g (r9) TEeRE v g (2323)

KA, 8, A, B, C, DBLUFIZ (236) ol (237)REF—DEETH 5,
F4, (23 22) X oli%E r oW THESTAHE,

Tty | dy 1 6 1 @ ]
jri —* % -dr=|:DfT Fr(“[’)]rﬁé—[fjf? Eﬁ(ﬂﬁ) i+

rit+ 3
—S (A+y—B-o—Cldr (2.5 24)

Ti+

L car = o L2 e —[D R ¢ﬂ
w0t r 7[Df7<—3‘_r_ r :lri‘ t 7 ar I ri-%

=11 -
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ri-
—j (Asy—B+ 9 -Cldr (2.3.25)

1
rl-f

LB, WMEO7Y) Y FI4 i THH TREL URERSER TH 2 LKET 5 L E3 2R

vy 1 dyr 1 0 1 8
. edr = Y _ 1 o
Iri+g1 ot 4 [ o ar(“’“]fi% [oe s 5 ¥ ]oi-y
ri++
~f  (A-¢y-B+p-C)-dr  (232)

ri- 4

B, 2@ (2 328) AxERRAT 5 LKA D,

oz.[j.ﬂﬂ“'l]ri_ oL .w“—w“‘l]m 4

w 4t 2 w 4t 2
n n
o . Yitr — ¥y D . ¥l _1/,?_1
- f+_ . o1 —_— s
i+3 a; f.i-3 Aol
1
¥+ (P ¥ 7 Vi— (¥ —Vio0) £
—Ds 1 » 4 4
f,l“|“§ 4i +Df'i_1 Ai—l
rj + —— ry -
4 4
4 4.
- 1-1 1
FLA-Y" B e =Gl (A Y =B e —Cly,
(2.327)

LT BBOF v 2 AETHEFREIUCEEHZER L LT, KAOEPEEAT S,

4] N . ¥
Df.1+% .———A-_'- - Df'l—E ————AT—

(2.328)

4 : 4

Ltetis T, (2.328) ﬁtii. r; ERy DEEH B £ U TR EE ok 15 R BIK TIRANK

P




JAERI-M 8292

kK {1 4 n k di-1714j n
_ _+ [ . - ., —— - .
Df (d' 4t’i+di)w1+l B 2 i

g 7o, BHEOEFTH,

(2329)

K~-1 1 4 I K- 1 1
— + . A
Df (di"l 4['1 '“‘Ai_l).l/rl L [Df ( di_l

K

: 1 1 1
+D (J+# )+(—~——-—
f 44 4r; +4dy wiEl e 41

d.
+(47_1_ﬁ+AK)' :
whe 4t 2

n-1
+(CK+ i___.,f) i (2.330)
wk e 4t 2 o
x50, BT e DT bR f&%ﬁi’iﬁ’&ﬁ@é&?ﬁ’(®& T B,
_DK( 1o, 4 )(Pr_l +[DK( 1 4 L L
L\ 4., dri—di-1 1-1 t\ di-1 dry — dij-y 4
4 1 ky di-1t 4 } n K/ 1
. . + . — —
4fi+di) (VK‘At E) 2 i Dt( i
n-1
N 4 n FK _"1—1+ﬂ n_7i di-1+ 4y
41"1"""1)%+1 ( 2 ) ! MVK-dt 2
(2331)
P OER T,
k-1 1 4 n o [ok-1y 1 4
-D ( + ) i - +[ ( F_)
e I A Pro gty 7 an 45
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< 4t i

K-1 K n-1
4(F O R +F'4i),n ® di—1+ ?i 4;
2 2 T ke g 2 vEegt 2
(2.332)

1D, MIE®D (2.3.29) 05 (2.3.32)X%E ¥ & P CHONWTEBET L ERAIICE S,
=Ri1¥i-1 +Pi1¥y - Tivier — Si?i —Qn

—M; ¥i Riz¢i-1 t Pi29; — Tiz2 Pi+1 = Qjz
i:2,3. ............ \ ImaX_l (2333)

5o, BREEHER
Yo =y, @, =@, ¢ L, ;= —r,

trmax -1, 1 = ! I max-1,2 =C
tii1 = Tit1, 1» bi, 2 = Ti+1, 2 (2334)

5B, iB. (2333) X OB~xDFEKE Appendix A iCFE EHTRT,

Grid line
1 T 4’1,91

-~
>
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¥ L %

Let L Vo L

Fig. 2.3.1 Grid lines fbr showing one —dimensional
(Z) reactor kinetics
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- -
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¢ ~Ry |~M; Py| 0 —Ry
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“Ru Pu ' (2.335)
. A
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X1 —"( ! ) G:( 11)
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THD, CLT, PEHETZ LY v 27 X x; RKR OB D E LI EOBR

Xi = Hi * Xi+1 + Bj (2337)
REETAE, (23 36)R&0

Hi = (Pi —Rj » Hj_1)"' * Rim1 | (2338)

B; = (Pj —Rj * Hi_1 7' (@ +Rj *» Bj-1) (2.339)
TE525CL0Ta 5, TUOE, EHAOTHETR X4 #H0 ET3HR0E L HE a8k
LT B, EE2ATH) & B BEHINARES G, UL, Hy 8EUB; 3 (23
38) LU (23 39) RICFETED, WRO/ — Vi OFHRMOKEHN & L ShiE T8 O
HOOEMAERTHD, BFHRO/ —F, BIAKETII =1, BFAKKTRI =2T0H

AEELoRABKO UL, ZRFAEICLY H) , Bj ¥8kF 5,
ALK EROSA .

0 : ¢ 0
x1=( O) k9, H, = B, = (o 0)

BH MR AR OSE,

X: = X: &9, Hj

fi
Pl
= —
— [a}
N
@
Il
N
o o]
L] o
e

185,

233 HEHORIOIZ
MEMBLUEGTHFERER, AA7 -2 TRELAESEBCHEEL, @—OHEBETIZ—HROE
LG, CASOESHHEE T 8 JUEBEMEE T, OREEEZRATEZ %,

CL=Cp, +&, (T =Tf )+ By, (Tyy— Ty, )

0

L=1, 2, oo . 9 (2340)
CL H C, =Df.Cz=2rem. C3=p. C4=V2ff. C5=Vf. C5=Dt
Cr =231, Cos =¥, Co = vy,
CL H %E&i’?_ﬂ:

0 :
Teye Tm, BEGT - sREFOBHEE Tr SLFREHEE Ty,
2, TL 3 CL OBMHBEREREZELZZ 1 RESUC 2REH . -
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Z, F12, TOBEF FUEEE I E OFESOFNRE L LT, BEHOREKREOTRICHL
515,

mﬂ%+$w@§%mu%ﬁﬁabfﬂbmw.%+zwm§ﬁ?®ﬁ%ﬁumwotﬁb,
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S ~OFEAICE O F o A VEEEOREEED 5 5, BEHF ¢ 2 VORFHEETVE
Fig. 2.4 1 iTRT,

(1) B+ + 5+ OEEEEE

%ﬂ%+$wﬁ¢%(ﬁﬁzyﬂﬁb,%%zu—i,ﬁﬁmfuyﬁgg)mowfmzm
S (R-2) OBMEEREZEGHETH, THRbE, AEER

0T
veK VT + g = p¢C TS (2.41)
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z T,
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p 3 B E  (Kg/m')

C : & # (kcal KgT
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. oT
J‘ (n-Kd4T)dS+ J. gdv = j pCpu_— dv (242)
ds ds 4v at

TZT, n;HdEdS OHEE CEBRFHEL~T by

3
(242)ﬁmn-dT=‘3% REMERERAT D&

Tass oses |y 3 '
K — d§S + gdv = oC - dv (243)
st dn dv POt

améo<343)ﬁ®ﬁ&¢bfg$m%f»éﬁﬁb.%@@ﬂ;ﬁmﬁﬁﬁgTwomf
DR DR 7 CER T B, TURDE. BRETE K s —a (To ~T), Tg
S 4 S EOORE ST 5L, SHEA v ok i OBET; @, tDABOREE T &L

<,

TS =5 a; Sj (TJ‘*Ti Y +qVj (2.44)

PC,Vj j
j
LT, .
Sj ¢ FEA ¥R 1 OHNEE | DEKE (m®)
@ 3 EHES v v aRi LTOHEOA JMOSEREERK (keal /m®e T sec)
Vi 5 EEAuvai ok (m®)
ENB, LitioT, 2KLOBEHEFERAR, 4 » v 0BEEV U, j) ATIEE, B

P —THB ET 5 &,

6T

Ci,j Mij 5 =Si.iKij (Tiony ~Tip) #855 Kitay (Tigj —Ti5 )

.
Aj g Hy 5 (Ty5 =Ty 0+ Ay jaa Hy g (T 0 — T4 50
+q Vi (2.4.5)

Si,j » Awvva2(.j)OBRFAOTHMEER (m)
Aj,j ¢ Awvali, JHOWTROTHARER (m*)
Kij i+ # ya®4 (-1, )& G, j) HOSEHREZERL
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Hij i Aova®d4rb,j-1)& G, | HOSHMEERE
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LR, CO2WTORMEESES 4KD Runga - Kultaf 2k ia & OMIERE TH < iIK4E,
BN OB, Lo Ao 25 BEBLL, CPUS I a3 KRE(IEDIEHEINS, Lok
T, &a2— FT Peaceman Rachford @%Kﬁfgému\tﬁ{ugﬁag&m (48 C et

ERT VEERT S,
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(2) Wik B0 ARESE
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FE A1,
a B * Ok —> — — 3 —
—ng)::—V(pev>—v¢ e (PTH V(T - vy (246)
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Qj s BIAIESEIC A v v 2R Gy KmMbBzaa¥  (kcal/sec)
kAR S RE L, MO Jt CRERR—EO L R (§ FR) LT 5L,
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+Si+1,5 " Ki+,j (Ti-i"l,j “Ti.j ) (2.49)
ZZT,
Ty ¢ 70s¥74¥ (, }) LOBEE (C)
DD I D, RS OE AL
aT Tn _ Tﬂ"‘l
=, T T 2.4
a1 41 ( 10)
LT, ni: HBHERTyTOES
B T +T
I Y s 1]
Ti,j — > (2411)
me, (249) RPROEFHERIC S,
- 2F 4t - oVy _
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L+ 2Fdt +pVj 1]
24t e
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| )
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Fig.2.4.1 Axial plane of a typical rectangular
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and mesh points
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LT, ,
o MRk (~NUva) OHEEE (kg/m?)
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9G; N
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Gi . TrrLAOREER (kg)
uj ; WAEOHAERMO ONHEH T F ¥ — (kealkg)
F v 2 VIR Fjo OOy s ( kcal “kg )
his ¢+ Fr A VRE Fjg ok v 4 v (keal /kg)
ABEEL — 7HE Fop OO ¥ %0 (keal /kg)
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2185, 7L F AR ORKRBAFENIC—KRT 55 & ORELS RKETEN
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T,
P : 7viaui OFBEA (kg/m?)
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D01z, (264) AEREATR2TLHL,
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dt vicy @ ‘Gt ( )
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- x
- — J‘:il—'_l (%i + r*s i + got gf ) dx (2.5.8)
Al IR
Ty 3 BREKOR ARG (kg /m-=sec? )
S  WEoOHE (m)
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=—gAi (Pipa—Pi) —g7si S~ gAj Ay (Zi+1— Zj)
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Fig.2.5 1 Grid lines and mesh points

for showing one-dimensional
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Appendix B Peaceman Rachford OURFEEZ M7 2 WLBEH

Peaceman Rachford CUURER T, 20X L, LU L, 28AL, WD LS
T D,
LT (x, vy, t)=D{T(x, y.,t)—02,T(x,y, t+k)— 35T (x. y.t)

(B.- 1)
L.T(x, y. t)=D¢T(x y.,t)—0%T(x, vy, t) =8 T(x, vy, t+ k>
{(B- 2)

T,
Dy¢ (u) =k (6(utk)—6(u)l
8,6 (u)=h"1(¢ Cuth/2) =0 (u=h/2))

— RS SR T ORERH B SV TR FACET AREERRKRATEDI NS,

d
CMa—’f:Sihi{T(x—dx, v.t)—T(x, y.t)}

+Sjr1hj {T(x+4x vy, ty—T{x y,t)}+thj{T(X. y—dy,t)

-T(x.,y.,t)} +Sj+1hj41 [ T(x, y+4y. 1) =T (x, v.t)}

(B. 3)
ZIT,
T = H B ()
t = B B (sec )
C = W # (kcal kg)
M = #.,va280mE0EE kgl
Si. Sj = Ay vafio#imE (m?]
hi. hy = FHAEEGRE (kcal /m*C + sec]
T (x y+4y. t)
Si+1
T(x—4d% vy, t) T(x,y.t) T(x+dx, y,t)
Si : Si+1
5
T (x, y—4dy, t)
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T(x, y.t+4t)=([Sjt1 1 T(x+dx y, t+4t) +S;hT(x—dx y, t+4t)

+85 b+ { T(x, y+dy, t) =T (x, v, t )} =Sih {T(x v, t)-T(x y—dy. )}]

4t 4t
W+T(X,y,t)]/{1+(Sihi+55+1hi+1) oM

} (B. 4)
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i OWBE = R BEsETON S, FEOBRTADEEZ2Z Srodicid, x Jif OBER T
HOFBEL Nl DOHEEME SN THE HDOERELEFNENS EL,

Lcti» T, @RflOnFEAOEEEBTHSbOEEE L, EBRAOKTAD 5 OERICE
PEEENZ T (x, v, t+ 41), SREOBEFAOEBEDESHFHEH(x, v, t+4t) &
+5 EREOBFH A 0L D,

T(x, v.t+dt) =T(x, y, t +4t )—H(x, y.t+4t) T(x+4x, y, t+dt)
(B.5)
T(x—dx, vy, t+4t) =T(x—4x, y.t+dt)—H&—4x, y,t +41) T (x, y,.t +4t)
(B. 6)
(B . 4)XDEXRA OB TFESORET (x—4dx, y, t+dt) 2HETS72HC(B. 6 )X £ &
Ad+dE, (B. 4) RIXRNOLHITEERINS,

T(xy,t+d4t) =[(S{41hj+1T (x+4x, y, t +4t)+ Sihi’l"(x“dx, y.t+4dt)

+ Sy { Tl y+ dy. t) —T(xy, )} =S hj{T(x y,t)—T(x,y—dy. t )

4t 4t
—C-_i\_/I_+T (x, v.t)1.7[1 +{Sihi+Si+1hi+1+.SihiH(x—dx, y,t+ dt)} M

(B. 4)
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Si+1hj4+1

H(x y,t+4dt)= oM
N + G by ‘*‘Si+1hi+1+sihiH(X—4X, y,t+4t)

(B. 8)
T(x, y,t+dt)=

SihyT (x— 4%, yt+dt)+8j pihjy [T(x y+dy,t) “T(xy, th =§;h{T Ky —T Gy —d.t))

% +S;hy + S84 hjy1 755 hjH(x—dx, y,t+dt)

(B 9)
E1B, Lt 5T, xBFHA~ OHEEZBRES S HRBT I, (B. 8)RICLDRRERW
~DH (% y, t+41) 285 AR (B. 9)RICKD T (x, y, 1 +4t) OB 6B 5, HXH
OEREICHEL %I, (B 5)REEMLTH VR HEBFROADAEEARASS €
RE~ZRE BT & D3R B, |
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T(x,y, t+ 4t) :[[Si+1hi+1{T(X+Ax,y,t) —T(x, v, )} =S hj {T(x,y,t)—

4
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+Sj+1hy ar | ( 10).
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Avpendix C Order of input data cards

First, the directiom of reactor kinetics solved must be input.

t F

Card type {Format} or Description

group No. Calums

0.1 I5 0; Reactor kinetics solved is in radial
direction

i 1; In axial direction |

(1) The heat transfer data imput

Blank cards are used between sets of data to indicate the last of
particular type of card. Dimensions are supplied in meters, temperatures
in degrees C, and heat transfer coefficients to sink in keal/sec-mZ-°C.

