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ABSTRACT

This report describes the input modelling for subchannel analysis of CANFLEX-RU

(RUFIC) fuel bundle which has been developed for an advanced fuel bundle of

CANDU-6 reactor, using ASSERT-PV V2R8M1 code. Execution file of ASSERT-PV

V2R8M1 code was recently transferred from AECL under JRDC agreement between

KAERI and AECL.

ASSERT-PV V2R8M1 which is quite different from COBRA-IV-i code has been

developed for thermalhydraulic analysis of CANDU-6 fuel channel by subchannel

analysis method and updated so that 43-element CANDU fuel geometry can be applied.

Hence, ASSERT code can be applied to the subchannel analysis of RUFIC fuel bundle.

The present report was prepared for ASSERT input modelling of RUFIC fuel bundle.

Since the ASSERT results highly depend on user's input modelling, the calculation

results may be quite different among the user's input models. The objective of the

present report is the preparation of detail description of the background information for

input data and gives credibility of the calculation results.
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1.

£ Ji j l^fe ASSERT-PV V2R8M1 3 E [ l ] f CANDU

(CANFLEX-RU ^£r RUFIC 4"£H 3-§-«Hr ^-f -S^s]

4 . ASSERT 2Efe C0BRA-IV-i[2]» 5?h°.3. 4°3 1980>d̂ B 3 ^ 3 ?H44£l AECL°fl

^ CANDU € 4 ^ 4 ^-o] ^sg ^i^ofl 4^-01 ^ 5 } ^ ^ 1

. ASSERT 2 £ ^ COBRA

(equal-velocity/equal-temperature) 7fl^:^ drift-flux 5L'<§ (unequal-velocity/unequal-

temperature)* °l-g-§ ^ S i £ ^ %±^*] 3g^ ^ al^j^

1^^-i- * f l ^ ^ S(i£^ « f^4 . SEtt, ASSERT 2Hfe

LORC(Loss of Regulation Condition) 3-f^h H ^ ^ l ^ ^ o l ^-^sj-fe

^ 5U5.JS- s]<H Sftcf. ^5«fl ASSERT-PV V2R8M1AS. 7^51^^^ Jf

si 71*1-«1-̂  ^ Hov °̂fl tfltb ^ ^ - i - • t i S . ^ 4 3 - ^ ^ a 4 t (CANFLEX) 3.^-7}

ASSERT-PV

. ASSERT 2Efe

ASSERT SS°1]A-1 ^ ^ . a *>fe RUFIC

CANDU ^^olSi^-H, vS4-n-^lfe- ^ ^ r » jl^«V55l4. Ai'^^l ^J^4S.fe Appendix H

^fe Appendix IH
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2.

2.1 1-^*1

^^^ <i^«H ^ €^#-3*1 *l-5-*£ £3HHH*1^ &°.3. ^ ^ 4 . ASSERT

S E r "NPACK" property routine (HLWP property package)^

](kj.kg), 7l*H <

A l ° l l ^ HLWP1- *l-g-*>5Scl-.(group 1, N4=l)

oio.

°l-8-*H 3]^S r$i4. (group 1, N5=0)

2.2

^ U l ^ ^ ^ - (gr0Up 2,

2, N2=0) JL^Sl-^c]-.

2.2.1 ^ ^ -

(group 2.0) ̂ ^ - ^-¥^1 cfl«t ^ ^ ^ ^ ^ 1 ^ S ^ ^ - a A>-g-47} 71 £ Reynolds

4 . (group 2, N5=l)

c

64, b^r -1 n e | j i cfe 0

Colebrook-White^l implicit S.%% 3.^*>5i4.(group 2, N2=2)

2.2.2 °]AJ"?r D>^

ASSERT-PV 2 £ i r °Rv-?r *>}%

^dEj!%v 41 ^ - 2 - ^ , RUFIC ^"gg-oll tfl-sV a ^ o ] ] ^ CANDU
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3=6)

fe Friedel

0.91 0.19

4 . (group 2, No

Pffg

PTPgD

G2D
pTPa

(1-X) 1 - 1

Pi

X : quality

Fr : Froud number

We : Weber number

G : Mass flux

D : diameter

2.2.3

fe. Tong's

$14. ASSERT-PV 3.

temperature)^^^1

fe- Dittus-Boelter
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A

CANGEO S

group

0)

RUFIC

. Figure H RUFIC

. Figure H ^ s l ^ ^

. 45.(offset a

42} ^eV^l2 0 % 3 ^

0.65 mm CS^^: ^ j ^ : 103.38 mm), 3.1 % 3.^2] ^^- y^^^. 2.275 mm

106.63 mm), 5.1 % 3 . ^ ^ 3-f ^ ^ ) ^ 3.275 mm (<y-̂ ?V a}^ : 108.67

^. 7fl *fl^£| # ^«lfe 5.9436 m (card group 9.3̂ 1 Z ^ ^ ) ^ 1 ^ 4 . £^- -fr*

^ -^^ -S THETA ^ ^ 0.0 (^r^^-^^1 ^-f : 0, card group 9.3̂ 1 THETA

. CANGEO S S a ^ l t ©1-g-sfl 4 node

Table 2°11

2.5

ASSERT 2 £ r tflsfl

(group 5, Nl) s] 7fl^(group 5, N2)7>

. (group 5

2.6

RUFIC -g; CANFLEX

[7]°il
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?ll^rfe Table 3 i ja-4 ,

nfl(junction)^SI £ ^ 3 1 ^ 4 ^ ^ & * ol-§-*}$i°-H, A

. (group 7

2.7

. (group 8, N3 = 0)

2.7.1

RUFIC

£7} ^e^ofl uj-el- § 1 7 } ̂ e } ^ 4 . ^ a^^A-ife RUFIC

]-^- ^-^*b i 7 l <a^£°ll tfl^ ^-i- °l-§-§>^Il[5], Table

2.7.2

•to] slsa °H tfl̂ b -tSj^ftol

^ 2 f » Table

2.7.3 CHF

°J?fl^-B-# -y-^^ l* ^ table lookup method[8]7l-

9l°.v], AEESRT-PV 3 E i ^ r group 8.04 N4 option ?>H.«H1 ^1^^] 117}x]

s\ 2. <§*!!• f1 table lookup method* ^ ^ § 1 ^ 4 . «a

•f}-# T ^ ^ T 1 * °1-§-%V ^ ^^ -H (group 84 Nil = 1-51

3 1 ^ ^r^^l^r (group 8.2, NCK1)

1 cfl*}- T^^^ I^T (group 8.2, NCK2)
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°J3l<i-fH

- BLA

2 ^ A ] (gr0Up 8.2, NCK3)

°}-%-t}±r ^ group 7.23

4 S 7 } -8 .^1 (group 8.2, NCK 4)

(group 8.2, NCK 5)

. (group 8 3 Nil = 0)

2.8

2.8.1

. (group 9 3 Nl ^ N2

2.8.2

°l-§-*Hr

Nl

9, N6 = 0)

(group

2.8.3 ^ ££3

fe group 33

group 9.6

9, N7 = 0)

^ «.

fe %^ 2.3 ^ 3

2.8.4

N9 = 13.

g r0Up 9 3 N 8 = 1

2.8.5

•g-

f5L group 9.23
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2.8.6

^ o } ( Z ) ^ ^ ^ ] ^ o | 59435

902.5. CANDU

ofl sit!: ^ ^ ^ l ^ r f e default S:1?! 0.5S

default S t l 1.0 (no relaxation)±3.,

1.0 (no relaxation).^.S., US. relaxation parameter^ default ^ ^ 1.0 (no relaxation),

s] relaxation parameter-cr default St1?! 1.0 (no relaxation)-5.

§:%•% relaxation parameter-

relaxation parameter^- default &

2.9

2.9.1

Rogers-Rosehart ^ ? ! : ^ #

fe ^] O.S. Rogers-Rosehart

, power-law

Si4. (group 10 Nl = 1).

2.9.2 712. £)•<+

7 l a S)-<LM1

(group 10 N2 = 1).

ASSERT-PV°1H fe power-law

2.10

z\3-

CANDU

: 10.0 MPa

: 256.0 °C

: 5.5350 kg/m!s

: 1.02838 MW/m1



2.11

El °]x}^r°\] tf|$- ° g ^ 4 S f e ASSERT 3L^°] default &•£

(IELIMT) : 10

r (MAXINR) : 20

(NTRIES) : 20

(IREBAL) : nfl 4«1

y-tfl i s } (HERROR) : 10-8

-§-5-*} (EERROR) : 10-4

residal *M -£-*} (MERROR) : 10-5

^ s l residual ^cfli^> (TERROR) : 10-5

^^ l residual 4vcfl^^> (AXEROR) : 10-5

: 0.5

1 relaxation ^14 (WRELAX) : 1.0 (no relaxation)

^ relaxation <?l*r (FRELAX) : 1.0 (no relaxation)

relaxation tl^r (RRELAX) : 1.0 (no relaxation)

relaxation ?14 (HRELAX) : 1.0 (no relaxation)
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3.

r SL *§•&•

, Appendix H ^ § 1 5 3 4 .

Figure 14 £ 4 . CANDU 4

si4.

CANFLEX tfltfl °J

Appendix 1̂ 1

Figure 2^0^ Figure 19°fl

Figure 2°11 z |

CANFLEX

Appendix I H

707117}

ASSERT

^ ° 1 4 . ASSERT SH°11 fil

"11

Figure Figure 14

. RUFIC *

1*1 <$%• ?\ ^ -

a.4

fe-°-H, 4

Figure 4°1]Tr -&S.S} 7] sfl

313

3 ~ 4

4. fe- 352

10 -



7r ^o}?l ^ J ° 5

Figure 5°11fe *fl^

^ 13, 14, 15 ^ 35»1

37]

Figure 6°1]fe

^- f <a^3l£ feS, 2I2. fe£ 7}^-£r %~& «ffl^3|« ?Jfe ^ ^ £ r 13, 14, 15

^S-olSl*.^, Figure 5^ i

Figure 7*11 fe

Figure 8°llfe 4 ^ ^ S -fi-#-gr 44^1 Si4. ^-#°1 7> -̂ fe^ ^-^S-fe- ^ J f J f ^ S 14

] ^ ^ ^ , ^ J f ^ s 33«i ^

Figure 9°11^ Figure l H f e 4H
s
Vsia- ^ ^ ^ -fi-^^-^-i- 44t-flSi4. Figure 9<̂ l̂ r sfl

^s] -fr^ ^ ^ ^ -fr#-^ M-HH1&4. *m -fr^^r 23 kg/s °l$te.nj, ^ ^ ^ - ^ ^ 5.5

kg/m2s °1^4 .