The order of cards is as follows:

Blank card

1.1 11,948 The integer 2 must be supplied on the
first card. (This code is applicable
only to problems for RZ geometry)

Blank card

1.2 Coolant flow rate

The values set the initial flow rate of
channeis.

1.2.1 {(110) NCHAN; Number of chamnel groups
1.2.2 (8F10.0) ((CF(1,T),I=1,2),J=1,NCHAN);

CF(1,J); outer region flow in a channel
of J-th group (kg/sec),

CF(2,J); inner region flow in a channel
of J-th group (kg/sec).

1.3 (6E12.4) Radial gridline of fuel element on
unit-cell model

Supply radii in meters in ascending
sequence. At least 5 gridlines must be
given and 2 gridlines else must be set
outside the outer coolant position, so
these specify moderator block area.
Tnitial radius is zero unless annular
fuel element is used, in which case the
first radius to be entered is that of
immer coolant channel. Maximum number
is 14. :
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Blank card

1.4

(bE12.4)

Axial gridline cards
Same requirements as for axial.
number is 19.

Maximum

Blak

card

1.5

1.5.

1.5

.2

i

i

(5E12.4)
1-12
13-24
25-36
37-48
49-60
{(4E12.4)

1-12

13-24

25-36

37-48

Region specification cards

Two cards are required per region.
First card

Lower radial boundary-meters
Higher radial boundary-meters
Lower axial boundary-meters
Higher axial boundary-meters
Solid material number

Second card (which is required even if
there are no gap)

Radial gap width on high index side of
region-meters., May be left blank if
there is no gap.

Radial gap gas material number. May be

left blank if there is no gap.

Axial gap width on high index side of
region-meters.

Axial gap gas material number
(Repeat this sequence for each region.)

Rlank card

1.6

(6E12.4)

1-12

13-24

Tnitial temperature distribution cards

Fach card specifies an area of constant
temperature bounded by two radial and two
axial gridlines. At least one card must
be given, There is no upper limit to
these cards and subsequent cards may
overlay previous ones. These cards are
also used to specify constant temperature
sinks as a boundary conditions. To do
this the two radial gridlines given are
equal and correspond to an outside
boundary. The specified temperature is
then assigned to the sink and the heat
transfer coefficient supplied is assigned.
These assignments apply over the axial
range specified on the same cards.

Lower radial temperature region boundary-
meters

Higher radial temperature region boundary-
meters
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| 25-36 Lower axial temperature region boundary-
; meters
é 37-48 Higher axial temperature region boundary-
5 meters
49-60 Temperature of the region to sink (°C)
61-72 Heat transfer coefficient to sink if
required (kcal/sec.m®-°C)
; Blank card
! 1.7 (5E12.4) Coolant data cards
: Three cards are required for each outside
; boundary having heat removal by a coolant
; flow.
E First card
! -
5 1-12 Coolant number (1.0 for intermediate,
2.0 for inner)
13-24. 1st imi
4 st Reynolds number limit REl~_ HA(X) is used
25-36 ?nd Reynolds number limit REZ H B(X) is used
3 37-48 3re Reynolds number limit RE3 H C(X) is used
| 49-60 4th Reynolds number limit RE4
| Supply two blank cards. And, repeat sequence
for each doundary.
Blank card
1.8 (5E12.4) Fuel region designation card
This card specifies the area within the tem-
perature map to be considered as fuel for
purposes of temperature averaging. Averaging
is by volume assuming uniform moderator
density outside the fuel region which is
specified by a ratio. The area specified
must be continuous but may include several
RAT regions if all of them have the same
density.
1-12 Number of lowest axial temperature point
within fuel area.
13-24 Number of highest axial temperature point
within fuel area.
25-36 Number of innermost radial temperature point
within fuel area.
37-48 Number of outermost radial temperature point
within fuel area.
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49-60

Ratio of moderator density in fuel region
to moderator density in non-fuel regions.
(Not that temperature point numbers are

to be specified and not gridline numbers.)

Blank card

(6E12.4)

Previously pﬁnched temperature cards

The preliminary run for the calculation of]
the initial temperature distribution will
punch on cards a set of temperatures which
are inserted at this point when runnlng
kinetics problems.

(These cards are also punched at the end
of a kinetics problem.)

Blank card
(This one must be supplied only if no previously
punched temperatures are used.)

10

10.1

10.2

10.3

(6E12.4)

1-72

1-72

1-72

Function parameter cards

Three cards are supplied here giving
parameters which may be used in defining
the functions in the DATA subroutine.

First card

Numerical values of Al through A6,
6 words/card.

Second card
Same for A7-Al2.
Third card

Same for Al3-AlS8.
(1f no parameters are needed three blank
cards must be supplied.)

(2) The kinetics data input concerned with job control

Quantities are given fixed addresses by means of location numbers.

The format

Colum

Colum
Colum

Colum

is as follows:

1 Blank (except for last card of this kinetics set,

which has a 1 punch)

2-6 Location number of first data on card

7 Number of words on this card

8-71 Up to seven words in 9 colum field (7E9.4)

The data required is the following and the horizontal lines indicate

convenient groupings on the cards.
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Location Fortran ..
Description

number name

3 TEND Time to end the problem-secs

147 AVAIL(3) Temperature map print out at every
AVATIL(3) time steps

148-150 AVAIL(4-6) Time point at which to start using the
next time step Aty

152-155 AVATL(8-11) Time steps Aty
During the intervals of time specified in .
AVAIL(4-6), the corresponding Atj will be
used for time meshes when running the code
as a steady state and a transient problem.

159 AVATL(15) Enter 1.0 for steady state calculation,

and 0.0 for transient problem or estima-
tion of poison concentration corresponding
to excess reactivity.

The last card of this set must have a 1 punch in colum 1.

(3) The fluid dynamics data input

All of this input set specifies the coolant duct geometry in reactor

for the simulatien of fluid dynamics phenomena. The data must be

consistent with "The heat transfer data input". The order of cards is
Card type EFormat) or Description
group No. Colums
3.1 (215.2L5) Miscellaneous data
1-5 ITYPE: option of fuel element type
(}; hollow or solid type element
1; annular type element
6-10 ITM: number of entries in the coolant flow
' table
11-15 ISTORE: option for making restart tape
F; not to make restart tape
T; to make restart tape
16-20 RSTART: option of job restart
F; not restart job
T; restart job
3.2 (7E10.0) Coolant duct geometry data
1-10 Initial pressure of coolant in upper
plenum ° _
11-20 Temperature of coolant in upper plenum
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21-30 Pressure drop of coolant in active core
31-40 Volume of upper plenum (m?)
41-50 Volume of lower plenum (m?)
51-60 Not used
61-70 Temperature of coolant in lower plenum
3.3 (1615) Number of channels under each region
group; (NCH(I),I=1,NCHAN)
3.4 (8E10.0) Cross sectional area of coolant path in
' outer annulus of fuel element (m?)
(A(K,TI), K=1,NCHAN)
3.5 (8E10.0) Equivalent diameter of the outer annulus
for computing fluid dynamics (m)
(D(K,I), K=1,NCHAN)

If the type of fuel element

is annular (ITYPE=1), supply the similar

cards to the inner path of fuel element in same sequence above.

3.7 (5E10.0) Disturbance data for coolant which flow
into plenum, as follows:
(TIME(I),GEL(I),GE2(T),TP1(I),TP2(I),

I=1,ITM)

TIME; Current time of data setting (sec)

GE1(I); Rate of coolant flow into upper
plenum

GE2(I); Coolant flow rate from lower
plenum

TP1(1); Coolant temperature flowed in
upper plenum

TP2(1); Coolant temperature flushed out
from lower plenum

3.8 Restart setting cards
Only if RSTART=1.0, the following cards
are supplied.

3.8.1 (E10.0) Current time at restart point

3.8.2 (8E10.0) Loss coefficient of oriffice for the
outer annulus path, to set the start
pressure loss
(ORIFK(K, 1) ,K=1,NCHAN)

1f the type of fuel element
cards to the inner path of

is annular (ITYPE=1), supply the similar
fuel element in same sequence above.
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3.9

{(6E12.0)
1-10

11-20
21-30
31-40
 41-50

51-60

Initial temperature of coolant in upper
plenum (°C)

Initial temperature of coolant in lower
plenum (°C)

Initial pressure of coolant in upper
plenum (kg/cm?)

Initial pressure of coolant in lower
plenum (kg/cmz)

Helium inventory in upper plenum for
setting an initial condition

Helium inventory in lower plenum for
gsetting an initial condition

(4} Reactor kinetics data input

A title card is the first input card of this data section, and it

is possible to read the sets of significant data as follows. Each set

of data must be preceded by a card containing the integers defining the

number of the first and last datum of the set, which number is given in

integer form adjusted to the format of 2I12. The data of each set are

all in floating form (E12.8) and the last card of this data section must

be indicated by -1 in colums 1 and 2.

Location Fortran A
Description

number name

3 SI Reactor power in steady state {watt)

IMAX Number of mesh points in the radial
direction or axial direction (<100).
Point 1 is symmetrical of point 2 with
reactor axis. Last point corresponds to
the outer {extropolated) boundary of the
reactor in radial direction.

5 NREG Number of regions for different composi-
tion and/or typical coolant channel
characteristics to one-dimensien
model (<10).

6 NRIT Number of delayed neutrons groups (<10).

7 BU B?: Transverse buckling, same for all

region and neutron energy groups(cm?)

8§ IDST Number of steps for initialization.

9 ITCR Maximum number of inner iterations to find

correspondence between period and poison,
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11
14
15

31-40
41-50

61-71
73

74
75

76

81

82
83

84
85
86

87
88

90
91
92

93-104

201-300

KEC

CALU

ITC1

BETA
DLI

T1-12

VM

D1

SR

SF1 -
AEQUI
SOR

D2

SA

SF
ANU
ICAN

Thermal calculation is done every KPC
times neutronic time step

Height of actual. core for computing the
total thermal power

Number of flux iteration to make the
critical core

Bi: delayed neutron yields per fission

Aj: delayed neutron precursors decay
constants (sec™ 1)

Region boundary mesh numbers which is-
consistent with the distance of mesh
points from axis or top.

vz; neutron velocity for thermal group
v1; neutron velocity for fast group

Microscopic fast cross section of control
poison

Microscopic thermal cross section of
control poison

Diffusion coefficient-fast group at fuel
or moderator reference temperature
(see data 1401)

Ly = Eg1 + Ig]: removal cross section at
the above temperature

p: resonance escape probability at the
above temperature

vIf] at the above temperature
Energy/fission (wsec/fission)

Neutron flux density (fast) in the initial
guess values

Diffusion coefficient-thermal group at
the reference temperature

g1t thermal absorption cross section at
the reference temperature

VIfg.at the reference temperature
Number of secondary neutrons per fission

>1: if the region is a power producing
region for which a thermal calculation
has to be performed
(exsample; reflector region = 0)

Same for 2nd region and same input
sequence for other region

Distance of mesh points from axis or top
of reactor (cm)
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©301-330

331-360

361-900

901-1380

1401-1410

1411-1420

1501

1521-1530

CTN(k,L,n)

DK

Kvi

Current times for setting the successive
poison values varied by control rod
movement

Corresponding values of peison number
density N.(t) for first region, which are
linerarly interpolated to get the current
values for each time step

Supply the current times and corresponding
values Ne(t) for other region in same
sequence above. After the last time given,|
the corresponding values Ny is fixed to
its last values.

The coefficients for description of the
temperature dependence of two group
nuclear constants.
The thermal dependence is given as a
Tavlor expansion as follows:

n n

€, = Cpo + CINCk,1,m)ATg + CTN(K, 2,1) ATy

+ CTN(K,3,n) AT + CNT(k,4,m) 4TS ,

where Cy = Dt .
Cy = 2rem >
C3 =7p,
Cq = UZfl s
C5 = Vi,
C6 = D2 s
C7 = Za2 »
CS = VZfz 5
Cg = V2

"n" is the power producing region number
(channel number) numering from the core

center or top.
CTN(k,L,n) = DATA(900+12(L-1)+48(n-1)+k)

Fuel reference temperature for the tem-—
perature coefficient calculation, orderly
supplied for each region

Moderator reference temperature for the
temperature coefficient calculation

Excess reactivity only for calculating

the corresponding poison concentration and
the prompt lifetime.

Only if DK % 0.0, this value is calculated.

Supply the region number for which the
poison concentration corresponding to DK
has to be calculated, orderly for each
region. If DK = 0.0 these data are not
necessary.
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1601-1610

1611

1612

1613

2001-2020

2021-2500

Kv(I)

SPRG

DAFPF

LF

Supply the region number if poison is
present in that. The poison is only for
the use of critical core.

Second guess of control poison concentra-
tion N, for the search of critical core
(same for all region checked)

Convergence criterium for the search,
which is compared with reciprocal of
reactor period.

If the reciprocal period is DAPF, the
critical search will finish. '

Maximum number of trials for search

Axial power distribution for lst power
producing region. Relative values to the
neutron kinetics power are significant.

Axial or radial power distribution for
other power producing region. Supply them
in same sequence above,

The axial or radial power distribution
may be different for each power producing
region and is kept constant during
transient. They are in use of thermal
calculation of fuel channels,.

Printing instruction of reactor kinetic output

As many printing patterns as wanted can be given, allowing two

simultaneous successive printing patterns on current time. After the

last is completed the calculation stops and a finmal print is done.

Location Fortran ..
Description
nunber name
1851+6n KIP Number of time steps for n~th printing
pattern
n=290, 1, 2 etc.
1852+6n I1P A frequent type of output is printed
every time the time steps exceeds I1P.
1853+6n 118 Index of the frequent type ocutput

Index is,
1: only average fluxes and reactor
period,
2: Complete map of fluxes and delayed
neutron precursors concentration,
3: average fluxes in the reactor and
region by region.
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1854+6n

1855+6n

I2P

- Number of time steps for less frequent

type of output, which has to be multiple
of I1P and divisor of KTP

Same index as 115 for less frequent
output printing pattern

(5) Reset data input

This series of data is used to restart initial setting in case of

RSTART = 1.0

gi;geﬁrouP Format Variables

5.1 3p15.8 PM1, PM2, PMPT

5.2 4D15,.8 (P1(I), I=1,IMAX)

5.3 " {P2{I), I=1,IMAX)

5.4 " ((C(K,1I), I=1,IMAX), K=1,NRIT)

5.5 " (TN1(1), I=1,IMAX)

5.6 n (TNZ2(1), I=1,IMAX)

5.7 " (IMED(M, 1), TMED(M,2)), M=1,NREG)
5.8 " (SMPF(¥), M=1,NREG)

5.9 " (SMPT(M), M=1,NREG)

5.10 " (SPF1(M), M=1,NREG)

5.11 " (SPTL(M), M=1,NREG)

5.12 D15.8 SPCR

5.13 12 NCOSTR
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Appendix D HEd A

SCOTCH—AX OftEMEZLITIRT,

Table D- 1 EEEHEFoveerrommermmmenees
Table D. 2 GUGEEAT 2 BEEE GHELHY -ooeeerrreeenreeees
Table D. 3 EIEIERS] 2 & BHRHTH]-oovereeensmssmmrr e
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Table D.1 =&EsEH

ANBURER DA RN BB H RN NN B AR SR AR ARERF R R RS F PR BN SN

SCUTCH .« & (CMAINED MELTHGON &INETI(S- HE AT
TRANSFER ANL FLON DYNAM]|LS (UDE

B e Y T LT P e T e ey S e T T
P T T R e R Y T A R R R R e e a S s "

NEUTKON KINETICS [S SOLVED Tu AXTAL DIRECTICH
P T T T LT T PR TR TR

aaws CASE=L00 #ms  VHTK MAKX=3 CORE wans

T STEADY STATE CALUCULATION L34

[ [ mammEaEEzzEFEssssEsssssEERmIe
CONFIGURATION COF UNIT CELL OF FUEL+ COULANT AND MODERATOR

ammsauw P T

PRINT OF THE InPUT

PROFERTIES OF THE BLOCKS

BLOCK LOw H1GH LOw HIGH SOLID RAD! AL RAD1AL AX 1AL
RAD| AL RAD I AL AXTAL AX1AL MATER AL GAP GAP GAP
NUMHER BOUNDARY BOYNDARY BJUNL ERY EOUNDARY MUMBER THICENESS — MATERIAL THICKNESS
10,8 M, 0.9000UE=D2 M, 0.11400E+01 M. 0,51300E+01 #, T 0.0 M, 0 0,0
2 0,49 M. 0,23000E=G1 &, 9.0 M, 0,11400E+01 M, 1 0.0 M. 0 0,0
3 0,900006=02 M, G,1B000E=0L ®», 0,1140GF+01 M, 0,22800E+01 M, 2 0,10000E=-03 M, 10,0
4 0,18000E~=01 M. 0,23000E=01 ™, D.11800E+01 M, 0,%1300E+01 M, & 0,0 M, 0 0.0
% 0, 90000E=02 M, 0,18000E-0L ¥, 0,2280QL+01 M, G,39900E+01 M, 3 0,10000E-03 M, 1 0,0
& 0y23000E=0L ™M, 0,25000E~01 m, 0,0 M., 0,62TQ0E+01 M, T 0.0 My 0 G,0
T 6,25000E=0} M, 0,45000E~0L M, 0,0 My R,62TC0E+CL i, 6 0.0 My 0 0,0
8 0,90D0QE=02 M, ©,18000E~01 M, N,35900F+01 ¢, 0.313008+01 M, 4 0,100006=03 ¥, 1 C,0
9 o - M, G,23000E~0L M, 0.51300E+01 M, 0,6zTC0CE+DL ™. 5 0,0 My 0 0,0

RATAL BOUNDARY ASSIGNMENTS

POINT PDINT AOUNDARY GAP
NUMBER LOCATION LOCATION NUHBER
L 0,0 M, 0.0 M. t
2 3,00% M, 0,009 M . 2

3 0,001 M,

4 0,013 M,

5 0,015 M,

6 0,04T M, 0,018M, 3

7 0,019 M,

[ 0,021 M,

9 0,022 M ,  Q,023 M . °
10 0,024 M, 0,025 M . 5
11 0,030 M,

12 0,040 M , 0,045 M. 6
13 0,085 ¥,

—_ 50 —_

Ax1AL

GAP
MATERTAL

OO0 OCO oD o000
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AXTAL ' BOUNDARY ASSIGNMENTS

POINT POINT BOUNDARY GAP

NUMBER © LOCATION LOCAT JON NUMBER

1 0,0 M, 0,0 M. 1
2 0,285 M,

. 3 0,855 M, 1,140 M, 2
4 1,202 M,
5 1,568 M,
" 1,853 M,

7 2,13T M, 2,280M, 3
8 2,423 M,
: 9 2,708 M,
P 10 2,993 M,
- 11 3,278 M,
12 3,563 M,

13 3,848 M, 3,390 M, 4
la 4,133 M,
L 15 4,418 M ,
16 4,702 M,

17 4,968 M , 5,130 M, 5
18 5,415 M,

19 5,985 M , 6,270 M, 6

20 6,270 M, :

.--.--I-I---Il.u:::-'.h-.’lﬂI--3.=-==---siiallag-.x:si'=l
[ ] REYNOLDS NUMBER FOR DEF[NITION OF =
- HEAT TRANSFER COEFF[CIENT TO COULING OF CHANNEL =

.---.----.--.-I.--I-----I=---'.‘-l-Il:.ﬂsl....t:z..'l:..--

SPECIFICATIONS FOR FLOW ALONG THE HIGr RADIAL BOUNDARY .
THE REYNOLDS NUMBER LIMITS ARE 0.0 0,2200E+04 0.6000E+04 0,1000E+C8

----...‘8-----I-:--z---‘.-tlllziggﬂS-:----legggaj

w  FUEL VOLUME N UNIT CELL MODEL CHANNEL =

-.-.I-.ll----h:::.ISBCBEISIESSOa-:pl:!ss:a:t:t:s-i

FUEL REGION BOUNDGS FUEL REGION MON=FUEL EFFECTIVE MOD, FRAC,
VGLUME VOLUME MOL, VOL . (M##3) N FUEL
4 17 3 6 0.9§9GE-03 0.711GE=-G2 0.7837E=02 C.,75C0E+00
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- P ppa— “mmen
. [NLTIAL TEMPERATURE DISTRIBUTIONS =
- TO EACH UNIT CELL MODELED FUFL CHANNEL -

T [TITTYTYTTY

4 ITERATIONS HAVE BEEN PERFORMED

THE CURRENT TIME J§ ¢.0 HR, OR .0 MIN, OR 60 sEC,
TEMPERATURE GRID
THE RADLAL DIRECT!ION |5 HORIZONTAL
THE AXTAL DJRECTION 15 VERTICAL
THE TEMPERATURES ARE IN DEGREES=C
CHANNEL NUMBER = 1

1 2 3 & 5 3 7 ] 9 ip 11 12 13 14 1% 16 17 18 19 20 21 22 23 FL 25

D PN

oI R R R NTe

[=R-R-N-T-N:N-N-YN=K-N=N+ )RRy Rl

CDCoOO0CCOCCOoDaCYUOc OO

]
400
402
550
609
LY
25
63
814
BE3
¢lé
68
1018
999
1020
1041
1061
i033
1033

a

Q
400
403
572
639
705
170
813
BET
321
58¢

1048
1103
1082
1105
1129
1i51
1119
1119

Q

o
400
402
550
609
667
72%
763
a1l
883
916
968
1018
999
1020
1041
1061
1033
1033

o

CHANNEL NUMEER =

4]
400
43
573
639
To5
T
Bl3
867
977
988

104&
1143
1082
1105
112%
1131
1119
111%

4]

[¢]
400
507
549
508
Y1)
T24
763
810
863
915
967

1018
999
1020
1041
1061
1033
1033
¢}

ol
400
403
571
638
Tc3
T6%
813
866
320
98b
1045
1102
1081
1105
1124
1151
111%
1119
u

[}
400
402
587
60§
6E4
722
Te2
810
LY
914
967
1017
395
1nzo
104}
10860
1033
1033

o

o]
4co
4¢3
69
1
70l
761
8l2
865
3¢5
584

1064
1iel
PR
1104
1124
1151
1113
11179

o]

0
400
40z
245
608
662
720
761
EQ%
861
913
GeE
1016

99§
io1y
1040
1060
1033
1033

o]
404
403
56k
£33
E38
Tha
LSS
Ak4
924
9R3

1641
1160
1081
lips
1128
1150
1113
1119

0

0
+00
402
543
602
660
717
160
EDT
€60
912
964
1015

398
1619
1040
159
1033
1033

0
400
403
564
30
£96
Tel
ace
RA3
y22
B2

i6s2
1099
g1
13
1127
1149
1119
1119

0

400
402
5642
661
559

759
BO&
859
911
963
1014
997
1018
1C39
1059
1033
1033

400
“ge
1.7
62%
€95
760
aga
&l
921
LERS
1041
109%
1079
1153
1127
1149
1119
1319
0

400
402
541
600
658
116
758
806
258
910
963
1033
997
PR Y]
1039
105%
1033
1033

0
400
402
561
628
694

9
807
86)

20
60

1040
1097
1079
i1cz
11286
1lag
1119
1139

0

%00
%00
401
440
499
v58
617
671
T4
116
&28
880
931
563
984
1005
1026
1033
1033
1033

10
L00
400
01
LE%)
512
579
n4b
108
THE
¥27
BRE
45
1404
1040
1064
a8
1111
1115
1119
1119

+0G
402
442
“99
558
616
6Tl
T24
176
428
880
930
962
984
100%
1025
1032
1033
0

G
4p0
a4p2
a4
512
279
(213
(11
TaE
827
8R¢
945
1003
1639
1064

1cse

1110C
1119
1119

G

400
002
442
489
558
616
671
724
174
82s
88C
330

984
100%
1024
1032
1033

12

1]
400
407
T
51e
57y
b4k
o
TEFR
#zT
LETS
G450

1003
1039
1064
1086
Liic
1119
1115

]

OCC U000 00DOCOOODODOC

13

OCCOXCOUCOCCOoRCO 00 a0

—_ 52 —

14 15 1& 17 18 19 20 21 22 23 24 25
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— e

CHANNEL NUMBER =

12
1 T 0
H o 400
3 v 402
A PR
5 0 603
& 0 660
7 0 712
] 0 T32
¥ o 803

10 0 834

11 o 906

12 o 957

13 0 1006

1s 0 987

15 0 1907

1¢ o 1028

17 0 1047

19 0 1019

19 0 1019

20 ¢ 0

1006

987
1007
1028
1047

1019.

1012
0

CHANNEL NUMBER =

1 2
i Q o
2 0 400
3 0 403
4 o 538
5 0 %351
6 0 847
7 0 7103
s 0 182
¥ o 7192
10 0 a4l
11 o B91
12 9 940
13 0 987
14 0 969
1% o 988
16 o 1009
3T 0 1027
18 0 999
19 o 999
20 o 0

Q
A00
403
538
591

703
742
192
243
291
940
387
969
988

1009

1027
999
399

0

L] THE FUNCTION PAR
-

L]
PO
0 0
40D 400
402 402
544 3a2
€02 600
€58 657
T11 T09
151 751
802 802
B34 853
308 504
956 955
1005 100%
987 986
1007 1007
1028 1027
1047 1086
§019 1019
1019 1019
a0
8
a3
@ ¢
a00 400
403 403
537 536
590 583
696 643
702 161
Ty T4
791 790
G4l BaQ
BSG 890
940 939
g87 386
969 969
988 988
1008 1008
1027 1026
939 999
959 4§99
g o
AMETER &

[ T
0 1}
400 400
402 402
40 538
598 396
65% 633
707 T0%
750 149
20L 800
452 831
903 902
93% 953
1004 1003
986 986
‘1006 1006
19271 1026
1Caé 1046
101% 1019
101% 1oi9
0 ]

L] 7
o 0
400 490
403 403
534 532
[1TRE 11
643 641
695 697
Ta0  T39
79y Ta%
LETILET]
889 B84
938 338
985 984
96m 968
a8 937
1008 1007
1026 1026
993 999
595 999
0 o

4l = Ala

]
400
402
337

632
703

799
8sc
901
933

1002
535

1008

1026

1045

1019

101%

300
403
532
284
640
697
136
1]
a3s
LY
937
964
G883
987
1ooT
$1023
999
F99
c

ARy EARTzizEERSERERAD

0
400
402
337
594
651
T04
a7
798
B4Y

952
1001
983
100%
1026

‘1045

1919
1019
0

40
403
531
583
640
696
138
T87
837
687
936
983
967
987
1007
1025
599
999
ol
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10

%00
400
401
439
497
355
613

T

169
e19
LEa]
%20
951
971
992
1012
1019
1019
1019

10

400
400
402
439
95
551
6c?
657
708
158
407
#3586
904
§36
954
973
992
99%
399
399

11

(31
402
agl
497
55%
513
666
T17
THB
819
870
919
93¢
$71
992
Loal
L03%
1019

11

40Q
403
561
495
551
07
659
108
T8
ao?
4546
02

933 .