Figure 10°11fe ^ ^
ef 493

Figure l H f e

313 "CHI £€51847}-

4 4 aS)-Sr£7i- ^<>|xl7l nfl^ol^> ^ ^ -^£.^-}Hol Bflai^^l ?^r^ o
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0.7 °C ^ ^ H , 110 cm

40 cm

0.7 °C

Figure 1241 fe -B-

^ , ^ T ^ H 120 Cm

53 %7> £1524.

Figure 134)fe

7l £•§••§•

4l*l 7] 2.7}

7l3L-i-°l -i- t}

250 Cm

11 370 cm

12 % ^ 4

26 %

Figure 1441 fe- -fj-^

7}i\Ti\ si ufl 14 m/s41

Figure 1541 fe ̂ «

6 m/s41-M

^ ^ 430

cm , 9

^-Sfe 35^1 ^ ^ S - ^ S l 37wl

Figure 1641 A-] Figure 19*W*r

Figure 1641-Mfe

4

3«i

Figure 17-&

5a4.

T)1 sic}. Figure 18 -̂ 4$

1$

3$ ^-

^ v]

48«i ^•'rS.sl ^ - t 44^1

5a4.

, Figure 19
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4.

•g- 3.^

£- COBRA-IV-i S H

CANFLEX 41^1 ASSERT S^°fl s]

«a 3

7]-

71 Bl,

° l t - 71 •SI-SI-̂

RUFIC

4

7ia-§- grife

7fltsi CANGEO SJE.

Jit}

fe 313

3 ~ 4

lfe o i l -

fe. <^ 493

^ ofl

313

l XL

250 cm

- 13 -



430 cm ^ ^ ^ ^ 6 1 ^ , 9

% ASSERT 3.B.o\] a)BV ^ g . sfl^ ^ ^ ^ ^ S .^^- RUFIC

xfl ts^^ofi *]-&!§. ̂  Sl^-^, RUFIC « ? ^ a 4 ^ : ^ < a - ^ * ^ ^ T i # *

CANFLEX-NU
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Table 1. Properties of Heavy Water (from HLWP Package in ASSERT code)

p
MPa

0.001
0.002
0.004
0.005
0.006
0.008
0.010
0.020
0.040
0.050
0.060
0.080
0.100
0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900
1.000
1.500
2.000
2.500
3.000
3.500
4.000
4.500
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.000

! 10.500
i 11.000

11.500
12.000
12.500
13.000
13.500
14.000
14.500
15.000

' 15.500
' 16.000

16.500
; 17.000

17.500
! 18.000
: 18.500

19.000
i 19.500
I 20.000

T
V
9.63

20.03
31.34
35.27
38.52
43.70
47.94
62.15
77.62
83.15
87.78
95.10
101.05
121.57
134.56
144.53
152.67
159.73
165.93
171.39
176.23
180.59
198.58
212.62
224.32
234.19
242.65
250.14
257.08
263.52
269.47
275.03
280.28
285.27
290.03
294.56
298.88
302.99
306.91
310.66
314.23
317.66
320.93
324.08
327.11
330.03
332.86
335.61
338.28
340.90
343.47
346.00
348.47
.350.87
353.21
355.49
357.72
359.90
362.02
364.11

W
m'/kg
0.000904
0.000905
0.000907
0.000908
0.000909
0.000910
0.000912
0.000918
0.000926
0.000929
0.000932
0.000937
0.000941
0.000957
0.000968
0.000978
0.000986
0.000993
0.001000
0.001006
0.001012
0.001017
0.001042
0.001062
0.001081
0.001099
0.001116
0.001132
0.001147
0.001163
0.001178
0.001193
0.001208
0.001223
0.001238
0.001253
0.001268
0.001284
0.001300
0.001316
0.001332
0.001349
0.001366
0.001384
0.001403
0.001422
0.001442
0.001463
0.001485
0.001508
0.001532
0.001558
0.001585
0.001615
0.001647
0.001683
0.001723
0.001768
0.001821
0.001885

v«
m'/kg
117.28798
60.52671
31.41717
25.48753
21.48881
16.39434
13.27883
6.91164
3.60967
2.92806
2.46821
1.88425
1.52692
0.79466
0.54384
0.41593
0.33749
0.28397
0.24515
0.21571
0.19260
0.17398
0.11737
0.08857
0.07108
0.05930
0.05080
0.04436
0.03929
0.03520
0.03180
0.02895
0.02650
0.02439
0.02255
0.02093
0.01950
0.01821
0.01705
0.01601
0.01505
0.01418
0.01337
0.01263
0.01194
0.01130
0.01071
0.01015
0.00962
0.00912
0.00865
0.00820
0.00777
0.00736
0.00696
0.00657
0.00619
0.00582
0.00544
0.00505

hi
kj/kg

24.62
68.74
116.70
133.04
146.66
169.04
186.93
246.61
311.91
335.07
354.21
384.44
409.49
495.54
549.02
590.40
624.55
654.25
680.22
703.08
723.42
741.83
819.16
880.36
931.86
975.76
1014.08
1048.83
1081.53
1112.03
1140.65
1167.76
1193.75
1218.74
1242.81
1266.03
1288.45
1310.16
1331.23
1351.71
1371.69
1391.23
1410.40
1429.27
1447.92
1466.40
1484.80
1503.17
1521.60
1540.08
1558.62
1577.31
1596.20
1615.31
1634.68
1&54.66
1675.58
1697.78
1721.60
1747.49

h«
kj/kg

2333.59
2350.86
2369.75
2376.14
2381.51
2390.25
2397.27
2420.13
2445.07
2453.45
2460.48
2471.85
2480.87
2509.98
2527.08
2539.36
2548.85
2556.25
2562.19
2567.26
2571.61
2575.35
2588.02
2594.65
2597.88
2598.93
2598.42
2596.73
2594.12
2590.74
2586.69
2582.08
2576.94
2571.33
2565.27
2558.81
2551.96
2544.72
2537.08
2529.05
2520.60
2511.76
2502.49
2492.82
2482.72
2472.20
2461.26
2449.82
2437.82
2425.19
2411.86
2397.76
2382.81
2366.96
2350.07
2331.84
2311.95
2290.08
2265.38
2236.60

A
N/m
0.001759
0.001294
0.000961
0.000873
0.000810
0.000734
0.000680
0.000538
0.000432
0.000402
0.000380
0.000349
0.000327
0.000267
0.000239
0.000220
0.000207
0.000197
0.000189
0.000182
0.000177
0.000172
0.000155
0.000144
0.000136
0.000129
0.000125
0.000121
0.000117
0.000114
0.000112
0.000109
0.000107
0.000105
0.000104
0.000102
0.000100
0.000099
0.000098
0.000097
0.000095
0.000094
0.000093
0.000093
0.000092
0.000091
0.000090
0.000089
0.000089
0.000088
0.000087
0.000087
0.000086
0.000086
o.ooooa5
o.ooooa5
0.000084
0.000084
0.000083
0.000083

K
W/nr'C

0.582753
0.598051
0.612420
0.616880
0.620360
0.625522
0.629414
0.640297
0.648509
0.650563
0.651938
0.653486
0.654189
0.652956
0.649388
0.645258
0.641024
0.636742
0.632530
0.628477
0.624614
0.620930
0.603700
0.588072
0.573632
0.560511
0.548600
0.537563
0.526924
0.516690
0.506928
0.497577
0.488514
0.479678
0.471080
0.462728
0.454628
0.446781
0.439186
0.431840
0.424736
0.417865
0.411216
0.404775
0.398525
0.392448
0.386522
0.380724
0.375027
0.369405
0.363826
0.358267
0.352803
0.347450
0.342205
0.337062
0.332016
0.327059
0.322185
0.317386

(7

N/m
0.073350
0.071850
0.070117
0.069492
0.068968
0.068121
0.067415
0.064974
0.062208
0.061195
0.060338
0.058965
0.057835
0.053844
0.051247
0.049215
0.047532
0.046056
0.044746
0.043583
0.042542
0.041598
0.037643
0.034491
0.031820
0.029544
0.027576
0.025826
0.024200
0.022689
0.021291
0.019989
0.018761
0.017597
0.016494
0.015450
0.014462
0.013528
0.012644
0.011809
0.011019
0.010271
0.009563
O.(X>8891
0.008252
0.007644
0.007064
0.006508
0.005975
0.005462
O.(XM967
0.004487
0.004027
0.003589
0.003170
0.002770
0.002388
0.002024
0.001676
0.001345
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Table 2. Geometry of RUFIC Bundle Calculated by CANGEO Code

FULL CHANNEL OF RUFIC BUNDLE WITH 3.1 % CREPT P/T (UNIT:mm)

***** GEOMETRY BASIC INPUT ***********************
SYMMETRIC ANGLE
ANGLE OF UPPER SYMMETRIC BOUNDARY LINE
TOTAL NUMBER OF RODS
TOTAL NUMBER OF SUBCHANNELS
TOTAL NUMBER OF RINGS
PRESSURE TUBE DIAMETER
X-ECCENTRICITY
Y-ECCENTRICITY

RING NUMBER
RING RADIUS
RELATIVE RING POWER RATIO
NUMBER OF RODS AT 1-RING
ACTUAL NUMBER OF RODS AT 1-RING
ROD DIAMETER OF 1-RING
FIRST ROD OFFSET ANGLE AT 1-RING

RING NUMBER
RING RADIUS
RELATIVE RING POWER RATIO
NUMBER OF RODS AT 2-RING
ACTUAL NUMBER OF RODS AT 2-RING
ROD DIAMETER OF 2-RING
FIRST ROD OFFSET ANGLE AT 2-RING

RING NUMBER
RING RADIUS
RELATIVE RING POWER RATIO
NUMBER OF RODS AT 3-RING
ACTUAL NUMBER OF RODS AT 3-RING
ROD DIAMETER OF 3-RING
FIRST ROD OFFSET ANGLE AT 3-RING

RING NUMBER
RING RADIUS
RELATIVE RING POWER RATIO
NUMBER OF RODS AT 4-RING
ACTUAL NUMBER OF RODS AT 4-RING
ROD DIAMETER OF 4-RING
FIRST ROD OFFSET ANGLE AT 4-RING

-CALCULATION FUEL GEOMETRY**
FUEL ROD AREA
SUBCHANNEL AREA
HEATED PERIMETER
WETTED PERIMETER
HYDRAULIC DIAMETER

360
90
43
70
4
106.63
0
3.295

1
0
0.977
1
1
13.5
0

2
17.34
1.032
7
7
13.5
0

3
30.75
0.861
14
14
11.5
12.85714

4
43.84
1.083
21
21
11.5
0

4780.52227 mm2
4149.42089 mm2
1603.78305 mm
1938.77107 mm

8.56093 mm

••CALCULATION ERROR OF RESULTS (RELATIVE ERROR,%)**
ERROR OF TOTAL SUBCHANNEL AREA : 2.5121E-6
ERROR OF ROD AREA OCCUPIED : 3.4951E-8
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Table 3. Relative Axial Locations and Loss Coefficients of Each Appendage and Junction

of RUFIC Bundle

Bundle Serial
Number
Bundle 1
Bundle 2
Bundle 3
Bundle 4
Bundle 5
Bundle 6
Bundle 7
Bundle 8
Bundle 9
Bundle 10
Bundle 11
Bundle 12

Loss Coefficient,

K.

Relative Axial

.0091

.0924

.1757

.2591

.3424

.4257

.5091

.5924

.6757

.7591

.8424

.9257

.0743

.1576

.2409

.3243

.4076

.4909

.5743

.6576

.7409

.8243

.9076

.9909
Bearing-Pad

Plane
0.00006

Location of Appendages
(Location/Total Length)
.0209
.1043
.1876
.2709
.3543
.4376
.5209
.6043
.6876
.7709
.8543
.9376

.0624

.1457

.2291

.3124

.3957

.4791

.5624

.6457'

.7291

.8124

.8957

.9791
Button

Plane
0.0707

.0417

.1250

.2083

.2917

.3750

.4583

.5417

.6250

.7083

.7917

.8750

.9583
Spacer

Plane
0.1325

and Junctions

.0000

.1667

.2500

.3333

.4167

.5000

.5833

.6667

.7500

.8333

.9167
1.000

Junction

Fully Aliened
0.3586

Table 4. Ring Power Ratio of a RUFIC Bundle

Ring
Identification
Radial Power

Factor

Center Ring

0.977

Inner Ring

1.032

Intermediate Ring

0.861

Outer Ring

1.083
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Figure 1. Subchannel and Rod Number of RUFIC Bundle for ASSERT Calculation
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APPENDIX I : Sample Input Data for ASSERT code

/
/
/
/
/
/

**
**
**
**
**

I — — —

/ FILE: IM_Pv_v2r8_0101.inp J.H. Park 2001-01-18

ASSERT INPUT MODELLING **
FOR ASSERT-PV V2R8 **

**
INPUT MODELLING CASE 0101: **

RUFIC (43-ELEMENT) BASE CASE **
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
/ DISCLAIMER
/ This input file is for input modelling of RUFIC (CANFLEX-RU) bundle
/ for ASSERT-PV V2R8 application. It represents a CANDU fuel channel
/ containing twelve RUFIC. The geometry input data were generated by CANGEO
/ code which was developed by J.H. Park at KAERI.

/ DESCRIPTION
/ - twelve fully-aligned RUFIC, CANFLEX-RU fuel bundles
/ - horizontal and uniform 3.1 % crept pressure tube
/ - heavy water-steam properties determined by HLWP at local (axial) pressure
/ - exit-skewed cosine axial heat flux profile
/ - fresh fuel radial heat flux distribution
/ - loss factors for bundle junctions, mid-plane spacer, bearing pads
/ and button planes.
/ - CHF determined by the LW-T-1995 lookup table
/ , . ,

9999

/ ,

80101SISI1 ASSERT-PV V2R8 Input Modelling : RUFIC(CANFLEX-RU) CANDU Base Case

/

/ Group l: Fluid Properties
/
/ N4 = 1: properties determined from HLWP property package
/ No = (): properties evaluated using local (axial) pressure
/ N6 = 2: heavy-water coolant/

1 0 0 0 1 0 2
/ .

/ Group 2' Friction Factor and Two-Phase Flow Options

/ Nl = 1: liquid non-equilibrium and vapour thermal equilibrium
/ N2 = 2: Colebrook-White turbulent friction factor, 0.8 urn roughness height
/ N3 = 6: Friedel correlation for two-phase friction multiplier
/ N4 = (): wall viscosity correction to friction factor
/ N5 = 1: laminar friction factor f = 64/Re
/ N6 = (): Dittus-Boelter single-phase heat transfer correlation
/ N7 = 1: include gravity terms in transverse momentum equation
/ N8 = 1: include axial relative velocity option
/ N9 = 1: include lateral relative velocity option
/ N10 = (): homogeneous two-phase multiplier for form losses
/

2 1 2 6 0 1 0 1 1 1 0
O.(XX)08 * sheath roughness of 0.8 urn.
64.0 -1.0 * laminar friction factor f = 64/Re

0.0 * axial relative velocity coefficients (not used)
1.50 2.00 * lateral relative velocity coefficients

/ Group 3: Axial Heat Flux Distribution
/ ~ ~
/ Exit-skewed cosine axial heat flux profile from the RUFIC bundles ????????
/ This profile reflects the unheated bundle end-plates at the beginning
/ and the end of the channel, each assumed to be 0.75 cm long.
/ The heat fluxes are normalized by the average heat flux over the HEATED
/ length.
/ .

3 64
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0.0 0.0.0159.1790.0317.3347.0476.4635.0635.5794.0794.6864
.0952.7844.1111.8729.1270.9519.14291.024.15871.091.17461.152
.19051.208.20631.258.22221.304.23811.347.25401.382.26981.404
.28571.410.30161.396.31751.374.33331.349.34921.322.36511.299
.38101.282.39681.266.41271.250.42861.234.44441.220.46031.208
.47621.197.49211.187.50791.178.52381.170.53971.164.55561.159
.57141.156.58731.154.60321.153.61901.152.63491.152.65081.158
.66671.166.68251.173.69841.177.71431.173.73021.156.74601.127
.76191.090.77781.048.79371.004.8095.9589.8254.9084.84130.856
.8571.7998.8730.7408.8889.6774.9048.6070.9206.5301.93650.447
.9524.3574.9683.2584.9841.1380 1.0 0.0

/ Group 4: Subchannel Layout and Dimension Data

/ RUFIC 43-Rod Full Bundle
/ Fresh fuel radial flux distribution (RFD).
/ Produced by CANGEO code
/ Fuel Channel Dimensions:
/ Pressure tube inside diameter
/ Bundle diameter (incl bearing pads) = 10.250 cm(10.268 37-element)
/ Rod diameters (8 inner) = 1.350 cm
/ Rod diameters (35 outer)

Diameter
0.0
3.468
6.150
8.768

Ring
- centre
- inner
- intermediate
- outer

Rods
1
7

14
21

= 10.338 cm( 10.338 design value)

= 1.150 cm
Offset RFD

0
0

12A57143
0

0.910
0.947

0.898
1.090

Computed Total Dimensions:
- flow area = 36.13361 cm2
- wetted perimeter = 192.85609 cm
- heated perimeter = 160.37830 cm
- hydraulic diameter = 7.49442 cm

4 70 70
1.45972.1212.121
2.45972.1212.121
3.45972.1212.121
4.45972.1212.121
5.45972.1212.121
6.45972.1212.121
7.45972.1212.121
8.83333.9183.918
9.28351.9061.906

10.83333.9183.918
11.28351.9061.906
12.a3333.9183.918
13.28351.9061.906
14.&3333.9183.918
15.28351.9061.906
16.83333.9183.918
17.28351.9061.906
18.83333.9183.918
19.28351.9061.906
20X3333.9183.918
21.28351.9061.906
22.30961.8061.806
23.74993.6133.613
24.30961.8061.806
25.42911.8061.806
26.30961.8061.806
27.74993.6133.613
28.30961.8061.806
29.42911.8061.806
30.30961.8061.806
31.74993.6133.613
32.30961.8061.806
33.42911.8061.806
34.30961.8061.806
35.74993.6133.613
36.30961.8061.806
37.42911.8061.806
38.30961.8061.806
39.74993.6133.613
40.30961.8061.806
41.42911.8061.806
42.30961.8061.806
43.74993.6133.613
44.30961.8061.806

7.3840.8545270.0
10.15471.329 77.1
12.15471.329128.6
14.15471.329180.0
16.15471.329231.4
18.15471.329282.9
20.15471.329334.3
21.18721.133297.6
25.2185.8851 51.4
27.21851.334 77.1
29.2185.8851102.9
31.21851.334128.6
33.2185.8851154.3
35.21851.334180.0
37.2185.8851205.7
39.21851.334231.4
41.2185.8851257.1
43.21&51.334282.9
45.2185.8851308.6
47.21851.334334.3
49.2185.8851 0.0
49.3958.7050241.8
51.15681.522 26.3
52.15681.263 45.9
26.3958.70.50113.2
53.15681.214 59.1
54.15581.392 77.9
55.15681.107 97.1
30.3958.7050164.6
56.15681.052109.0
57.15681.230128.1
58.1568.9567147.4
34.3958.7050216.1
59.1568.9276159.5
60.15681.145180.0
61.1568.9276200.5
38.3958.7050267.5
62.1568.9567212.6
63.15681.230231.9
64.15681.052251.0
42.3958.7050318.9
65.15681.107262.9
66.15681.392282.1
67.15581.214300.9

8.15471.329 25.7
3.3840.8545192.9
4.3840.8545244.3
5.3840.8545295.7
6.3840.8545347.1
7.3840.8545 38.6

23.21851.334 25.7
10.18721.133169.1
11.18721.133165.2
12.18721.133220.5
13.18721.133216.7
14.18721.133271.9
15.18721.133268.1
16.18721.133323.3
17.18721.133319.5
18.18721.133 14.8
19.18721.133 10.9
20.18721.133 66.2
21.18721.133 62.4