9523
973
991
999
999

0,10000E+0L 0.12400£+01 0.,3G000e=-01 0,60000E-01 0,56000E=0]
9,10000E+01 U, 10000E+DL
2,41000E402 0,10000E+0)

0,10000E+01 0,1000CE+CL 0,1C000E+0L
0,10000E¢01 0,3C16DE~03 (,40000E~D2

wuw STEADY STATE CALCULATICN #xa

12 13

400
402
a8l
497
555
613
(L1
717
T6b
819
870
91
950
971
99z
1011
1019
101%
o

CoOOoQULOOCOoOo0Oo0O e OO

12 12
O

400
403
441
49%
351
60T
659
L
136
ac?
836
902
933
353
972
991
99%
999

cocopuoooeocaococcCcoOocon

0,10000+01
0,1G000E+01
0,10000E+01
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1%

1

15

lé

it

L7

17

18

18

19

19

20

20

21

2l

22

22

23

23

FL3

24

23

25



JAERI-M 8292

ai=l===========:======:============:===m==t=====
- JOB CONTHCL DATA =
-==l===-=zs===============2==z===:======;=======

PROBLEM TEHMINATION TIME (5£C) ==e=m=sv=====---=  2800,00
INITIAL TIME S1EF (35C) casreremme—asmnm=eemnee= 0.0
MINIMUM TIME STEW (SE() =m=emeemsmcsmmem-eosmss===eee 0.0

TEMPERATUKE MAR FRINT FRELUENCY (SEC) ==mrmomww== 403.00
TiME MESH CRITER]A FRUM TO MAX TIME RETWEEN
(36C.2 (SEC.) RAT CALC(SEC)
0.0 C.000 £.000100 .
0.000 2.000 0.000100
2.200 150,200 0.,000100
150.000 800,000 u.000l100

.-l.::s:s:::zs::==n==!====:==a=:==sss====l=ﬂ=====

= NEUTRON XINETIC DATA : =
= CRUSS SECTION AND THE TEMP, COEFFCIENTS =
-.Slssssz:======3=====================t========:=

MaRK=3 KEACTIVITY ACCIDENT

--ﬂ===-===l==z======z:z::s::z:szsgs:=======8-=I===

RATIO OF NET FUEL VOLUME TO ACTuAL CORE vOLUME
RATIO = (,91745E+C1 :

---’=-=-="—"======t===ﬂ=8=:=328‘=============‘83‘-=

--;-;uf==3#=3==:==s=zzag:====a==:==8======l===8=-
asz=xs=  VOLUME (CM#»*2) IN FACH REGION ==s=csx=
REGION NUMBER VvCLUME

1 0.11400E+023
2 0.11400E+03
3 0.1710CE+03
4 0.11400E+03 N
5 0.11400E+03

##THIS VOLUME 1% To UNIT (OS85 SECTTON OF (CORE*# .

_.54._
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TEMPERATURE COEFFICIENT

CHANNEL N 1

TERM, D1 S+ REMOVAL P FAST FISSION. W
| ABS, VALUE 0,900770ES00  0.433650E-02 0,999T60E+00 0.0 0.0
1 0.0 0.0 0.0 0.0 0.0
2 0,0 0.0 0.0 l 0.0 0.0
; 3 0.0 0,0 0.0 D.0Q 0.0
| “ . 0,0 0,0 0.0 0.0 0,0
TERM, D2 . TH,ABSORPTION TH. FISSION v
) ABS, VALUE 0.817350E+00 0.163370E=03 0.0 00
1 0,0 ' 0.0 0.0 0.0 0,0
2 0.0 0.0 0.0 040 0,0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
CHANNEL N 2
TERM, D1 $.REMOVAL P FAST FISSION W
ABS, VALUE 0,105840€+01 0,414150E=02 0.761700E+00 0,312200E<03 0.0
1 0.677600E=06 0.206000E=07 =0,266500E=04 =0,229000E~08 0,303400E+03
2 0.6 0.0 0.0 0,0 0.0
3 -0, 162900E=09 =0.4244D0E=11 0.510400E-08 0,471100E-12 ~0,554500€01
4 .0,0 2.0 0.0 0,0 0,0
TERM, D2 TH.ABSORPT LON TH. FISSION v
ABS, VALUE 0,892800E+00 ©,315200£~02 0,434400E=02 0.0
1 0.0 0.0 0.0 0.0 0,0
) 2 0,248400E=04 =0,127300g~05 =0,213800E~05 0,183500£403 0,0
3 0.0 0.0 ) 0.0 0.0
- 4 -0.151000E=07 0.374700E=09 0,649200E=09 -0,167300E=01 0.0



CHANNEL N 3

TERM,
ABS. VALUE
1

2

TERM,
ABS, VALUE
1
2

CHANNEL N 4

TERM,
ABS. VALUE
1
Z
3

4

TERM,

ABS, VALUE

Lo IR
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>3 S, REMOVAL
0,10984QE+01  U,414150E-02
0,677600E=06 0,206000E=07
0,0 G.0

~0,162900E=09 =0,424400E=11

0,0 0.0

D2 Tt  ABSORPT [ ON

0.892800E+00  0,315200E=02
0.0 0.0

0,2484D0E~04% =0,127300E~05

0.0 0.0
-, 151000F=07 ©.374700E=09
01 S,REMOVAL
0.105840E+01 0,4l4150E~02
0.677600E=C6 0.200000€~07
0.0 U.0

~0,162900E-09 =0 #24400E=~11

0.0 0.0

02 TH,ABSORPT [ON
},492800E+00 0,315200e=02
0.0 9.0

0,248400E=0% =0,1ZT300E=05
0.0 0.0

-0, 15L0U0E=0T U.374700E~0Y

p

P

— 56 —

0.761TUOE+00
0.266500€~06
0.0

0.510400E=G8

0.0

TH. FISS1ON
0,454%400E=02
0.0
0.213800E=05
0.0

0,649200E=09

0,761 700E+00
0.266500E~04
0.0

0.510400E=08

0,0

TH, F15SION
0.454400E-02
0.0
0.213800E=05
0.0

0,849 200E=-09

FAST FIS310N ]
0,312200E=03 0.0

=0.229000E=08 0,303400E+03

0.0 .0
0.471100E=12 =0,254500E=01
.0 0.0
v
0.0
3.0 0.0
0,183500E+03 0,0
0.0 0.0
=0,16T300E=01 0.0
FAST FISSION W
0.312200E-03 0,0

~0.229000E~08 ©.303400E403
0.0 0,0
0.471100E=12 =0.,554500£~-01
4,0 0.0
v
0.0
0,0 0.0
0.183500E+403 0.0
Y 0.0
~0,167300E~0L 0.0
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CHANNEL N %
TERM, Gl S5 HEMQVAL P FAST FISSION w
ABS. VALUE 0,407 TOE+0U  0.,33p50DE=02 U, ¥99T00E+00 0.0 0.0
1 0.0 0.0 0,9 0,0 0.0
2 0.0 0.0 0,90 c.0 0.0
3 0.0 G0 8.0 3.0 0.0
4 0.0 0.0 0.0 0.0 0.0
i
; TERM, o2 T, ABSORF T [UN TH. FISSION v
ABS. VALUE 0.817330c+00  Q.1533T0E=03 0.0 0.0
1 B.0 0.0 7.0 0.0 0.0
‘ 2 0.0 G.0 0.v 0.0 0.0
3 0.0 0.0 0.9 0.0 6.0
4 0.0 0.0 0,0 0.0 0.0
<
e p T TR RS PET L LS L
- COEFFICIENTS TO POXER DISTRIUJTION -
= FAS (N« CHANNEL Y PONE I {N o W HANNEL ) FPUWER (R 1) =
-I----------'-z-=g;¢==laus:!!-“-.a:-:,:,g.-a:::-.:‘
CH;&NNEL 1 ? 3. 4
1 0.0 0.U 0,4 0.0 0.0 2,0 c.0 0,V 0.0 0,0
{ 2 0.0 2.9 9.0 2,0 u,0 0,0 0,0 @0 0.0 u,0
F 3 0.0 U9 Q.d 0.9 0.0 0,0 0.0 0.0 040 0,0
4 0.1000E+01 U.1230E+01 0.9J00F+09 0.8000E+2C 0.0 0.0 0,0 0.0 0,0 0.0
! 5 0.1UO0E+D1  U.42U0ET0L  U.9UGUE-0d  0.BOV0E*DO0 0.0 0.0 0.0 ) G.0 0.0 0.0
6 0,1000E+0L 0,1200¢+01 0,F00CE+D0  ©.8J0QFE+02 0.0 0,0 0,0 0.0 6.0 0,0
7 0.1000E+01 0.1220e+0l 0.90QUE+DY  0.3u20E+0d 0.0 2,0 0.0 G.0 0,0 0.0
B 0.1000E+01 J.1200E+*ul  D,90U0E+50  0.80UCE+J0 0.0 G,0 0.0 0.0 0.0 0,0
‘ Y DJLGDOE+UL  0.1N0ESUL D.9020E+00  D,B000E*GY 0.9 ¢.0 0.0 0.0 0,0 0.9
i 10 0,1000&+1  0,1Z0NE+01 0.90COE+00 . U.8N0Q0E+30 0,0 2,0 .0 0.0 0.0 0,0
% 11 0.1000€+01 0.1200B+Gl  O.9000E+D0  0.30UVE+00 0.0 9,0 0.0 0.0 0.0° 0.0
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o} o] 0 ¢ 999 Q 4] 0
0, 35¢BTE=03 0,2802RE+18

RESULTS

THE TEMPERATUPES ARE

In DEGREES CENTIGRADE

CENT [ GRADE



TO = 0,10006E~03

(o
O @ OV W R

b g
ey

(o
[- 3¢

[T
w0 o

ey e Y S Y T
~NOWVME WM O OE P W N

-
N )

U.57000E+02
0,11400E+03
0,14250£+03
C,17100E+03
0,19950E+03
0,22800E+03
0,25650E+03
U,28500E+03
0,31350E+03
0,34200E+03
0,3T05CE+03
0,399C0E+03
0.42750E+03
0,45600E+03
0,48450E+03
0,513G0E+03
0,37D0DE+G3
0,62700E+03

MIDDLE

1

0.0
0,0
0,127756+08
0 41959E+08
0.50803E+08
Dv5650D4E+08
O,5536TE+08
0+51312E+08
0,4B859T7E+08
0,44874E+08
0,40324E+08
0,35076E+08
D.26423E+08
0,22106E+08
0,17041E+08
0,12552E+08
0, 34499F+07
0,0

0,0

JAERL-M 8292

0 PER ==0.13468£+07

Fl

0,0
0,10267E+13
U, 16T40E+14
0,41063E+14
D,52691E+14
U.58633E+14
0.58342E+14
0,56964E+14
0/51760E+14
D.4TTH9E+14
Cy42B99F+14
0,37212E+14
0,30465E+14
0,23914E+14
0,18255E+14
Gy12697F+14
04T680E+13

G,29244F+17

0.0

C.28278E+14

cz

0.u

0.0

0,93526F+08
G 30T18F+09
Gy3T193E+09
U 4136TE+CH
U, 405346+09
Us3AT566E+0S
U.3557BE+09
0,32853F+0%
0,29%21£+0)
D, 2%679F+09
0.20808E«09
0.16183F+09
0.124THE+09
0.,91896E+08

0.5525TE408

0,0
0.0

P2

0,0

U,15380E+14
0,34229E+1¢
0,36033E+14
D,43439E+14
0, 48313F+14
0,50261E+14
0,4968TE+16
0,4TOT9E+14
0,43476E+14
0,3906BE+14
0,33991F+14
0,28655E+14
0,23226E+14

0,17915F+14 ~

0.13258E+14
0,11375E+14
0y48790E+13
c,0

0.2916TE+14

3

0,0

0,0

0,412038E+09
0,39539F +09
C.4TBT2E+CY
C.53245£+09
Uy52173E+09
U,43352F+09
0,45T793£+09
0,42286E+09
0,37994F+09
U,33053£+0%
0.Z6TB3E+09
U.z0830F+09
0,1605R8E+09
,1t828E+09
0,32509¢+08
¢, 0

0,0

__64 —

PINT = 0,0

PIN

0,0

0,10267E+13
Q.,16T40E+14
0,41063E+14
G.52691E+14
0,58633E+14
0|5834?E&1§
D.549€4E+14
¢.51760E+14%
0,4TTH9E+14
D.42899E+14
0,37212E+14
0:30465E+14
U.23914E+14
0,18255E+14
0,12697E+14
O,47€E80E+1D
Qs29244E+12
0.0

C4

0.0

0.0

0.,16217E+10
U:53265E+10
Ge64492E+10
Lo T1130E+ LU
0.70286E+10
0,65%138E+10
0.616%1E+10
0.56966E+10
0.%51189E+10
U, 44528E+10
0.36081E+10)
0,280&62E+10
0.21633E+10
0+15935€+10
0,43795E+09
0.0

0.0

" P2N

0'0

0,15380E+14
0,34229E+14
0,36033E+14
0,43439E+14
Q,48313E+14
0,5028.E+14
0,49687E+1%
Q,470T¢E+14
G|4347QE+14
C439064E+14
0e33991E+14
0.28655E+14
0.23226E+14
0,1T919E+14

013254414

G.11375E+14
U.4BT0E+1D

0,0

5

Q0.2
G.0

0+658TLE+10Q
U,21636E+11
0)26196E+11
0,29136E+11
C.28550E+11
U,26459E+11
Uy25059E+11
Ce23139E+11
Cv20T93E+11
Q.18087E+11
C,14656E+11
U.11399E+11
0.AT8T1E+1D
C.a4T26E+10
U.17TB9E+10

0.0

0.0

Ce

0
0

o0 O

124351E+10
0.7T9981E+10
0)96838E+10

i04,10T71E+11

0,10554E+11
0,97809E+10
0,92633£+1C
G,85538E410
0.76864E+10
G.,66861E+10
0,54178E+10
0,42137E+10
D,32483F+10
0.23927E+10
0,65THOE+GY
0,0