50.15681.310 6.9
24.18751.104112.0
25.3958.7050169.7

27.18751.104170.8
28.18751.104163.5
29.3958.7050221.1

31.18751.104222.3
32.18751.104214.9
33.3958.7050272.5

35.18751.104273.7
36.18751.104266.3
37.3958.7050323.9

39.18751.104325.1
40.18751.104317.7
41.3958.7050 15.4

43.18751.104 16.5
44.18751.104 9.2
45.3958.7050 66.8

2.3840.8545141.4

9.18721.133113.8

23.18751.104119.4
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45.42911.8061.806 46.3958.7050 10.3
46.30961.8061.806 68.15681.261314.1 47.18751.104 68.0
47.74993.6133.613 69.15681.522333.7 48.18751.104 60.6
48.30961.8061.806 70.15681.310353.1 49.3958.7050118.2
49.42911.8061.806
501.3993.7151.992 70.70201.558270.0 51.68621.554107.9
511.3443.6991.991 52.64061.543125.7
521.2403.6711.988 53.57001.526143.3
531.1033.6341.984 54.48191.507160.8
54.94693.5941.980 55.38481.487178.0
55.78883.5541.977 56.28761.468195.0
56.64183.5191.973 57.19881.453211.9
57.51683.4901.970 58.12551.444228.7
58.42203.4681.968 59.07341.441245.3
59.36293.4551.967 60.04641.441261.8
60.34283.4501.966 61.04641.441278.2
61.36293.4551.967 62.07341.441294.7
62.42203.4681.968 63.12551.444311.3
63.51683.4901.970 64.19881.453328.1
64.64ia3.5191.973 65.28761.468345.0
65.788a3.5541.977 66.38481.487 2.0
66.94693.5941.980 67.48191.507 19.2
671.10a3.6341.984 68.57001.526 36.7
681.2403.6711.988 69.64061.543 54.3
691.3443.6991.991 70.68621.554 72.1
701.3993.7151.992

/ .
/ Group !'• Appendage Loss Factors (Uniform)
/
/ Appendage Types:
/ 1) Bundle Inlet
/ 2) Oblong Buttons (used)
/ 3) Cylindrial Buttons (not used)
/ 4) Midplane Spacer and Bearing Fads
/ 5) Bundle Junction
/
/ Description:
/ Appendage loss factors are obtained from AECL Memo (FCT-00-90, Sept. 2000).
/ Bearing pad height was assumed 1.4 mm.
/ Each subchannel K-factor was assumed uniform
/

7 2 0 73 5
* Axial Location and
.(X)02 1.0091
.0833 5.0924
.1667 5.1757
.2500 5.2591
.3333 5.3424
.4167 5.4257
.5000 5.5091
.5833 5.5924
.6667 5.6757
.7500 5.7591
.8333 5.8424
.9167 5.9257
.9998 5
* Tvpe 1 :

1.3586
2.3586
3.3586
4.3586
5.3586
6.3586
7.3586
8.3586
9.3586

10.3586
11.3586
12.3586
13.3586
14.3586
15.3586
16.3586
17.3586
18.3586
19.:i586
20.3586

2.0209
2.1043
2.1876
2.2709
2.3543
2.4376
2.5209
2.6043
2.6876
2.7709
2.8543
2.9376

Appendage
3.0417
3.1250
3.2()a3
3.2917
3.3750
3.4583
3.5417
3.6250
3.7083
3.7917
3.87.50
3.9583

Bundle Entrance &

Type
4.0624
4.1457
4.2291
4.3124
4.3957
4.4791
4.5624
4.6457
4.7291
4.8124
4.8957
4.9791

Exit -

3.0743
3.1576
3.2409
3.3243
3.4076
3.4909
3.5743
3.6576
3.7409
3.8243
3.9076
3.9909

—

2
2
2
2
2
2
2
2
2
2
2
2
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21.3586
22.3586
23.3586
24.3586
25.3586
26.3586
27.3586
28.3586
29.3586
30.3586
31.3586
32.3586
33.3586
34.3586
35.3586
36.3586
37.3586
38.3586
39.3586
40.3586
41.3586
42.3586
43.3586
44.3586
45.3586
46.3586
47.3586
48.3586
49.3586
50.3586
51.3586
52.3586
53.3586
54.3586
55.3586
56.3586
57.3586
58.3586
59.3586
60.3586
61.3586
62.3586
63.3586
64.3586
65.3586
66.3586
67.3586
68.3586
69.3586
70.3586

Type 2: Bearing Pads
1.0001
2.(XX)1
3.(XX)1
4.0001
5.(XX)1
6.(XX)1
7.(XX)1
8.(XX)1
9.0001
10.0001
11.0001
12.(XX)1
13.0001
14.0001
15.0001
16.0001
17.0001
18.0001
19.0001
20.0001
21.0001
22.0001
23.0001
24.0001
25.0001
26.0001
27.0001
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28.0(X)l
29.0001
30.0001
31.0001
32.(XX)1
33.0001
34.0001
35.0001
36.0001
37.0001
38.0001
39.0001
4O.(X)O1
41.0001
42.(XX)1
43.(XX)1
44.0001
45.(X)01
46.(X)01
47.(XX)1
48.0001
49.0(X)l
5O.(XX)1
51.0001
52.(XX)1
53.0001
54.0001
55.0001
56.0001
57.0001
58.(XX)1
59.(XX)1
6O.(XX)1
61.0001
62.(XX)1
63.(XX)1
64.(XX)1
&5.0001
66.(XX)1
67.(XX)1
68.0001
69.(XX)1
7O.(XX)1

Type 3: Cylindrical Buttons

1.0707
2.0707
3.0707
4.0707
5.0707
6.0707
7.0707
8.0707
9.0707

10.0707
11.0707
12.0707
13.0707
14.0707
15.0707
16.0707
17.0707
18.0707
19.0707
20.0707
21.0707
22.0707
23.0707
24.0707
25.0707
26.0707
27.0707
28.0707
•29.0707
30.0707
31.0707
32.0707
33.0707
34.0707
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42.1325
43.1325
44.1325
45.1325
46.1325
47.1325
48.1325
49.1325
50.1325
51.1325
52.1325
53.1325
54.1325
55.1325
56.1325
57.1325
58.1325
59.1325
60.1325
61.1325
62.1325
63.1325
64.1325
65.1325
66.1325
67.1325
68.1325
69.1325
70.1325

Type 5: Bundle Junction

1.3586
2.3586
3.3586
4.3586
5.3586
6.a586
7.3586
8.3586
9.3586
10.3586
11. .3586
12.3586
13.3586
14.3586
15.3586
16.a586
17.3586
18.3586
19.3586
20.3586
21.3586
22.3586
23..3S86
24.3586
25.3586
26.3586
27.3586
28.X586
29.3586
30.3586
31.3586
32.3586
33.3586
34.3586
35.3586
36.3586
37.3586
38.3586
39.3586
40.3586
41.3586
42.3586
43.3586
44.3586
45.3586
46.3586
47.3586
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49.3586
50.3586
51.3586
52.3586
53.3586
54.3586
55.3586
56.3586
57.3586
58.3586
59.3586
60.3586
61.3586
62.3586
63.3586
64.3586
65.3586
66.3586
67.3586
68.3586
69.3586
70.3586

/
/ Group 8: Rod Layout and Radial Power Data
/

/ RUFIC 43-Rod Full Bundle
/ Fresh fuel radial flux distribution (RFD).
/ Produced by CANGEO.
/

8 4 3 43 0 0 5 0 1 0 0 0 1 '
11 ..3500.859 1.1429 2.1429 3.1429 4.1429 5.1429 6.1429 7.1429
21.3500.908 1.1786 7.1786 20.2425 21.1579 8.2425
31.3500.908 1.1786 8.2425 9.1579 10.2425 2.1786
41.3500.908 2.1786 10.2425 11.1579 12.2425 3.1786
51.3500.908 3.1786 12.2425 13.1579 14.2425 4.1786
61.3500.908 4.1786 14.2425 15.1579 16.2425 5.1786
71.3500.908 5.1786 16.2425 17.1579 18.2425 6.1786
81.3500.908 6.1786 18.2425 19.1579 20.2425 7.1786
91.1500.889 8.2575 21.1710 49.1770 22.1481 23.2463

101.1500.889 8.2575 23.2463 24.1481 25.1770 9.1710
111.1500.889 9.1710 Z5.1770 26.1481 27.2463 10.2575
121.1500.889 10.2575 27.24&S 28.1481 29.1770 11.1710
131.1500.889 11.1710 29.1770 30.1481 31.2463 12.2575
141.1500.889 12.2575 31.2463 32.1481 33.1770 13.1710
151.1500.889 13.1710 33.1770 34.1481 35.2463 14.2575
161.1500.889 14.2575 35.2463 36.1481 37.1770 15.1710
171.1500.889 15.1710 37.1770 38.1481 39.2463 16.2575
181.1500.889 16.2575 39.2463 40.1481 41.1770 17.1710
191.1500.889 17.1710 41.1770 42.1481 43.2463 18.2575
201.1500.889 18.2575 43.2463 44.1481 45.1770 19.1710
211.1500.889 19.1710 45.1770 46.1481 47.2463 20.2575
221.1500.889 20.2575 47.2463 48.1481 49.1770 21.1710
231.1501.118 48.1532 70.2738 50.2738 22.1532 49.1460
241.1501.118 22.1987 50.2776 51.2700 23.2537
251.1501.118 23.2537 51.2810 52.2666 24.1987
261.1501.118 24.1532 52.2836 53.2640 26.1532 52.2836
271.1501.118 26.1987 53.2852 54.2624 27.2537
281.1501.118 27.2537 54.2858 55.2618 28.1987
291.1501.118 28.1532 55.2853 56.2624 30.1532 29.1460
301.1501.118 30.1987 56.2838 57.2638 31.2537
311.1501.118 31.2537 57.2815 58.2661 32.1987
321.1501.118 32.1532 58.2787 59.2690 34.1.532 33.1460
331.1501.118 34.1987 59.2755 60.2722 35.2537
341.1501.118 35.2.537 60.2722 61.2755 36.1987
351.1501.118 36.1532 61.2690 62.2787 38.1532 37.1460
361.1501.118 38.1987 62.2661 63.2815 39.2537
371.1501.118 39.2.537 63.2638 64.2838 40.1987
381.1501.118 40.1532 64.2624 65.2853 42.1532 41.1460
391.1501.118 42.1987 65.2618 66.2858 43.2537
401.1501.118 43.2537 66.2624 67.2852 44.1987
411.1501.118 44.1532 67.2640 68.2836 46.1532 45.1460
421.1501.118 46.1987 68.2666 69.2810 47.2537
431.1501.118 47.2537 69.2700 70.2776 48.1987

0 0 1 0 * apply CHF correction factor for orientation
/

/ Group 9: Calculation Control Data

9 0 0 0 0 0 3 0
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18 18 200 1 l.E-6 l.E-4 l.E-6 l.E-5 l.E-5
1.E15 1 0.5 0

594.4 146 90.0 1.0 0.6670.667 1.00.667
1249.5348.03 10

/
/ Group 10: Mixing Parameters

10 1 0
0.05 0.0 * Constant turbulent void diffusion mixing coefficient

/
/ Group 11: Operating Conditions and Forcing Function Data

11 1 1
* Pout Tin G Q"

10.00 256.00 5.5350 1.028384 * 20 kg/s, 9.5 MW
/

/ Group 12: Output Printout Options
/

12 0 1 0 0 9 0 0 0 6
60
4 5 6 7 8 9 10 11 12
0
0
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APPENDIX II : Sample Output for ASSERT code

I I !
I ASSERT - PV V2RS (VERSION 2 RELEASE 8) I
I I I
I ADVANCED SOLUTION OF SUBCHANNEL EQUATIONS I
I IN REACTOR TIIERMAUIYDRAULICS I
I I I

I I
I ASSERT IS A STATE OF THE ART SUBCHANNEL TI1ERMALIIYDRAUL1C ANALYSIS CODE BEING DEVELOPED TO I
I COMPUTE FLOW AND ENTHALPY DISTRIBUTIONS FOR COOLANT BOILING IN ROD ARRAYS. ASSERT USES I
I ADVANCED DRIFT-FLUX CONCEPTS AND THERMAL NON-EQUILIBRIUM TO PERMIT THE PHASES IN BOILING I
! WATER FLOWS T O EXHIBIT UNEQUAL VELOCITIES AND UNEQUAL TEMPERATURES (UVUTI. I

i THE CURRENT VERSION WAS DEVELOPED JOINTLY BY D.S. HOWE AND ASSOCIATES AND THE COMPUTATIONAL I
I ANALYSIS SECTION. FUEL CHANNEL TIIERMAUIYDRAULICS BRANCH. FUEL AND FUEL CYCLE DIVISION. I
I CHALK RIVER LABORATORIES. I
! I
I USER INFORMATION IS RETORTED IN: I
! I
i ASSERT-PV V2RS USERS MANUAL. COG-!I7-460 I
I I
I EK. ZARIFFEH, O.M. WADDINGTON, N. HAMMOUDA. I..N. CARLUCCI. V.C. FHISINA, I
| J.C. KITELEY, D.S. HOWE AND P. ITEIFFER I

I I
I I
I ASSERT IS T H E PROPERTY OF: I
I I
I ATOMIC ENERGY OF CANADA LIMITED I
I CHALK RIVER LABORATORIES - FUEL CHANNEL THEHMALIIYDRAULICS BRANCH I
I I
I ASSERT HAS BEEN PARTIALLY FUNDED UNDER THE CANDU OWNERS GROUP (COG). ONTARIO HYDRO. I
I NEW BRUNSWICK TOWER AND HYDRO QUEBEC HAVE RIGHTS TO USE ASSERT UNDER THE COG AGREEMENT. I
I USE BY THIRD PARTIES IS RESTRICTED BY THIS AGREEMENT. I
• !
i I
; " I

i mm JUI.Y I
i I

I ASSERT-PV V2HH (VERSION 2 RELEASE 8) I
I I ! IH J U L Y I

C O P Y OK USER I N P U T

LINE
N U M B E R LINE I M A G E

1 10 -JO : « JO 50 G O 70 80 !» 100 110
V V V V V V V V V V V V

• FILE: IM_iiv_Vi8_0101.ini) J.H. Park 2000-12-1

«••• / • • ASSERT INPUT MODELLING
» / • • TOR ASSERT-PV V2RS

»•••• / • • INPUT MODELLING CASE 0101:
— • • / • • UUEIC (^-ELEMENT) BASE CASE

.' DISCLAIMER
— •• / This input file is for input tnocldlini! of RUFIC (CANFI.EX-RU1 bundle
• - . . « ' fnr ASSERT-PV Y2RK application. It represents a CANDU fuel chanm-l
* • • - • / containing twelve RUFIC. The Keomclry ininn data were Kcncrated by CANGEO

/ CIHIO which was developed Ijy J.I I. Park at KAEIU.

IJESCIIIITION
- nv .h r fully-aliumil UUI-IC, CANF1.KX-UU fuel bundles

• - hori*onlal atxi uniform :il '."•• eivpl pressure uil)e
. . . . . / - heavy waleT-steam pr(i;x-nies tleterniinetl by 11I.WP at linal (axial) pressure
* • • • • - exil-skewtx! aisiuc axial heat flux profile
. . . . . - fR.s], fuei r;Kli:,l heai Hux distribution
. . . . . / - | ( I S S fetors for bundle junctions, mid-plane spacer, iK-arinn iKids
* . • • • aitd button ;>]ancs.

- (111- determined by the l . W - T - h » j lookup table

CXXXH

ixxxyj

(XXXB

K010I

I

SISI1 A S S E R T - P V V2

;nni]i l: Fluid !V>-,i-rti

UK Input >

N-l = 1: properties ik-lcrminctl firm
Nr> = (): |>ro;)enies evaluated usiny
Nl> = 2: heavy -wa te r coolant

1

(

0 0 0 1

Iroup 2: l-'nction lr:ict<

0 2

ir and Twi

tlcHldlin

1 111.W1
In-iil li

:i-l'hase

:s
I'll!

HtTiaCANFI.KX-RO CANDU H;is

ljx'rty |);ick;iKf
) pix-ssuie

w Options

N1 = 1 : liiiuul n<)n-<.xniililjriuni ;uul vajxnir ih t inui l <.i|iii!ibiiiim
N'J = 2- Ci)k-b«xik- \Vhi l f turbulent friction fsicinr. O.K urn nniKhncss hfi«hl
N:> = <>: KriixiVI ctiin-laiion fur lwi>-|)h;ist' I n t l i on multiplier
N-I = 0: w;il! v i scos i ty c o n x r U o n | o friction fiicinr
N.'» = l: luni in j r friction factor f = !V1 lit-
Nf> = (): |)i[tus-Ii<H.'!t(.T s m t i k - p h i i s f bt-;il lnin>*fi'r convhi l iu t i
N7 = l: inclixit1 u t i iv i iy i c m i s in t r u n s v e r s c nvinic-nltni) tXjii;i!ion
NS = i: inckxx- ;i\i;il rt-lsitivp vi'liK'ity ujrticm
N!) = I: inclixk- !;iter;il n-i;itivc velocity option

NM) = (): hony-tfniixis t»-f>-|)hitse nniltiplii-r l"..r foim liissvs

I •_* f> 0 1 0 I I 1 0
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00003 0.00008 • shcalh roughness of 0.8 urn.
OOOOfi 64.0 -1.0 - laminar friction factor f = 64 Tie
0<>,X)7 0.0 * axial relative velocity coefficients (not used)
0PO0X 1.50 2.00 • lateral relative velrx.-ity coefficients

• - * - • / (iroup 3: Axial Heat Flux Distribution

Kxil-skcwxl cosine axial heat (lux profile from the RUFIC bundles ????????
This profile reflects the unhealcd bundle cnci-plates at the beginning
and the end of the channel, each assumed to be 0.75 cm long.
The heal fluxes are normalized by the average heat flux over the I[EATF.D
length.

3 64
0.0 O.O.013!U7!IO.CB17.:»47.O476.4KS.CX- .̂57!>4.0794.6864

.O!B2.7K44.111l.872!>.1270.!15l!).142!)1.024.1587I.O!IU7461.l52

.1!X)5I.208.20631.258.22221.304.2:«11.347.25401.3R2.26<181.404
2O7U0301BU*Wl751S7J333134!l34KIJ2J3i511.Z)! l

(W«l
OmiO
00011
00012
00013
0OD14 22
00015 .47ffil.l'l7.4!r2[l.lCT.507>ll.I7R.52B1.170.5S)71.164.o556l.l5!l
0TO16 .57141.156.58731.154.60321.153.611101.152.634111.152.65081.15S
(W17 .fir>67l.ir>6.OT251.173.6!lS41.177.71431.173.73021.136.74601.127
00018 76I!)I,0!I077781.04S 7U371.0O4 80!>5.!G8!> 8254 !«84.S4l30.856
(>V)H) 83717!K1XX?3O.74OS 888*1.6774 !)CM«.f>070.!r206.5:101.!)3650.447
itWJO .!r,24.3574.!ir>8:i.2584.!>S41.1380 1.0 0.0

/ (.iroup 4: Sulx-han el 1-avnul and Dimension Data

liLTIC 43-Hod Full Bundle
Fresh fuel radial llux ilislrilwliun (RFD).
IVoduccd by CANCiF.O co<Ie
Fuel Channel Dimensions:

Pressure tube inside diameter
Bundle diameter [incl lx-:i
KIKI diameters (Sinner)
Hod dianvters (3 j inner)

Ring = HIKIS Diameter
1

14
21

- centre
- inner
- intemiL--
- outer

Computed Total Dimens
- flow area
- welted perimeter
- heated jx'rimeter
- hydraulic diameter

= 10.663 cm< 10.338 design value)
ing pads) = 10.250 cm( 10.268 37-eIenient)

» 1.350 cm
= 1.150 cm
Offsel ItFI)

0.0 0 0.1110
3.4B8 0 O.!147
6.150 12.857143 0.8!18
8.708 0 i.O-10

O
lfO.378:ffl cm

7.4M42 cm

(XXr'l
IXKCJ

oofr'4
00(15
00026
000-'?
00028
0002!)
> M 0

(XIXU
00035

core*;

x4:
CCKU4
00045
CXXMli
OX147

CO055

11U57
(I >TvS

0 \ro
:*.XI6|
' I»'»?'
f»:>vi
you
'»v»Vi

1 ».»:>i7

•:i«i

•'•VfTO
' ».)~]
1X172

•:i>)73
I * )74

•'OiTTr.