0.0



b L

JAERI-M 8292
i TIME FAST FLUX AVE,  THERMAL FLUX AVE, RER|OD
: 0,100Q0E=03 SEC PMl = 0,282TBE+14 FM2 = D,2916TE+14 PER =-0,13448E+07
BARRE .
0,280ZE+18 0,2802E+18 D,Z802E+18 ©0,2802E+1& 0.2802E+18 0.0 040 0.9 0,0 0,0
! FLM1
i 0L,4698E+13  0,4788E+10  0,0650E+14 0,1812E+la  0.133gE+13 0.0 2.0 0,0 Q0,9 0,0
! FLM2
i 0,1625E«X4  0,4251E+24 0,4213E+14 0,1g60E+ls 0,5283£+13 0.0 9,0 0.0 0.0 0,0
; REGION = 1 AVERAGE TEMPERATLURE = 401.413
REGION = 7 AVERAGE TEMPERATURE = 635,919
|
| REGION = 3 AVERAGE TEMPERATURE = a89,3u8
i REG[ON = 4 AVERAGE TEMPERATURE = 1030,371
; a
REGION = 5 AVERAGE TEMPEQRATURE = 1033,0u6

PHISICAL CONSTANT AFTER CRITICAL CALCULATION

hd 0, 94077E400 0.63365E-02 G.90000E+00 &0 040 040
- 0,81T35E+00 U.16337£-03 Q9,0 0.0 0,0
0,10382E+01 0:41351E-02 0, 1RRA9ELOD 0,312591E-03 0,31180E~1C 0.0
0,8880LE+00 0.33853E-02 0,0. 0,49364E~02 0,24300E+01
0,10%84E401 0,%1407E~CE 0,76271E+0C Q,31229€-03 0:31180E=10 0.0
0,89%00E+00 0.30356E-02 B 0,43487E=-02 0.2643C0E+01
0. 1058%E+01 0,41436E=02 0, 75900E+00 0,31197E-03 9.31180E=10 0,0
0,89849E+00 0,28301E-02 . 0,4004%E-02 0.24300E+01
0.,94077E+0C 0,433656~02 0,9G000E+D0 9.0 0,0 0,0
0,81T35E400 0.16337E-03 ] : 0.0 a.e

POWER QF CHANNEL
1 0,0 2 0.28832¢F+01 3 0,25310F+01 4 0.10288E+01 5 0.0

— 65 _—



T T A g W

SCOTCH .,y A COMBINED NEUTRON KINETICS.

Table D.2 HIEEMSERREEM

TRANSFER AND FLOwW DYNAMICS CODE

LR A2 RSS2t ARl SR AR s R s sl Y L)

Y L Y T T T Ty T e Ty e T T T Y
NEUTRON KINETICS IS SOLVED 7O AXTAL DEIRECTION

222222222 YAES FESES SRS EER S S SASSR LR L 2 2 2

wuun CASE=100 wes
HRBRNN

VHTR MARK=3 CORE

EXCESS REACTUVITY ESTIMATICN

HEAT

JAERI-M 8292

PP T T e e e T S P P T R PR R T T R 2

CONFIGURATICN OF UNIT CELL OF FUEL.» CODLANT AND MODERATOR

R AR R RN R R R AN E A E R A E T AN AR AR R AN RN NN EE N R

PRINT OF THE [NPUT

BLOCK LOw

RADI]AL

NUMBER BOUNDARY

1 0,0
2 0,0
3 0,90000E~02
4 0,18000E=01
5 0,%0000E~02
6 0,23000£«01
7 0,25000E~01
2 0,90000E=02
% 0,0
POINT
NUMBER
1
H
3
4
5
&
T
8
9
10
11
12

MI
M,
MI
M,
My
My
My
HI
M,

HEGH
RAD] AL
BOYUNDARY

0,90000E=D2
0,23000E=~01
0,18000E~01
0,23000E=-01
0,18000E~01
C,25D00E=01
0,45000E=-01
0,1B000E=01
0,23000E=01

POINT
LOCATICON

0,0
G, 005
2,011
0,013
0,015
0,017
0,019
0,021
0,022
0,024
0,030
0,040
0,045

TIXTTIXTTXT LTXT I

PROPERTIES OF THE BLDCKS

- HI1GH
Ax AL
BOUNDARY

LOW
AX 1AL

BOUNDARY

0,11400£+01
0,0
0,114008+01
0,11400E+01
0,22800E+01
0,0
0.0
0,39900E+01
0.51300E+01

RAD AL BOUNDARY ASSIGNMENTS

BOUNDARY
LOCATION

0.018 M,

0,023
0,025

T X

Q,045% M,

0,51300E+01
0.11400E+01
0,22800E+01
0.51300E+01
0,39900E+01
0.62700E+01
0,62TCOE+01
0,51300E+01
0,62T00E+0]

GAP
NUMBER

F S

GRepEHEE)

_,66 —

SOL 1D
MATERIAL
NUMBER

WE Ot WO
CODO0OO0Q0O00

S OO O OO

RADEAL
GAP
MATER AL

M,
M,

SO OOROD
CoCoQOooCDo0
- owow ow e m
oCOoO00QO000OOD

AX AL

MATER] AL

My
Ml
My
My
My
M'
M,
My
My

CODODOLOoOO



RESET DATA QUTPUT =xws

JAERI-M 8292

TO = 0.0 [ 0 PER = 0.0 PINT = 0,0
A PI P2 PIN P2N

1 040 0,0 0.0 D,0 0.0

2 0,57000E+02 0,10264E+13 0,19373E+14 0,10169E+13 0.15231E+1e

3 0,11400E+03 D,16T35E+14 0,34217e+14 0y16581E+14 0.33901E+14

4 0.14250€+03 0,41052E+14 0,36023E+18 0,406T2E+14 0,3%689E+14

5 04+17100E+0Q3 D,52679E+14 0,83428E+14 0,52192E+14 0.43026E+14

& 0,19950E+03 0,58622E+14 0,48302E+14 0,58080E+14 0,8TB55E+L14

7 0;22800E+03 0,58335E+14 G,502TIE+14 0,5TT95E*14 0,43807E*14

8 042%650E+03 0,54962E+14 0,49681E+148 Cy54453E+14 0,49221E¢146

9 0,28500E+03 0.51761E+14 0,470T6E+14 0,51282E«1& D.46640E+14
10 0,31350E+02 0,47762E+14 0,43 75E%14 0,87320E+14 0,630T2E+14
11 0;34200€+03 0,82904E+14 0.390T0E+14 0,42507E+14 0,38TOBE+14

12 C,37TD50E+03 0,372108E+14 0,33995E«]4 0,368TaE+14 C,33680E+16

13 0439900E+03 0D,3C4T8E+1S 0,286%9E+14 0,30191E+1¢ 0,28394E+14

T 14 0,642750E+02 0.23922E+54 0,23231E+14 0,23TOLE+L4 0,23016E+14

1% 0:45600E+03 0,18262E+14 0,17924E+14 0,18093E+14 D.1775BE+14

16 0,48450E+03 0,12703E+18 D,13261E+14 0,12585%E+1¢ 0,13139E+14

17 0¢51300E+03 0:47703€+13 0,11379E+16 0447261E+13 0.11273E+14a

18 0,57000E+02 0,2925%8E+12 0,48804E+13 0,2098TE+12 0,48352E+13

19 0,62700E+03 0,0 g,0 0.0 0.0

MIDDLE 0,2827BE+14 0,29165E+14
€1 ce c2 (o) o] Ccé

1 0,0 0,0 Q,0 0,0 L0 0.0

2 0,0 0,0 c,0 0,0 . C 0.0

3 0,127T1E+08 0,93498E+08B 0,12034E+09 0,16212E+10 0 65854E+10 D,24344E+10
4 0.419“8E¢08 0.30710E+09 0,39528E+09 0,53251€+10 0,21630E+11 0.T9960E+10
5 G,.50791E+08 0,3T184E«D9 0,47861E+09 D,6647TE+LOD 0.2619DE‘11 C.96B16E*10
[3 G, 56494E+08 0,41359E+09 0,53235E+09 0,T1T16E+L1D D,29131E+1) 0,107T69E+11
7 0,%%361F+08 0,40530E+09 0,5216TE+09 0,T0278E+10 0,2854TE+11 G,10553g+11
B 0,51310E+08 043T564E+09 0.48330FE+09 0,65136E+10 0.26458E+11 0+9TB06E*10
9 0,4859BE+08 0,3557BE+09 0,45T94E+09 0.61692E+10 0,25059E+11 0,92635E+10
10 D,44878E+08 0,32855E+409 0,42209E+09 0.+36970E+10 0,23141E+11 0.65544E+10
11 0,40329E+08 0,29525E+09 0,38003€+09 0,51196E+10 0,20T96E+11 0,T6BTAE+LD
12 0,35083E+08 0423684E+09 G,33059E+09 0,44536E+10 D.18090E+11 0,66873E+10
13 0,28431E+08 0.20814E+0Q9 0,26T9LE+09 0,36091E+10 0,14660E+11 0,54193E+10
14 0:22114E+08 0,16190E+09 0,20838€+09 0,28072E+10 0,11403E+11 0.,62153E+10
15 0¢17048E+08 - 0,12481E+09 0,16065(+09 0,21642E+10 0,8T909E+10 0,32496F+10
16 0,12558E+08 0,9193%E+08 0.11834E+0% 0,19942E+10 0.e8T36E+LD 0.23938E+10
17 0,34516E+07 0,25269E+08 D,3252%E+08 0,43816E409 0,17798E+10 0,65792F+09
18 0,0 040 0,0 .0 0.0 0.0

1% 0,0 0.0 o 0,0 0.0 0,0

-l..a-'-lI.S.sls’II-Ix:g::ll..:lt:..lllls.ls.s.

ARERRERE CAUTION FERRERR

HEAT TRANSFER YIME MESH 15 MODIFIED BY
10000.0#0ELT ONLY IN STEADY STATE CALCULAT!ON
OR EXCESS REACTIVITY ESTIMATION

g EEEE IR A AN R T EREXE AR RS RARREERERERE
= EXCESS REACTIVITY SEARCH START -
= RCU = =0,50000E=02 DEL K / K =

A NE R R AER AN AN AEANC SRR NASEE R

EEXEaERATETEEEAEEEEASUEEESSANENEIEENARETAEEARRARE RS

ROD POISON REGION = 1 2 3 4 5

At e EEIEEANEEEEESE YRS rE RN TS ArESAcERREEREAREERR
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JAERI-M 8292

? wwws CASEmiGC ®#»  VHTR MaRK=3 CORE sxan wmxmx  TRANSNT smsxax HOLLOW ===w== PAGE NO, 4
-l-!a:u-Iuu::z:z::lz--na-atz-a:z--..s-.sl-s--:--8-::
= TEMPERATURE DISTRIBUTION OF EACH UNIT CELL =
=:=:Ix==a=-||=s-|=-=--=-‘a¢i===--z=l!x--=------s--s.-.-
THE CURRENT TIME IS ©.2222 HR, OR 13,3333 MIN, OR  800,00000 SEC. 800 |TERATIONS HAVE BEEN PERFORMED
! GROUP NO, v
RESULTS
COOLANT TEMPERATURES -
INLET DUTLET FLOW(KG/SECY
INNER RADIAL 0 0 0.0
CUTER RADIAL 400 1033 0.19500E-01
) THE TEMPERATURES ARE [N DEGREES CENTIGRADE
1 0 o 0 0 0 0 0 0 0 400 0 0 a
K4 0 400 400 &0C 400 400 400 400 400 400 400 400 0
3 0 402 402 402 402 402 402 402 402 401 402 402 0
4 0 550 550 %49 547 565 543 %42 54l 44p 442 442 0
5 0 509 609 608 606 BKO4 602 601 600 499 499 499 o
[ 0 66T 667 666 664 662 660 659 638 558 558 558 0
1 o 72% 125 7124 7122 720 718 Tle 7Tl6 617 6l6 616 0
8 0 Tes 764 163 762 Tel 7160 T59 158 671 671 671 0
] O #11 B11 &i1 B10 809 B8OR B8DT 806 T24 T24  T24 0
10 0 864 864 863 862 861 860 859 838 76 TT6 776 o]
11 0 916 916 916 915 914 913 912 911 828 828 3828 0
12 0 96% 969 948 967 966 965 964 963 881 880 8BO 0
13 0 1619 1019 1018 1017 1016 1015 10is 10l& 932 931 931 0
14 0 1000 1000 1000 999 999 998 998 998 963 963 363 0
1% 0 1020 1020 1020 1020 1019 1019 1018 1018 984 984 984 0
16 0 1641 1041 1041 1041 1040 1040 1039 1029 1005 1005 1005 0
17 O 1061 1061 1060 1060 1060 1059 105% 1059 1026 1025 1023 o
18 6’1033 1033 1033 1033 1033 1033 1033 1033 1033 1032 1032 o
19 ¢ 1033 1033 1033 1033 1033 1033 10633 1033 1033 1032 1032 c
20 0 ] o 0 0 0 ] 0 D 1033 Q 0 o
GROUP NO. 2
RESULTS
COOLANT TEMPERATURES
) INLET CUTLET FLOW(KG/SECY
INNER RADIAL 0 ¢ 0,0
OUTER RADIAL 400 1119 0.20582E=C1
 THE TEMPERATURES ARE [N DEGREES CENTIGRADE
1 0 ] o 0 o 0 0 0 0 400 0 0 o
2 0 @00 400 600 400 400 400 400 400 400 400 400 o
3 G 402 402 602 402 402 402 402 402 401 402 402 o
4 0 572 573 5TL 569 566 564 562 561 445 44T 447 0
5 0 639 633 638 636 633 630 629 628 512 512 512 0
& 0 705 7105 703 TOL 699 6%6 695 694 579 579 579 a
7 6 771 T7L TeS TeT Te4 T2 Te0 739 bu4é 646 b4s ]
8 0 814 814 B13 Bi? BL1 809 808 807 7038 T0B 70 0
9 0 867 86T 86T 866 B6S 863 B&2 Bl T68 THB T68 0
10 0 927 927 926 925 924 923 922 921 827 21 827 0
11 O 987 987 986 985 9B4 982 981 930 88T BBT 28T 0
12 0 1046 1046 1046 1045 1046 1042 1041 1040 46 946 94é 0
13 D 1104 1106 1103 1102 1101 1099 1098 1097 1004 1003 1003 0
14 0 1082 1082 1082 1081 1081 1080 1080 1G7% 1040 1040 1040 0
15 0 110% 1105 1105 1104 1104 1103 1103 1102 1064 1064 1064 0
16 0 1129 1129 1128 31128 1128 1127 1127 1126 1088 1088 1033 0
17 0 1151 1151 115:' 1150 1150 1149 1149 1148 1111 1110 1110 0
18 0 1119 1119 1119 111% 111¢ 1119 11l9 1119 1119 1119 1lls 0
19 0 1119 1119 311% 1119 1119 111% 1119 1119 1119 1119 1119 0
20 0 o] 0 0 o o] 4} 0 0 1119 o 0 0