4 70 70
1.451)72.1212.121
2.45'172.1212.121
3.45! 172.1212.121
4.45! 172.1212.121
'..451172 1212.121
6.45! 172.1212.121
7.451172.1212.121

7,:«40.8545270.0
Ift 15471^2!) 77.1
12.15471.32M128.6
14.15471.:i2!)l80.0

2.3840.8545141.4

11.28!rjl.!IO61.!IO6
i 2 i : « ! ) i K : i i

l5.28351.!IOm.!IOIi

5 x . 4
18.15471.:«r282.!)
20.15471.:«):i34.3
•JI.lH721.l3Sai7.fi
25.2185.8851 51.4
27.21851.:<H 77.1
2!).21S5.8R51102.!)
31.21851 :i«128.6
:O.21«5.K851154.3
35.2185I.3341HO.0
:<7.2185.88512ft").7

25.42!lll.80()l.8!>;
26.30!fil.K06lj<Or>
27.74!»H.6i:«.6l3
28,301)61.RlXil 803
2!l.42!)I1.8(XU.80(i

B
31.74!)! 13.6133.613
32.3Mil.K061.8CK

,S.74!)!13.fii:«613
36.30! Kil.8061.KK
37.42i)11.80f>l SO)
:«:^)!Kil.8(l<il S06
: ! ) 7 4 3 i i : « i 3

. 2
42.30! X">I.KO6I..-O<;
4374!)!)3.(n:«6l3
44 :̂ 0!Xil.801^1 K>;
4:..42!)ii.8«;i *>;
4li.30!Xil.K0!i]..-O'.
47.74!»l3.6l.«.r,13

501.31K13.715l !*r2
511 3443.6!)!ll !»ll
521.24I)3.67U.!«<
.Ml.io:«.(i:i41 i»y
,54.!M6!)3.ri!)4I !M)
.T> 78883 5541 !f77

5S 42203 4(^1 !»
5!l.:«2! 13.4531 !»

61.»>2!)3.4.V>I.!.T7
62 422()3.4fi8l !fW
i3 5 i 3 4 O I 70

41.2183.8K31257.I

45l '185.K85imii
47.21851. :i:i4:i:i4.:i
4!I.21X5.8851 0.0

5l.'l36si.522"21i!:l
32.156Sl.2Tvl 43.!l
26.S15H.7050113.2
3:1.15681.214 5(1.1
34.15681.:W2 77.!)
53.15681.107 !I7.1
:«.S>58.703!)164.6
56.13681.05210U0
37.15681.2:10128.1
3X.156X.!G67147.4
:«.:1!)58.70302I6.1
5!).156S.!r27615!).5
liO.I.VvSl. 145180 0
lil.l56«.!r2762O0.5
:ix :-!!l38.7O502(i7.3
l?2 1368!)5672126
l«156S1.2:iO2:il.!)
(i4.136S1.05225I.O
42SI38.7O50:ilK.!)
('0.13681.107262!)
Ii6.15681.:i!)2282 1
irr.i56ai.2i4:ioo.>)
46:i!)58705;) 103
6S.13WI.2G13I4.1
I»1368I.322.'«1.7
70.13681.310:iil.l

70 70201.538270.0
32.11)061.5431257
5:137001.526143.3
54 4.sl!ll.ri()71TO.S
35:i<lX1.4871780
562X761.4681!>3.0

8.15471.32!) 25.7
3.3840.85451!r2.!l
4.:«40.8545244.3
5.:«0.85452!>5.7
6.3S40.8S45347.1
7.:«40.8545 :«.6

2:1.21851.:™ 25.7
10.18721.1:«I6!1.I
11.18721.133165.2
12.18721.133220.5
13.1K721.133216.7
14.1K721.13327l.!>
15.18721.133268.1
16.18721. i:K«£13
17.18721.i:«31!).5
IX.18721 133 14.8
I9.187.21.I33 10.!)
20.18721.133 66.2
21.18721.133 62.4

50.15681.310 6.!) 23.18751.IO411U.4
24.IS75I.I0-11I2.0
23.:«C8.705016!).7

27.18751.1O4170.B
28.18751. lfHlffl.3
2I.3E5H.7050221.I

31.18751.104222.3
XM8751.1M214.!)
:«.:«1CI8.7(>30272.5

35.18751.10.127:1.7
:K11875I KM266.3
7 i 3 7 3 2 i

S). 1X751 104325.1
4O.1875I.1O43I7.7
4!.:i!)5S.7O5O 15.4

4:118751.104 ion
44.1X751.104 !l.2
45:i!)5S.7O3O 6(i.K

47.18731.104 68.(1
4S.1S751.104 (tm
4!).S>38.7030l 18.2

51.68621.554107.!)

58 12331.444228.7
51107341.4412433
1«O4641.4412I>I8
6104641.4412782
62 07:i41.4412!)4.7
IV3.12331.444311.3
Ivl.l!!881.45;i:i28.1

(iV:i848L487 2X>
IT7 48I!)1.307 l!).2
lii 37001.526 :»;.7

: 1-aelors (Lnilorm)

1) llundle Inlet
21 Oblnni! B'J-.ton<
3) Cylimln.i! Buaoi
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4) Midplanc Spiieer and Hearing PM\<
5) ilundle Junction

Desmption-
A])]x;nc!jRe Ins;: factors ;ire obtained from AECL Mcnio (FCT-00-!». Sept. i!000).
Bcarinc IXK! heifiht WJIS assumed 1.4 mm.
Each subchannel K-fjit'Uir was assumed uniform

mou2

cm 13
0001)4
ooas
'OffXi
0001)7
(XXKIX
YXfM

00100
•00101
00102
^ 1 0 3
00104
(0105
. . . . .
:onxi
;oi07
(X110H

00110
(XII11

mi 12
'0113
mi M
m i ir>
011117

mi in

00121
(0122
00123
(O124
00125

7

.0002
0X3.3

.um.2500

.3333

.41(i7

.5000
5833
'.mvi
.7500
K333
.1)167
.inns

1 3

2 0
Axial t.oc;

1.0091

3.1757
5.23!) 1

5J257
5.501)1
5.5')24
5.6737
5.751)1
5.8424
5.1)257

Tyix- 1

2XiKS
3.3

[j ;̂
7 3
8 3

tMi

5X6
5X6
5Xfi
5X(i

:K:C>ST>

11.3
12.3

It't

ijn
5xr,

5X6

5Xi;
5X(>

5H6

73 5
nion untl ApiiendiiKC
2.02K)
2.1043
2.187B
2.27011
2.:-S543
2.4376
2.52011
2.6043
2.0W7C)
2.7701)
2.K343
2.1)376

BumllL- 1

3.0417
3.1250
3.2083
3.21117
3.3750

3.4383
3.5417
3.6250
3.70X3
3.71)17

3.8750
3.1)583

:Cntr;incc &

T V J C
4 (jifM
4!l457
4.221)1
4.3124
4.31*57
4.47m

4>>457
4.72111
4.S124
41^)57
4.1171)1

Esi l -

3.0743
3.1576
3.2401)
3.3243
3.4O7d
3.41)01)
3.5743
3.6576
3.7401)
3.8243
3.<X)7()
3.1)11011

- -

2
2
2
2
2
2
2
2
2
2
2
2

00131

00133

00135
00136
00137
0013X

00140
00141
00142
00143
mi 44
m i 45
00146
CO147

m i 4 «

(XI150

00153
(O154
0015")
(O156
(X)157
(O15S

(Oliil
00161

•16.35X6

4K35S6

(XI171

.0173

»!75

(1017'i
:»:u77
0I17S

»;nsi
.KJ1KJ

:II1X7
x.ilsx
XJIXlt
X)I1O
011)1

*!!;K
X

J

11)4

lixi
11)7

llJI
200

xrjoi
xrj(r2
IT2(H
> • "04

<ili.3.jXI

(H35W

70 :i5S(
• - - - '1

l.(XX)
2.IXX)

:«xx)
4.(XX)

5.(xx):

7JXXI1
X.(XX)'

l(i(XX)
11.0001
12.IXX11
131XX1
14ixXll
15.1X1)1
16.IXX11
17.000

11UXX)

2UXX)
22.IXX)

24.(00
7", 0(X)
2IUXI0I
27 00OI
2X.(XX)1
21MXX11
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00207
00208
00*'ft)
00210
00211
00212
00213
00214
00215
002 lfi
00217
002 IN
Off'l!)
00220
00221
00222
00223
00224
00225
00221!
00227
0022X
(xr**>
0O230
00231
00232
00233
(X1234
00233
0023T)
(XV237
;X)23S
00231)
(X)24O
00241
(XT242
(XI243
<XL»44
(XL'45

OO24fi
(X1247
(X124X
002411
(XC30
00*'51
0O252
W'xl
00254
002.T,

0O257
(XXi5K
(X)25i)
0021K)
00* 1)1
0021V2
<xi2in
0O"t>4
ooao
cxi2fifi
(xr'(V7
(X)"lW
(xrvi'i
mint)
1X1271
WT'
arjr.i
(XT274

(XT27(i
00277
0027K
(Xr275)
0(T2«0
ixr2Kl
0O2K2
(xr_w

!xrx5
(Xiisfi
(xrjK?
(X)2X«S

cxr^il
(X)"Hr'
{x r H t i
(xr2*M
002? 1.3
(XJ2!X>
(XrHl7
(XI2W
(XL1M
(XHX)
(XI.-X11

(X1303
(Xi-104
(XWfi
(XJi"10*i
OO.'-iO7
0030<<
VXX-JO!)
(XX^ 1 0
00311
(XK12
(XW13
(X)314
(XVilo

<XX-!l<j

(XMI.S
( X I 3 | ; I
(XK20
(XK2!

>:x)324
iX)'-T25
(XXi"(i
' •K<'7

31.0001
32.0001
33.0001
34.0001
'•J50001
:«!oooi
370001
:«oooi
:-si.oooi
40.0001
41.0001
42.0001
43.0001
44.0001
45.0001
4H.0001
47.0001
4H.O0OI
411.0001
:>oo(X)i
51.000!
52.0001
;i3.(XX)l
510001
5.5O0O1
5fi.(XX)l
57(XX)1
5K.0001
3L0001
liO.OOOl
(>l OCX) I
m (xx)i
(H.0001
(VI(XX)I
(i5(XX)l
Ofi.(X)OI
R7.(XX)I
(W(XX)l
(S).OOOl
7O.(XX)I

1.0707"
2.0707
3.0707
4.0707
5.0707
0.11707
7 (1707
B.0707
11.0707

10.0707
11 0707
120707
13.0707
14.0707
15.0707
lfi.0707
17.0707
IX.0707
19.0707
20.0707
21.0707
22.0707
23 0707
24.0707
25.0707
•>ti 1)707
27.0707
28.0707
2SMJ707
30.0707
31.0707
32.0707
33.0707
34.0707
35.0707
3(10707
37.07(17
3K.0707

400707
41.07117
42.07(1?
43 0707
44.117(1?
45.0707
411.0707
47.0707
4H 0707
411.0707
50.0707
51.070?
52.070?
53.070?
54 070?
55.0707
5(i.O7O?
57.07(1?
5X070?
5!) 070?
CJO.070?
lil.0711?
IV2 070?
113.0707
04.0707
Ki0707
(ii.0707
R7.O7O7
(W.O7O7
(S1.O7O7
700707

• — Ty
1.1325

3.1325
4.1323
5.132.5

7.1325

1U325
io.i:e3
11.132.5
12 I:"25

.
IX- S

IX- 4:

C > ^ , H , , 1 il

M:<lpl;.nc: Six
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0032X
0032!)
00330
00331
O0332
00333
00334
00335
0033(5
0O337
00338
0033!!
00340
00341
00342
00343
00344
00345
0034(5
00347
00348
(XB4!I
00350
00.351
(XJ332
00333
00334
00333
0035(5
00357
00358
(XK5!I
reran
(XW51
(xi-jr.2
0O3K3
OOS54
003G5
00366
(XKG7
(XH58
OOffll
00370
(XH71
00372
(X1373
00374
00375
00376
00377
O037X
0037!)
003X0
003x1
(X1.382
1X13X3
(XI3X4
003X5

003X6
003X7
003X8
003X!)
003!K)
003!ll
003! r2
003! 13

awn
003! f5
003! X5
003! 17
003! )X
(Xrsii!)
OO4IX)
(XM01
00402
00403
(XVI04
IXW05
(XVKX5
00407
(X1408
(XV10!t
ixmo
(50-1! I
00412
CXW13
(XX414
(XW1.3
0041(5
00417
004IX
(X)41!)
(XU20
0W2!
(XW^
00423
(X)4'4
(XJ425
(X)42f5
0O427
00428

(XM30
CX1431
(XJ432
0043-!
(X)4:i4
{Xl4Xi
{XM:-y;
(XW37
(XI43S
004M)
(XU40
(X1441
1X3442
U U 4 3
(XX444
(X1445
(»«•»;
(X)447
(VJ448

[1047)
CX145!

13.13"25
14.1325
15.1325
16.1325
17.1325
18.1325
1D.1323
2O.i:-125
21.1325
22.1325
23.1325
24.1325
25.1323
2(5.1325
27.1325
2X.1325
21.1325
30.1325
31.1325
:«.1325
:«,1325
34.1325
35.i:a5
:-i(5.l325
37.1323
3X.1325
3!I.I325
40.1325
41.1325
42.1325
43.1325
44.1325
45.1325
415.1325
47.1325
48.1325
4M.1325
50.1325
51.1325
52.1325
53.1325
54.1325
55.1325
35.1325
57 1325
5X.1325
5!U325
(10.1325
(51.1325
(52.1325
(53.1325
(54.1325
a5.i:cr>
rai.1325
67.1325
68.1325
(5!I.I325
70.1325

* I y
1.35%
2.35X6
3 33X6
4.33%
5.35X6
(5 35X6
7 31X6
X.35X6
!I.3:3X6

1O.X)X6
11.35X6
12.35%
13.33%
14.33%
15.33%
1(>.35%
17.35%
IX.35%
1!).33%
2033,%
21.35%
22.33X15
2.3.Xv%
24.33,%
2533,%
26.X*%
27.35X15
28.:i3X(>
20 33,%
30.35%
3 1 . 3 3 %
32.33X!5
. ^ 33 .%
34.33X15
33.3.3X15
3(i.X*%
3 7 . 3 3 %
3X.:-S5%
:-H) 3%SI5
40 33,%
4I.X5X6
42 3"i.%
43.33,%

45 3 5 %
4(5.35%
47.X>%
4X 3 5 %
4!I.X»%
30.3"i.%
51.:<5,%
52.Xi,%
53.33.%
54.35.%
55 X>%
.3(5 33.%
57.X>%
5X.3\%
5!)3"i.%
150 3 5 %
61.35.%
(f.1.3%%
^•-{.XiXn

ir.Xv%
1̂ 5 33.%

liunilk- Jil
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00432 r>7.:i>so
00454 68.3586
0O434 6!>.35S6
00455 70.35S6
• — • / —

• • < • • / Group 8: Rod Layout and Radial Power Data

/ RUFIC 43-R,xl Full Bundle
> • • • • / Fresh d id radial flux distribution (RF1J).
. . . . . / iVncliK-cd bv CANGF.O.
. . . . . / '
00436 K 43 43 0 0 5 0 1 0 0 0 1
00437 11.3500.85!) 1.142!) 2.1421 3.142!) 4.142SI 5.142!) 6.1421 7.142!)
0045S 2I.33OO.5XW 1.1786 7.1786 20.2425 21.137!) 8.2425
0045!) 3l.3300.!»8 |.1786 8.2425 !).157!> 10.2425 2.1786
004B0 41.3500.!X)8 2.1786 10.2425 11.157!) 12.2423 3.1786
00461 51.3500.5)08 3.1786 12.2425 13.157!) 14.2425 4.1786
00462 61.3500.H08 4.17«6 14.2425 15.157!) 16.2425 5.1786
004m • 71.3500.!)08 5.1786 16.2425 17.157!) 18.2425 6.1786
00464 81.3500.308 6.1786 18.2425 l!).157!) 20.2425 7.1786
00465 ill. 1500.88!) 8.2575 21.1710 4!).IT70 22.1481 23.2463
00466 101.1500.8SI 8.2575 23.2463 24.1481 23.1770 !I.I7IO
00467 111.1500.88!) !U710 25.1770 26.1481 27.2463 10.2575
00468 121.1500.88!! 10.2375 27.2463 2S.1481 21.1770 11.1710
0046!) 131 1300.88!! 11.1710 21.1770 30.1481 31.2463 12.2575
00470 14U500.SMI 12.2575 31.2463 32.1481 33.1770 13.1710
00471 151.I500.SK!) 13.1710 33.1770 34.1481 35.2463 14.2575
00472 161.1500.88!) 14.2375 :5.2463 36.1481 37.1770 15.1710
00473 171.1500.88!) 15.1710 37.1770 38.1481 SI.2463 16.2575
00474 181.1500.88!) 16.2575 3!1.2463 40.1481 41.1770 17.17111
00475 l!)l 1500.K8!) 17.1710 41.1770 42.14SI 43.2463 18.2575
00476 201.1500.88!) 18.2375 43.2463 44.1481 45.1770 I!).171O
0IM77 21I.1500.8S!) 111.1710 45.1770 4B.148I 47.2463 20.2575
0047K 221.1500.8S!) 20.2575 47.2463 48.14K1 4i).IT70 21 1710
0047!) 231.1501.1IX 48.1532 70.27:« 50.2738 22.I532 4!1.I46O
00480 241.irol.118 22.1!K7 30.2776 51.2700 23.2337
00481 251.1501.IIS 23.2537 51.2810 52.2666 24.15)87
00482 261.1301.118 24.1532 52.2836 53.2640 26.1532 52.2836
004K1 271.1501.118 26.1!W 5:1.2852 54.2624 27.2537
0O4S4 281.1501.118 27.25:17 54.2858 53.2618 2».1!I87
00485 2I1.1501.11K 28.1532 53.2853 56.2624 30.1532 2!).146O
004K6 301.1501.118 30.KW7 56.-K38 57.2638 31.2537
(XI4K7 311.1501.ll« 31.2537 57.2815 58.2661 32.WS7
0048R 321.1501.118 32.1532 58.2787 5!l.'_>fflX) 34.1332 33.1460
0048!) 331.1501.11K 34.1!K7 551.2755 60.2722 35.2537
004!» 341. 1301.118 35.2537 60.2722 61.2755 36.W87
004!)l 351. 1501.118 36.1532 6I.26S0 62.2787 :« .1SC :f7.146<)
004!K 361.1301. I IS 38.I!W7 62.2661 63.2815 :i!).25!<7
()O4!)3 :WI.I501.11S S1.2537 63.2638 64.2838 40.1!)87
004!M :«l. 1501.118 40.1332 64.2624 65.2853 42.1532 41.1460
004!>3 .«)I.13O1.I1« 42.1!)87 65.261S 66.2S5B 4:i25:i7
004!« 401.1501.118 43.2537 66.2624 67.2K52 44.15K7
004!I7 411.1501.118 44.1532 67.2640 68.2836 46.1M2 45.1460
004!!8 421.1501.118 46.11)87 68.2666 60.2810 47.2537
004!»l 431.1501.118 47.2S17 6!).2700 70.2776 48.1!!87
00300 0 0 1 0 * awily CHF comf l ion factor for oiicntalion

- • • • • / Cnnqi !): Cakulalinn Conlrol Data

00501 5) 0 0 0 0 0 3 0
00502 18 18 200 1 l .E-6 l.E-4 1.F.-6 l .E-5 l .E-5
0050:f 1.1515 1 0.5 0
0M04 5!)4.4 14(i !».O 1.0 0.6670.667 1.00.667
00505 124!l.5348.03 10

. . . . . / t ;n , , , | , |0: Mixin« Paranwlcrs

fX>50(i 10 1 0
0O307 0.O3 0.0 • Constant turbulent void diffusion mixinji coefficient

. . . . . / Gnuip 11: OixTatinK C«n<litions arwl FoainK Function Data

. . . . . / -__ — — - —
00508 II 1 1

1'oul Tin C. <)-

00T«l 10.CX) 256.00 5.5350 1.028384 • 20 kn /s . !1.5 MW

- • • • • / Gniup 12- Output IVintout OiJtions

(103111 12 0 1 0 0 !l 0 0 0 6
00511 60
00312 4 5 6 7 8 !l 10 II 12
0(X513 0
0O514 0

ASSEIiT- l 'V DIMENSION PAHAMliTERS

MC - Number uf sulxhannels. A<kl 1 for the messure [ul>e
and 2 for the feeders.

MU - N u n i t a of fuel nxls.
MG - NunilxT of sulxhannel Hap connections. A<ki 1 for

the pressure lube.
MX - Number of axial legations for control volumes.