GROUP NO,

3

JAERI-M 8292

COOLANT TEMPERAYURES
QUTLET

INLET

INNER RADIAL 0
DUTER RADIAL 400

o]
400
402
544
402
LEL]

Ti1°
182
603"

854
306
957
1006
987
1007
1027
1046
1019
i01%
0

0
1019

0
4«00
#Q2
542
600
657
710
151

- 802
854
903
956

1005
987

1007

1027

1046

1cle

1019

0

COOLANT TEMPERATURES
QUTLETY

1 o 0 0
2 0 400 400
3 0 402 a02
4 0 543 545
5 0 603 803
6 0 660 660
1 0 712 M2
8 0 752 7152
g 0 803 803
10 D &3% 855
11 o 906 906
12 o 9837 957
13 0 1006 1006
14 0 988 988
19 0 1007 1607
16 D 1028 1028
17 D 1047 1047
18 0 1019 1019
19 0 101% 1019
20 0 0 0

GROUP NO,

INLET

INNER RADIAL )

OUTER RADIAL = 400

- R I R U g

o 0
400 400
4p3 403
538 534
591 591
64T 647
703 703
742 742
792 792
Buz 842
B92 892
941 941
988 ' 988
970 970
989 989

1009 1009
1027 1027
1060 1000
995 999

2 0

OO0 QOOOOV0000C0O000 00

800

0
400
403
537
590
646
102
T42
791
84l
693
941
985
970
989

1008
1027
1000
399
o]

0
999

0

400 -

403
536
588
645
701
T41
791
B4l
890
940
987
969
988
1008
1026
1000
999
o]

FLOW(KG/SEC)

0,0
0,17954E=01

]
400
402
540
598
635
708
730
a0}
833
904
955
1004
987
1006
1027
1046
1019
1019

0

0
400
402
538
396
653
706
T49
800
A5l
903
934
1003
986
1006
1026
1043
1019
1019

0

THE TEMPERATURES
0

0
400 400
402 402
531 537
595 394
652 631

105 TO04
Tag 74T

199 799
851 830
902 901
953 953
1002 1001

986 986

1006 1003
102¢ 1026
1045 1043
1019 1019
1019 1019

0

FLOW(KG/SECY

‘0,0
0y16482E-01

0
400
403
534
584
643
699
Tkl
190
a4p
890
939
‘986
969
588
1008
1026
1000
999
o]

0
400
403
532
5853
641
638
140
789
B39
889
938
983
969
988

1007
1026
1000
999
[}

THE TEMPERATURES
o

0

400 400
403 403
532 s53l
584 583
640 640
697 696
739 738
788 188
838 837
ags 887
933 937
985 984
968 968
987 987
1007 1007
1025 1025
1000 1000
999 999
0 0

w0, 46594E=04

400
400
401
439
497
555
613
667
718
169
B20
8Tl
921
952
972
992
1012
1019
1019

0 1019

400
400
402
438
495
551
607
659
109
758
807
857
905
934
954
974
993
1000
999
999

RESULTS

ARE IN DEGREES CENTIGRADE
4]

400
402
44)
497
535
613
1.1
TL8
169
820
871
919
951
972
992
1011
1019
1019
0

0
400
402
aal
497
558
613
.19
718
769
820
a7l
919
951
972
992

1011

1019

1019

0

RESULTS

ARE IN DEGREES
0

400
403
4al
498
551
807
659
709
758
ga7
856
903
934
954
974
993
999
999

0

0
400
403
‘a4l
495
551
&07
689
T09
758
807
856
903
9364
954
974
992
999
999
0

Dy15941E+17

0000000000000 0O0C

CO0OROO000CO0R OO O000Q

CENTIGRADE



TO = Q,iC00CE=~0C3 |

A
1 0,0
2 0,57000E+Q2
3 0,11400E+03
4 0,14250E+03
5 0,17T100E+03
6 0,19950E+03
1 0.22800£+03
B 0,25650E+03
9 0,28500F+03
10 0,31350E+03
11 0,34200E+03
12 0,37050£+03
13 0,39900E+03
14 0,42750E+03
15 0.45600E+03
16 0,48450E+03
17 0,51300E+C3
18 0.5TCO0E+Q3
19 0,62700E+03
MIDDLE
c1
1 c,0
2 0,0
3 G,12706E+08
4 C.42066E+08
5 0.51126E+08
6 0.56954E+08
1 0,55822€+08
8 0,51714E+08
9 0,48955E+08
10 0,45179E+08
11 0.40566E+08
12 0,3524%E+08
13 0,28519E+08
14 0,22135€+08
15 0.,17015E+08
16 0,1247TE+0B
17 0,34001E+07
18 0.0
19 0,0
T1ME FAST
0,10000E-03 SEC
BARRE
0,2962E+18 0,2962E+18
FLML
0,468BE+13 0,47T6E+14
FLM2

0,1593E+14 0,s8250E+14

- JAERI-M B292

T = 4] PER = (,38418E+07 P
Pl P2

0.0 0,0

0.10245E+13 0,14921E+14
0,16703E+14 0,33sb8E+14
0,41188E+14 0,35930g+14
0.53015€+14 0,43482E+14
0,59082E+14 0,4043TE+14
. 0,58810E+14 0,50425€+14
0,5%392E+14 0,89814€+14
0,52141E+14 0.47T1LTBE+14
Q,48002E+15% 0,83542F+14
0,43155E+14 0,39098E+)4
0,3739%+14 -0,33981F+14
0,305T1E+14 0,28601E+14
0.,23949E+14 T0,23134E+106
0.,18232E+14 0,17798E+14
0,12633E+14 0.,13108E+14
0,471TTE+13 0,11153E+14
0,28935E+412 0,86908E«13
0.0 ¢.0

0.28420E+14 0,29064E+ 14

C2 Cc3

0.0 Gc,0

c.0 0.0

0,93017€+08 0,11973E+09
C.3079TE+0Q9 0, 396 40E+Q9
0.37429E+09 0,8817TE+09
0.41696E«Q9 0.53669E«09
0.40867E+09 0,52601E+Q9
0,37860E+09 0,48731E+09
0,35840E+09 0,86131E+09
0.33076FE+09 0,425TIE+09
0.29699E+09 0,38226E+09
0.23806E+09 0,33216F+09
0.20879€+09 0,268T4E+09
0,16205F+09 0,20858E+09
0,1245TE+09 0,16034E+09
0,91342E+08 0,1175TE+0DY%
0,24892E+08 0,32040E+08
c.0C 0,0

0,0 0,0

FLUX AVE, THERMAL FLUX AVE. RER

PM1 = 0,28420F
0.2962E+18
O.46BLE+1G

0,4219E+14

+14 PMZ = (,29064E
0,2962E+18  0.,2962E+1
0,1811E+14 (0,1324E+1

0.1B48E+14 0,5134E+1

INT = 0,0

P1N

0,0

0,10245E+13
0.16T03E+14
0,411B8E+14
0,53013E+1¢
0,59082E+14
0,%8B10E*14
0.55392E+14
0,52141E+14
0,480B2E+14
O,4315%E+1¢4
0,37395E+14
0,305TLE*L4
0,23949E+14
0,1B232E+14
0,12633E+1%
Q44TLTTELS
0,28935E+12
0.0

ca

0,0

0,0 .
0,16129E+10
0.,53401E+10
0,64502E+10
0,T72301E+10
0,70863E+10
0,65648E+10
0,62146E+10
Uy5TISIE+10
D,5E49TE+LD
Q.44874TE+10
0,36203E+10
0,28099E+10
0,21600E+1C
0, 15839E+10
0,43163E+09
0.0

0,0

tob

P2N

0.0

0.14921E+14
0,33864E414
0.35930E+1¢
0,43482E+14
0,8843TE+14
0.50425E+14
0, 49814E+14
0,47178E+14
D,83542E+14
0.39098€+14
0.33981g+14
0.28601E+14
0,23134E+1¢
D.17T98E+14
0,13108E+18
0.11153E+14
0,46908E+13
.0

c5

0,0
0.0
0,65516E+10
0.,21691E+11
0,26363E+11
0,29368E+1)
0,28784E+11
0,26666E+11
0,25244E+11
0.23297E+11
0,2091BE+11
0.18176E+11
0,14706E+11
0. 11414E+11
0,87T80E+1D
0,64336E+10
0,17533E+10
0.0

0.0

+14 PER = 0,3841BE+0T

8§ 0,0
2 0.0

3 0,0

Ce

G,0

0,0

D,24219E+10
0.80185E+10C
0,9745%+10
D.10856E+]1]
0,30640F+11
0.,985TSE+10
0,933L6E+10
O,B6119E+10
0,77326E+10
0,67T191E+10
0,54361E+10
0,42192E+10
0,32434F+10
0,23TH3E+10
0,64812E+09
0,0

0.0

S
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REGION = 1 AVERAGF TEMPERATURE = 401,414
REGION = 2 AVERAGE TEMPERATURE = B35.955
REGION = 3 AVERAGE TEMPERATURE = B8%,780
REGJON = 4 AVERAGE TEMPERATURE = 1030,488
REGION = ] AVERAGE TEMPERATURE = 1033.193

PHIS|CAL CONSTANT AFTER CRITICAL CALCULATION

0 0.0

0,9407TE+D0O 0,43365E=02 0,90000E+00Q O,
0, 81TISE+00 0,1633TE=03 e,0 0,0 0,0
0,10582E+01 0,41351E~02 0, T6989E+00 0,31291E=03 0,31180E~10
» 0,88B01E+00 0,33853E=-02 0,0 0,89364E~02 0,24300E+01
0,10584E+01 0,41407E=02 0,762TOE+CO 0,31229E=03 0,31180€-10
0,89501E+00 0,30352E=-02 0,0 0,434T79E=02 0,24300E+01
0,10585E401 0,41436E=02 0, 759Q0E+00 D, 31197E=C3 0,31180E~=10
G, B9B50E+00 0,28298E=02 0,0 0,00044E~02 0,24300E+01
Q4 940TTE«GO 0,43365E+02 0,90000E+00 0,0 ¢, 0
0,81733E+00 0,1633TE=03 g,0 : 0.0 6,0
POWER OF CHANNEL
1 G0 2 0,28836E+01 3 0,25412E+01 & 0,10220E+01 5 0.0
REACTIVITY = =0,005000 MEAN LIFE = 0.000457
REACTIVITY = =0,005000 MEAN LIFE = 0,000454
REACTIVITY = =0,0050C0 MEAN L1FE = 0,000453

PERTURBED REGIONS
1 2 3 4 5

POISON CONCENTRATICN
0,15940E+1T  0,15940E+17 0 15940E+1T O, 15940E#17 0,15940E+17

— Tl —_
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Table D.3 HIEES 3K&EHEITH

BERRREFRERBCRE RS AR AT R TR T AN BRI A AR A AR Tt

SCOUTCH 0 & LOMAINED NEUThUN &R TR HEAT
ThANaFER ANDE FLUM DYmAM]ILS LUDE

YIS YIRS RN SN L LA R SR RS SRR A AR LR SRR
ERRAAF ARG AR LS FFEF T RE RN RS RN BN R R D N R G R RE NN

NELTHON x INETICS 1[5 S3LvkD 10 AxlAL DIKECTION
EFEBRRFLFERF AL R TR R R F LR ERE SR E R R AN PR FE IR R

aur® CASE=10L0 ##s VvelTR MARK=3 (NAE ey
ARREEE HEACTIVITY AUCIDENT Rihim W U0Y% DELR/AR [

R LR EFEFoTrEETECTESSEEIBISCISEERS~EIRIINTI .
iIT COLL OF FULLs CDULANT AND MUODERATUR ’ .

fIrFF ST IEX-sES=TSTIoSSTpExcsSrairaNrEcEa

#wErcxEmmE=c=
CONF [ GUHA

SeTIETE==2m=z

—~

BRINT UF THE InFul

PROFPERTIES QF THE RLUCKS

BLOCK Lun HiGk Low Hig SGL 1D RALTAL RAL AL AXTAL A% ]AL

RALIIAL RAL AL AALAL . A4 TAL HMATERTAL GAR : T GAP GAP GAP
NUMEBER BOUNDAkY BOUNGARY JOUNTARY  ROUNTDARY NUMAER THICKNESS MATER L AL THICKNESS — MATER]IAL
10¢.0 M, 0.90000E=0E M. N, 114000401 M, O,51000B+01 M, T 0.0 M, 0 0.9 M, 0
2 0.0 M, 0.73000F=01 M. 0.0 M, ,1la00b+0l ™, 1 0.0 M, n 0.0 M, o]
: 3 0.900C0E=y? ™. ,180C0L=01 M, ©,11400E+01 M, C,22800F+01 M, ¢ DLJ100UGE=03 ™o 1 0.0 M. #]
; § 0.13000E=21 M. .23000t=0L M, 0,1140UE+01 M, uJ.51500E+01 M, & Ueid My n 0.0 M, [+
| 5 CL.90U0E=U7 %, U, LB0UNE=UL M. U, 2/RUCE+0]1 M, C.39900E+01 . 3 G.LO0UDE-D3 M. 1 0,0 M, 0
} & U, 23000E=0t &, G, 2h000E=UL M, 0,0 M, ,627T00L+01 M, T 0.0 M. n 0,0 M, 0
1 T G 25000E~u) ™. 0,%30008=01 M. 1,0 M., J.,627U0OF+D] it. o 0.0 M, b uU.0 M, 0
! R C,9GOU0E=132 M, 9.1300C0L=0L M, 0,37900E+01 M, ,5L300E+0) *, 4 0.10000E=0G3 M. 1 0,0 M, 0
i ¢ U.0 My J.230GUF=0L M, N,50%U0R+01 M, U.62T00b+0L i1, 5 0. M 0 0.0 M, o]
RAD[AL BOUNDARY ASSIGNMENTS
fPoihT FaINT BOUNNARY GAR
NUMBE R LCCAT IO LOCATION tUMBEH
| 1 C,0 Mo O Mo i
| ¢ 0,005 M, UeGIe M o, 2
! 3 9,011 M,
4 0,013 1,
5 0,015 M .
[ 0,017 M, 0.Gly ™ 3
7 0,019 M,
b 0,021 M,
9 .02 o n.u23 M, 4
: iu 0,024 i1, 0,025 M, 5
; 11 g.030 M,
. 12 J.040 ™, Q.0u% M, b .
i 13 D.04% M,

G & ) .

—_ 72 —
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asus CASE=100 #u# VHTR MARK=3 CORE $4#4 mmamm TRANSNT seszme HOLLOW w=ese== PAGE NO, 2
TIiME = 0,0 {5EQ)
COOLANT FLOW = 0, L433E+C2{KGASECY
COOLANT TEMP = 0,4E+03(DEG, C )}
. »
L »
* *
e ey TS T TE TR RIS S22 AL AL AR S g ARRRR HEFHBRGRNY L2z W R RN
* N - *
. ’ ’ : : : .
# PRESSURE (KG/CM=#2 ABRS) = .0,4Q7QE+02 . -
+  HELIUM WE[GHT (KG) = 0.2853£+63 : i *
»* -
» -
BB - - - - *
* . . *
! » 1. 2 3 4 H [ 7 8 9 10 »
. * -
: * CH FLOW 0.019% 00208 - Q,0180 0.0L6% 0.0 0,0 0.0 0.0 0.0 0,0 *
4 * (RG/SEC) »
- CONLANT TEMPERATURE (DEG, C) 1n CHANNEL L]
i NODE * DIST (METER) M
' 1 = ¢.0 406G,0 400.0 40C,0 400,90 0.0 9.0 0.0 0.0 .0 0,0 *
! 2 ®  0.57 500.1 400.1 00,1 400,1 0.0 0.0 [ 0.0 0.0 0,0 »
: 3w 1.14 401.% 401,9 4C01.9 02,0 0,0 0.0 0.0 0,0 0.0 9,0 L
| » 4 % 1,43 440.0 445,72 439,46 38,8 0.0 Gel 0.0 ¢, 0 0.0 9,0 L3
5w 1.71 49%,2 512.6& 497,48 493,7 0.0 2,0 0.0 3.0 0,0 0,0 L
6 = 2,00 554.2 579,4 555,3 551.9 0.0 2.9 0.0 0,0 0,0 0,0 .
: 7T o+ 2.28 617.0 b66, 3 613.% 807.8 Q.0 0.0 0,0 G.0 0.0 c,0 »
; B # 2,58 67145 708,2 bET,0 . L3%.> 0.0 0.0 U0 8,0 0.0 6,0 *
: 9 2.85 T2h.1 7681} T18.0 T8, 040 0.0 Q.0 0.0 0,0 0,0 -
10+ 3,12 TT6.3 827.4 769.0 58,1 0.0 0.0 0.0 U.0 0.0 0.0 »
1L+ 3,42 828.4 B86,7 8l9.7 301.3 0.0 0.0 0.0 e g.a c.0 *
12 = 3,710 8805 945,9 870,86 458,4 0.0 U0 0.0 2,0 0.0 0,0 *
13 3,99 93145 1004.0 920,48 . J04.3 0,0 0.0 0.0 0.0 0.0 0,0 .
i w4027 “943,1 1049.0 953,12 934.1 8.0 n.0 0.0 0.0 C.o 0,0 -
15 = 4,56 Y842 10640 371.2 P54, U .0 0.0 U.0 [ 0.0 0,0 L]
16 # 4,89 1005.0 1084,9 592,3 973,8 .0 2.0 .0 0,0 0,0 0,0 L
i 1T o« 5,13 1026.0 1111.0 iglz,0 992.9 0.0 2.0 U 0o 0.0 0.0 "
| 18 = 35,70 10320 1119,90 1619.2 999,6 0.0 G0 0.0 2,0 0.0 0,0 .
i 19 = &.27 1233,0 1119,0 1019.0 %§9.5 G40 o0 Q.0 0.0 0.0 0.0 -
20 = 0.0 1033.90 1119.0 1€19.0 999, 4 0.0 2.0 .0 2.0 0.0 0,0 "
L] -
| - ——— m———— e mmsccmm s EAe—————————— —————— -h
1 . M
! % PHESSURE (KG/CH##2 4RSI = . 0,3590E+32 .
% HELIUM WE{GHT (KRG} = 0. 1023E+0% M
* -
" 1 ]
L3 *
l-l&lil’#&!iliiIilii“’l;‘llfiﬂ'lll'll‘ll_iiﬁhiii'!!lli&ﬁ IIi!.!NIG{{G'&'GI‘IH‘Il*lii.lld!llﬁliilill"ili“i'.&
* M -
* N -
* L]
i /
COOLANT FLiw = G b4 IE+ U2 (KBSSEC)
: COSLANT TEMY & 0. LE+0aNEG, C
|
|
“
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--la‘:l’!lls=zl======8=n=!==:===a==8===========g

= JOB CONTROL DATA =
----3838BIBS===l=========:==============s‘==3-28
PROBLEM TERMINATION TIMF (SEC) ==-==ssssssmmssoss 280000

INITIAL TIME STEP (StC) ====m===wmsm=rees==e-eex 0,0
MINIMUM TIME STCP (SE() =m===emesme=<mse=====-=e 0,0

TEMPERATURE MAP PRINT FREGUENCY (SEC) =w=====o==- 10.00
TIME MESH CRITERIA FROHM 10 MAX TIME BETWEEN
, (5EC) (SEC.) HAT CALC(SEC)
i 0.0 0.000 0,000G01
: 2.000 2+000 0.000010
2,000 150,000 0,000100
150,000  2800,000 2,000100

zs-a-s::::::g=====8=:========t:========ss===s====

= NEUTRON KINETIC DATA =
= CROSS SECTION AND “THE TEMF, COEFFCIENTS =

--8‘='-=========:=="—='—'============================

MARK=3 REACTIVITY ACCIDENT

agsz::ﬂ====:==========I==============3======3'8==2

RATIU OF NET FUEL VOLUME TO ACTUAL COKE VOLUME
RATIC = 0.,31T743E+Ul

;.':===xl===z====8=====2=====================:=g==

-::s:======:==s==8n=a=============a=:==3=========
wam=uma=  VOLUME ¢CM##2) IN EACH REGION ========2
REGION NUMSER VOLUME
0,11400F+03
0,11400E+03
0,17100£+03
0.11400E+03
0,11400E+03

e oo

#aTHIS VOLUME [% TO UNIT CKROSS SECTON OF -CORE*#



m——— A B

[TT) RESET DATA QUTPUT ma==

PMis PM

PRI =

P2(1) =

Cik+)=

TN1{[)=

ThZ()=

2, PMPT ®
C.208277633E*14

C.0
0,.51760351E+14
0.,47680823E+12

C.C
0, 4T0TRATTE+1LG
0,11375053E+14

g.0

0.485396TRG6E+08
C,34458860E+0T
0,4136684BE+09
0.16183466€E409
C,12038119E+09
0, 379979306409

0,0

0,65138319E+10
0,15934703E+10
0,26196307E+11
0,14656115E+11

0.0
0,8553T853E+10
0.0

¢,0
0,27692323E+14
0,38264043E+13

0,0
0, 73622098E+12
0,266B2614E+12

TMED(Ms1)+ TMED(M42) =

SPCR

0,40141335E+02
0,10330460E+04

0,28021139E+18

NCOSTR =

0.2916T336E+14

0,410267351E+13
Q)4 7TT58309E+14
0,29243343E+12

Q:15379585E+14
Q. 4I4TIF03E+14
0. 48790262E+13

0.0

0,448 744T4E+QB
9.4

0490534325E+09
7,124T75604E+09
0.3%538TO2ZE+DY
0,33082993E+09

9.0

0(61693251E+10
0v43TF4622E+09
0.29136390E+11
0.113986808E+11
0,24351302E+10
0. T6844093E+10
0.0

0,10986277Ew13
U.23551297E+14
0.31291521E+12

0.4810L18%E+12
0,67987131E+12
0.13259675E+12

0,4014194LE+03
0.10328792E+04

0,2916T336E+14

0,16T4023%E+14
0,428908535E~14
0,0

0,34228628E+14
0.39068203E+14
0.0

0,12775068E+08
0,4C324086E+080
048

0,37563639E+09
0,918%9e338E+08
0.4787202TE~09
0.,26TB3092E+09

0,0

0,5696593TE+10
2.0

0.285%0009€+11
0.878T0861EY10
0. T9980842E+10
0.,66861229£+10

0,13436301E+14
0.227%1161E+14
a.0

0.80290251E+12
0.61094985E+12
0.0

Q,63591902E+03

JAERI-M 8292

0,41062599E+14
0,31211573E+14

0.36033059E+18
0.33991473E+14

0,81959181FE+08
0,35076429E+08

0.0
0355776956409

0,25256600E+08 -

N,33264BR6E+09
0,20830358E+09
0,16217326E+10
0,51189462E+L0
9.0

Ci126459041E+11
0.64726409E+10
0,96837924E+10
0.,5417T8L63E+10

0,21968914E+18
0. 199085TTE+ 14

0,56340608E+12
0.33155976E+12

0,5526T589E+03

_ 75 —_

0,32690945E+14
0. 30465326E+14

0,4343902TE+14
0,20558729E+1¢

0,30802663E+08
0,20422698E+08
0

04
0,32052392E+09
0,0

0,321 TA2TAE+09
0,1605T825E+09
0,53265134E+10
0,4452T81T7E+10
0.0

0,25058849E+11

0.38632810E+146
0,23913631E+14

0,4n312519E+14
0.23276252E+14

0,3650433TE+08
0,22105548E+08
0,93526242E408
0,29521254E+09
0.0

L
C,4n382166E+09
0,11328328E+09
G, 6449L30TE>1D
0,36081229E+10

6,0
0.23139445E+11

Q.1TT8927BE+10 0,0

Q,10770631E+11
0,42136675E+10

0,20190199E+14
0,16299266E+14

0,6TI30D86E+12
O, 448103%9E+12

0.8893079LE+03

0.10353068E+11
0.32452563E410

0,31369162E+14
0.12T94081E+14

0.7555126BE+12
0.36321209E+12

0,82104791E+03

Q:5E341084E414
G,182546TE+14

0,50280912E+14
U,1T10008E+14

0,53367215E408
0,17040853E408
0,30718306E+09
0123679445E409

L] .
0,45793400E+09
0,32508742E+00
0,T1T29564E+10
0,28061918E+10
0,650 74a108E+10
0,20793046E+11
0

W0
4,97809132E+10
U.:23926927E+10

0,3L713511E+14
U 9TH64425E+13

UL TB62944TE12
0,28021492E412

Gy 103037L4E+0S

0,54968261E¢14
0,12696816E+14

0,496 TOTAE*14
0,1325T545E+14

0,51312186E+08
0, 12592430E+00
0,37192619E+09
0,20808230E+09

0.0

0,422850226+09
0,0

0,70283980E+10
0,21632331E+10
0,20636179E+11
0,180811Q0€+11

0,0
0,926331T0E+1C
0,65T6D291E+09

0,29406448E414
0,6T929208E+13

Q. TT700806E+12
0,20732193E+12

0,10021223E+04



1o = 0,

b s s s :
FR B WA GO ® AR WK

Ll
[ e

WE TP N

10

o]

0,0

0, 5T000E+02
0.11400F+03
0.14250E+03
0. 17100E%D)
0.19950E+03
0.22800E+03
0,25650E+03
0,28500£+03
0.31350E+03

. 0.3420D£403

0,37050€+03
0,39900£403
0.42750£+03

0,45600E+03 "

0.48450E+U3
0.,51300E+03
0,57000€+03
C,62700£+03

MIDDLE

Cl

0.0

c.0

0.12775E+08
D, 4195%E+0B
0,508G3E+08
0,56504F+08
0.5536TFE+048
0.,51312g+08
0.48%97E+08
0,448T4E+08
0,40324E+08
0.350T6E+08
0.28423F+08
0.22106E+08
0,17041F « 0B
0,12552€+08
0.34499E Q7
0.0

0.0

JAERI-M -8282

= a PER = 0.0
PL P2
0.0 - 0.0
0.,1026TE+13 0.15380E+14
0,16740E*14 0.34229E+14
0. 410B3E+14 0.36033E+14
0,52691E+14 D.43435E+10
D.58EA3E+14 0.48313E+14

0.58342E+14

0,54964E+14

(U, 51 160E+1a
U, 47TSTE+ 14
G 42899E+14
0. 377128414
U, 304B5E+14
0.23914E+14
C.1B255F14
0.1269TE+1d
C.4T6B0E+13
0.,29244FE+1?
0.0 :

0.28278E+14

c2

U0
0,0
0,93526E+08
U.30718E+09
U.37193E+09
0,41367£+09
0. 4C5H34E+03
U.37568E+09
0.3557BE+0%
U.32853E+09
0.29521E+0%
0.2567%9E+09
0.2080BE+0Y
0.16183E+G9
G.12476E+09
C,91896E+08
U.25Z5TE+0B
0,0

0.0

0.50281F+14

_0.4968TE+14 .
C0.4T0T9E+1G

0.43376E+14

- 0. 3906BE+14

0.33991E+14
0.26655E+14
0,23226E+14
0.17919E+14
0.13258E+14
0,113756+14
C.4B790E+13
0.0

C.2216TE+L4

o]

0.0
0.0
0.,12038E+C9
Q.39539E+09
0. 47BT2E+CY
0.53245E+09
0.32173E+09
C.48352E+09
0.457T93E+09
0,42286E+C9
G,37998E+09
U, 33053E+009
G.26T83E+09
U.20B30E+09
C,16058E+09
0.1182BE+09
C,32509E+C8
G.0

0.0

—_ 76 —_

PINT = 0.0

FIN

e.c -
0.1026TE+13
0,16740E+14
0.41063E+14
0,52691E414
0,58633E+14
0,58342E+1%
0,564964E+14
0.51760E+14
D,47759E+14
0,42899E+14%
0,37212E+14
T U.30865E+14
0,Z3914E+14
0,18255E+14
0,1269TE+14
0.4T680E+13

T 0,29244E+12

0,0

cs

0.0

0.0
0.16217E+10
0.53265E+10
0.54492E+10
0,TLT30E+10
G,70288E+10
0,6513BE+10
0,61691E+10
0.56966E+10
0,51189E+10
0.44528F+10
0,360BLE+1D
0,28062FE+10
0,21633E+10
0,15935E+10
0,43795E+09
6.0

0,0

P2N

0.0

0.15380E+14
U.34229E+14
0.36033E+14
0.43439E+14
D.48313E+14
0.50281E+14
0,49687E+14
0.4T0THE+14
0.434THE+19
0, 39C6RE+14
D.33991F+14
0.28655E+14
0.23226E+14
0.17919E+14
0.13258E+16
0.,113T5E+14

.0, 4BT9DE+13

0.0

9]
0.0
0.0
0.658T4E+10

0.21636E+11"

0.26198E+11
J.29136E+11

0,28550F+11

0,26459E+11
0.250598+11
0.23139E+11
0,20793E+11
0.180BTE+11
0414636E+1]
0.11399E+11
0.,87RTIE+LD
0,64T26E+1D
0,17T7T89E+10
¢.0

0.0

{e

0.0

0.0

0,24351E+10
G.T79981E+10
0.9683BE+10
0,10771E+11
0,10554E+11
0,9780%E+10
0,92633E+10
C.85538E+10
CiTHBRSGE+1D
0.66861E+10
0.54178E+10
0, 4213TE+LU
0.324B3£+10
U.2392TE+LV
0.63THDE+09
0.0

c.0
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- 1

JAERI-M 8292

PINT = 0,29147E+10

T0 = 0,10000-03 If PER = 0,23T1BE+03
A P1 P2 PIN
1 0,0 0,0 0.0 0,0
2 D.5T000E+02 0.1026TE+13 - 0.153B0E+14 0,1026TE+13
3 0.11400E+03 U,16T40E+14 0.34229E+14 0, 16T40E+14
4 0,14250E+03 U, 41063E+14 0.36033E+14 0.41062E+14
5 0,17100E+03 0.52691E+14 0.43439E+14 0,52691E+14
6 0,19950E+03 0,58633E+14 G.483L3E+14 0,58633E+14
7 0,22800DE+03 0,38342E+14 0,502B1E+14 0,58342E+14
8 0,25650F+03 0.54964E+10 D,4968TE+L4 0.54964E+14
e 0,285G0€+03 ¢, 51760E+14 0,4TUTIE+14 0,51760E+10
10 0,31350E+0% U.ATTSIE+14 0.434THE+ 14 0,47758E+14
11 0,34200E+03 U,4289FE+14 0, 33068E+14 0.42898E+14
12 0,37050E+03 0,37212E%14 0,33992E+14 0, 37211E+14
13 0.39900E+D3 0.30463E+14 D.28655E+14 D.30465E+14
14 0,42T50E+03 0,21914E+14 0,23226E+14 0,23914E+14
15 0,45600E+03 0.18255E+14 0.17919E+14 0,18255E+14
16 0.48450E+03 C.1269TE+14 0.1325TE+14 D,12697TE+14
17 0,51300E+03 0,4T680E+13 0,1137T5E+14 0,4T680E+13
18 0,57000E+C3 0.29244E+12 0.48790E+1D 0,29244E+12
19 0.62T00E+D? 0.0 ) 0.0
M1DOLE 0.,282T8E+14 0.29167E+14
cl c? c3 Ch4
1 9,0 0,0 0.0 0,0
2 0.0 0.0 0.0 0.0
3 0,12TT5E+08 0,93526E+08 0.12038E+09 0.1621TE+10
4 0.41959E+08 0.30718E+09 0,39539E+09 0,53265E+410
5 0,50803E+08 0.37193E+09 0.478T2E+0% 0.64492E+10
6 0,56504E+08 0, 4136TE+CY 0,53245E+09 0, 71730E+10
T 0.5536TE+08 0.40534E+09 0,52LT3E+09 0.T02B6E+10
8 0,51312E+08 0,37566E+09 0,48352E+409 D.6%5138E+10
¢ 0,4859TE+08 0,35578E+09 0,45793E+09 0,61691E+10
10 0.44BT4E+08 0,32B53E+09 0.42286E+09 0.56966E+10
11 0.40324E+08 0.29521E+09 0.37998E+09 0,51189E+10
12 0.,350T6E+08 0.256T9E+09 0. 33053E+09 0.,44528E+10
13 0.28423E408 U,2080BE+0Y 0.2671B3IE+0Y 0,36081E+10
14 0.22106E+08 0,16183E+09 0.20830E+09 0,28062E+10
13 0,17041E+08 U.124TBE+0% 0.16058E +09 0,21633E+10
i6 0,12552E+08 0,91896E+08 0.1182BE+09 0,15935E+10
17 0,34499E+07 0,2525TE+0A 0,32509E+08 0.43TISE+09
18 2.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
TIME FAST FLUA AVE,  THERWAL FLUX AVE. RERIOD
0,10000E=03 SEC PM1 = 0,2B82TBE+14 PM2 = D.2916TE+14
BARRE
o.zsoze;xs 5,2802E+18 0.2802E¢l8  0.2802E+18 0.28026+18 0.0
LM1 :
o.nsqas;xa 0.474gE+L4  0,4650E+18 0.1812E+14 0.1338E+13 0,0
LM2 :
0.1625E414 0,4251E+14 0.4213E+l¢ 0,1860E+14 0.5283E+13 0.0

P2N

0.0

0,15380E+14
0,34229E+14
0,36033E+14
0,43439E+14
D,48312E+14
0,50281E+14
0,4368TE+14
0,4T0T9E+14
D,434THE+14
0,39068E+14
0,33991E+14
U.28655E+14
N,23226E+14
0,17919€+18
0.13257E+14
0. 113T5E+14
0,4B8T90E+13
G.0

<5

0,0

0.0

0,658TaE+10
C,21636E+11
0,26196E+11
0.29136E+11
0,28550E+11
0,26459E+11
0,25059E+11
0,23139E+11
0,20793E+11
0,1808TE+LY
D,14656E+11
0,11399E+11
0.BTET1E+1D
D.64T26E+10
0.,17789E+10
.0

0.0

PER u 0,23718E+03

0.0
0.0

0.0

co

0,0

0.0

0,25351E+10
0.79981E+10
0.,96838E+10
0, 10771E+LL
0.10554E+11
0,97809E+10
0492633E+10
0,85538E10
C.T76864E+10
0,66861E+10
0,5417BE+10
0,42137E+10
0,32483E+10
0.23927E+10
0,65TE0E*0Y
0,0

c.0

0.0
0.0

0.0



JAERI -M 8292

TO = 0.51000E~D2 1T = 51 PER = 0.50308E+401 PINT a 0,14B73E+12
: A 21 P2 P1N PzN
1 0,0 Q.U 0.0 2.0 0,0
2 G,57000E«02 C,l0272e~+13 U 15395E~ 14 0,10267E+13 0. 15386E+14
3 G.11400£403 U.16749E+14 0.3a252E+14 0D,1674UE+14 0.34234E+14
4 0,14250E+03 C.41083E+14 0.36054E+14 0,41061E+14 0.36035E+1%
5 0,1710UE+L3 U,32T15E+18 D.43463E+1a 0,52636E+1% 0.43a39E+14
6 0.19950E+03 U.58b59E+14% 0.4833HE+14 0.,%5862TE+14 D.48311E+14
7 0.,22800k+03 U.9A36TE+LS 0,.50307E+16 0.58335E+14 0,50280E+14
8 0,25650E+03 U,5498BEFLs 0.49T1IE+14% 0,54950E+14 D.,49686E+14
9 0.28500E+03 U.B1733E»14 0.47104E+.4 U,51T95E«14 0,47078E+14
10 0.3135UE403 0. 4TTBOE+La Gt I4Y9E+L14 0,47753E+14 0,434T5E+1%
11 0,34200E+03 0.42918E+14 0.39089L+14 U, %2394E+14 0.3%068E+14
12 0,37050F+03 U.312208E+14 0,34010E+14 0,37208E+14 0.33991E+14
13 0.39900F+03 U.3N4BDE+14 0.28671E+14 U,30603E+14 Q,2B055E+14
14 0,42750E+03 0.2992%F+14 0.23239E+14 U,23312E+14 0.23227E+14
15 0,45600E+03 Ual3264t+1s 0. 17930E+ 14 0,18254E+14 U.1T320E+14
16 0, 4B8450F+03 0. 12704E+14 0.13266E+14 0.12697E+14 0,13259€+14
1T 0.51300E+C3 V.47 10%E+13 0.11384E+14 0,4TEBIE+13 0.113TRE+1%
18 0,97000E+03 0,29260E+12 O,44842E+13 0.,292q8E+12 0.48815E+13
i9 0.62T00E+C3 3% G.0 0.0 0.0
H MiDNLE Ue28291F+1a 0.29185E+14
|
1 o2 c3 ca 5 ce
1 0.0 0.0 0,0 0.0 0.0 0.0
3 0.9 0.0 0,0 G.0 0.0 0.0
3 0.12775E+08 0,93526FE+08 G.12038E+09 0.1621TE+L0 U.658TaF+10 0,24351E+10
4 0.41959F+08 0.30118E+09 0,39539E+09 0,53265E+10 0.21636E+11 0.TI9BLE+1C
5 0.50803F+08 0.37193E+09 0.,478T2E+09 0,64492E+10 0.26196F+11 U.96838E+10
-] 0,565056+08 U,41367€+0% U.53245E+09 0.T1T30E+10 0,79136E+11 N.10771E+]11
T 0.,5536TE+08 U b0534E+UY U.52173E+39 0,70285E+10 0.,28550E+11 D.105%4E+11
8 U,51312E+08 0,375e6E+07 0,43352E+09 U,6%5138E+10 0.26459E+11 0. 9TEQ9E+10
q 0.,48597E+08 U395 TRE+DT 0.45T94E+09 n,61691E+10 Q.75059E+11 0,92633E+10
10 0., 44BTHF+08 U.32853E+09 0. 4228b6E+09 0.56F06E+10 0.23139€+11 0.8553BE+10
' 11 0.,40324F+08 0.29521E+09 0. 37998E+0S 0.,51189E+10 0.20T93E+1L 0.768b4E+1V
12 0,350TTE+U8 0,29673E+09 0.33053E+U9 0,445288+10 0.18087E+11 0.66861E+10
13 D.28423F+08 U20808E+09 0.26T82E+0T 0,3608lE+10 0.14656E+11 0.541TBE+1U
14 0. 22106F+08 0. leLB3E+09 0, 20830E+09 0.,280628+10 0,11399€+11 0,4213TE+10
15 0,1T081E+08 U.l24TGE+DS 0,16058E+09 0,21633E+10 0.BTRTLE+LQ G.,32483E+10
16 0.12552e+08 0,91496E+08 G.11828E+09 0.15935E+10 0.64726E+10 0.23927€+10
17 UL 38499 +U7 U.25257E«0R 0.3250%E 08 Q.a3795E+09 0. 17789E+10 Q. Hh5TEDE+QY .
18 c.0 7 g.0 0.0 0.0 0.0 0.0 B
19 0.0 - 0.0 0.0 0.0 0.0 0.0
TIME FRST FLUX AVE, THEWRMAL FLUX AVE. RERIQUD
0,51000E=02 SEC Pl o= 0, 28291E«14 PMZ = (.23185E+i4 PER = 0,50308F+01
BARRE
0.2799E+18 0.2T99b+is 0.2799E+18 G.2799t+18 0.2799E+18 0.0 0.0 0,0 0.0 ¢.0
C FeMl
0,4TOLE+L3 0,4T5pk+14  0.4652b¢1%  0,1813L+1% 0.1339E+13 0,0T 0.0 0.0 0.C 0,0
FLMZ
0.16Z6E+14 O.4253E+14 0.4215E+1¢ 0.1862E+14 U.5288E+13 0.0 0,0 0,0 0.0 2.0
STER NO. 1 TIME 5,10000E=03 5EC
i.ﬂiliﬁﬂ&iiiiﬂ!ll.ﬁ'&b&l—ﬂlliivﬂb
azwxzxsEzcazzrscEzc=asczas=xsza M U L T 1 CHANNEL secctssspetinrcan=nsmssnts s=stnns "
GRUUP N, OF MassS FLOW e rmmmw—e—==e= PRESSURE BROP ==s=e=w—e=se-=—= CRIFICE
N CHNNL gaTE ACCE, FRIC, HEAD TOTAL CO=EFF.
ac-Ixec=cxSmsc (RG/SEC) ——— mmmmmr KG/(TM2) emssssssmomeomes ETETE L LTS
i 3 1.95Q0E=02 1.6591E=02 B.0630E=01 ~1.4064E~03 8,2008E=01 =1,4359E+06
2 216 2, 05R6E=02 1,Ba65%£=02 9,3848E=01 =1,3586F=03 9,5558E=-0L =1.034BE+QT
3 18 1.7951E-u2 L,2102£-02  6,9239E=01 =-1.4140E=03  7,0307€-01 B.5241E406
4 516 1.6482E=02 9,8804E=D3 5,.8839E=01 ~1,4251F=03 5,3684E=01 2,1133E+07
TaTAL 1.632E+01 2
zzaxxzgx=x F_EN /M scasrrrrESEsXIzsxzx UPPFR FT ] DOwWN
UISTURRANCE FLOW {KG/SEC) ===== 14,330 14,330
- TEMP., (DEG=C) =r==== 400,300 1037.804
TEMPERATURE (DEG=L) womw—= %00, 000 1037.804
PSYESSURE (KG/CM2) =—=== 40.6999998 39.8999996 ,
IMCREMENT (MGL) =—=-sme=e T,9596(-09 =7,95%6E-09
TOTAL INVENTURY (MOL) ====== - 11.31467 17.94948
TOTAL &L IGHT (KG) mew=—re=m= 26%5,25869 71.79792 ¢

. 80 —_