A<kl 4 tor the inlel and exit plenum and their
Ix.undaiics lo satisfy max(NDX>4. NDXIN»4. NDXI-:X»4).

MN - Number of radial niKlcs in TEMI"2 fud rod mixk-l
(|x-llet. «ap. cl;Kklin«). Number of fuel pellet
coMocalion jKiinls plus 3 (cap. claiklini;) for the
'I'lCMr fuel nnxk-l. I'KMI'2 miuiienx-nts nomuilly
determine Ihis l"Al t \METER.

Ml* - NunilxT of entries in property table.
MO - NumlxT of ua;js assoeiatetl with a subchannel ixiir

1.1.I=MC1»I in dinx-nsinn of I.OCAIU.l.MG).
l:se MO=5 for hexauunal array.
l:se Mt)=7 for swiare airay incluilinK CANDC.

MSC - Numlx-r of ammuthal se^nK'nls for fuel rod.
Use 6 for ap to six subchannels surrounding a rod.

Ml. - Number of axial locations for Kap and ami vacations.
MA - Numlx-r of subchannels that can have area variations.
MS - Number of naps that can have Hap spacing variations.
MZ - Number of axial Iwations for c.rid sjxiecrs

(apix-ndayes).
MK - NutnlxT of ynd spiicer tyjx-s.
MT - Number of fuel lyjx-s. t'se 1 since only one fuel

tyix* is presently used in ASSKRT-PV.
MY -Numlx-r <if axial fuel lyiie subdivisions. Use' I

since axially varying zones art- not ix-esenlty
supixmcd in AS*EI!T-1"V.

MD - Numtx-r of elenx-nls in ctx-fflcient matrix
C"OKFIt<MI>,MI». TOht si(fc vector KRROHIMD) and
solution veilor ANSWEUIMD). COF.FF is used for Ixith
square and b;ir«ied matrices. Set MI) to the maximum
of MC (MOMAXi. MN (TICMI'2) («" 2-MX (ItERAU).

MAXNS - Maximum numlx-r of neighbouring sulx-hannels

- 45 -



MC=
MW=
MY=
MA=
M0=

100
1
1

35
7

INPUT FOR CASE

SUMMARY OF
GROUP

1 0
2 1
3 64
4 70
7 •'
8 43
!> 0

10 I
11 1
12 0

Nl
0
• ;

0
70
0

43
0
0
1
1

MP=
MK=
ML=
NI=
80101

INPUT OF
N2

0
6
0
0

73
0
0
0
0
0

N3
1
0
0
0
5
0
0
0
0
0

t :i>

100
20
00
8

MR=
MX=
MZ=
MT=

N l =

100
200
150

1

MN=
ME=

MU
M l > •

1

1
500

\SSERT-PV V2R8 Inpul Motkllins : RUFIC(CANFLEX-RU) CANDL" Base

TIONS
N4
0
1
0
0
0

0
0
0
!>

1\1 "1>

N3
2
0
0
0
0
0
3
0
0
0

i-

N'fi
0
1
0
0
0
1
0
0
0
0

tiMTi:

N7
0
I
0
0
0
0
0
0
0
0

N8 N!l
0
1
0
0
0
0
0
0
0
6

0
0
0
0
0
0
0
0
0
0

N10 N i l
0
0
0
0
0
1
0
0
0
0

N.MJTV •['.Mil i:

BATE 101- 1-18 TIME 16:18:31

'ROPERTY TAHI.E HEAVV-WATER PROPERTIES FROM HIAVP

IMPAI

0.1X110
0.0020
0.0040
[HXfiO
0.0060
o.mxo
OOICX)
0.0200
0.O400
0.0500
0.0600
0.0800
O.10OO
0.2000
0.3000
0 4000
0.5000
0.6000
0.7000
0.8000
o.rax)
1.0000
1.3000
2.0000
2.5000
3.0000
3.5000
4.0000
4.5IXX)
5.0000
5.5000
6.0000
6.3000
7.0000
7.5000
8.0000
8 5CXX)
•I.IXXX)
•I.50IX1

10 (XXX)
10 5(XX)
11.(XXX)
11.5000
12.IXXX)
12 5000
13.CXXX)
13.5000
1-1.0000
14.5000
15.0000
15.3000
I6.IXXX)

iccooo
I7.00IX)
I7.5(XX)
I8.IXXX)

1!UXXX)
ISI.5000
20.IXXX)

T
IDEG.

•IIB
20.03
3|.:44
35.27
48 5''
43.70
47.!34
6'-115
7 M 2
8:4 15
87 J 8
Ti 10

10L05
121.57
134.56
144.53
152.67
I5!l.74
165 !)3
17L3!)
176.2:4
180.5!)
1!W58
212.62
224 32
244.l!l
'M'-160
2.-A14
207 08
2114.02
269.47

2Xa28
2143.27

-̂iOfi ill
XI0 (5(5
'3\4'''.i

'•F f) *1H

•$r] ] |

jtso.on

!i'i3(il

;-J4()iK)
!vti 47
:-i4(>.(»
;-14K -17
jCi) K7
:<vs '> i
:<">:..-i!)

: r t i !X)

'^i-1 11

VF vc.cl IM:4,'KGI (M3Kc;l

0.000! 104

o.ooaioo
o.ooaxr?
0.000!X)8
oofxyjo)
0!(XX)!)10
O.000!)T2
0.000<)I8
0.000!)26
0 0001)"*)
o!00O!)32
O.00O!):47
0.000!Mi
00OO')ri7
o!0OO!X)8
0.000! 178
0.000! K i
0.000!)!I4
0.001000
0.001006
0.001012
0.001017
0.001042
0.001062
0.001081
0.0010!»
0.001116
0.0011:42
0.001147
0.00116:4
0.001178
0.0011!B
0.001208
0.001223
0.001248
0.00125:4
0.001268
0.001284
O.00L4OO
0.001316
0.001332
0.001:44!)
0.001:466
0.001384
0.00140:4
0.001422
0.001442
0.001463
0.001483
0.001508
0.001532
0.001558
0.001585
0.001615
0.001647
0,001683
0.001723
0.001768
0.001821
O.001885

117.287!W
60.52671
31.41717
23.48753
21.48881
I6.3!M:44
13.2788:4
MIIIM
:460!)67
'^ lP806
2.4BS21
1.88425
1.526!ri
0.7!H66
0.54384
0.415!l:4
0.X474!)
0.2«:4!)7
0.24515
0.21571
o.iraa
0.17SW
0.11737
0.08857
0.07IOS
0.05! £40
0.0508O
004436
0.0X12!)
0.03520
0.03180
0.028!la
0.02650
0.0243!)
0.O2255
O.020!i:4
O.OhEO
0.01821
0.01703
0.01601
0.01505
0.01418
0.01337
0.01263
0.011!U
0.01130
0.01071
0 01015
0.1)0! Xt!
0.00!)12
0.00865
0.00820
0.00777
0.007:46
0006!*i

• 0.00607

0!00582
O.(X1"V14
0.00305

24.62
RS74

1 lf\70
Y-H 04
14ftfifi

ir>;)]&4

24li(il
311.111
:433.07
:454.21
384.44
40!l.4!l
4!>3.54
54!).02
O!X).4O
624.55
654.23
680.22
703.08
723.42
741.K4
81!). 16
88O.:46
!H1.86
!)75.76

1014.08
1O48.K4
1081.54
1112.03
1140.63
11R7.76
H'13.75
1218.74
1242.81
1266.03
1288.40
1310.16
1331.24
1351.71
L471.6!)
13M1 24
1410^40
142!).27
1447.!r2
1466.40
1484.140
1003.17
1521.60
1540.0K
1558.62
1577.31
15!)6.20
1615.31
1K44.68
165.1.66
167558
1(817.78
1721.110
1747.4!)

HE
IKJ/KC;)

2333.5!)
2450.86
246!) 75
2476 14
2481.51
24!X).25
23H7.27
2420.13
2440.07
2453.45
2460.48
2471.85
2480.87
250!).!)8
2527.08
253!) 36
2548.83
2056.25
2562.1!)
2567.26
2571.61
2575.35
258R.02
25M.6S
23!)7.88
2O!K.!I3
23!)8.42
25!Xi.73
20!M.I2
20!X).74
2086.6!)
2582.08
257B.SM
2371.33
2585.27
2S5H.KI
2531.!»i
2544.72
2537.08
252!).O5
2520.60
2011.76
2502.4!)
24IZ82
2482.72
2472.20
2461.26
244!l,82
2437.82
2425.1!l
2411.81)
2W.7B
2482.81
Z466.!)6
2430.07
24:41.8.|

22!X)08
2265':«

lie;
IKJKGI

0.00170!)
0.0012!W
O.OOftXll
0.000874
0.000810
0.000744
0.000680
0.0005:48
0.000432
O.0OO4O2
0.000:480
0.0OO:44!l
0.000:427
0.00O267
0.0002:4!)
0.000220
0.000207
0.0001!I7
0.00018!)
O.00O182
0.000177
0.000172
O.0O0155
0.000144
0.00013S
0.00012!)
0.000120
0.O0O121
0.000117
0.000114
0.000112
o.oooiai
0.000107
0.000105
0.000104
0.000102
0.000100
0.0O0O!)!)
0.0O00!18
0.0000! 17
0 0OtX»5
0 0000! 14
O.0O0OS3
0.0000!)3
0.0000!)2
0.0000!)!
0.0000!X)
OOCXXWI
OOCXXJWI
0!000088
0.000087
0.1XXXK7
O.0OOON6
O.O00OS6
O.0O3O80
0000080
0.CXXXW4
O.IXXXRl
O.IXXXKH
0 (XXXK4

vise. KF
IKG/S-MI |WA

0.58270:4
0.51)8001
0.612420
0616880
0 B20360
0.625522
0.625)414
0.6402! 17
0.64850!)
0.65O563
0.63l!):48
0.6S4486
0.65418!)
0.652!)56
O.64!i:488
0.645258
0.641024
0636742
0.632530
0.628477
0.624614
0.620!K40
0.603700
0.088072
0.573632
0.560511
0.548600
0.537363
0326!>24
0.5KMX)
0.50R!r28
0.4! 17577
0.488514
0.47! W7»
(14710K0
0.4IS2728
0.454628
0 446781
0.43!1180
0.4:41840
0.4247:46
0.417865
0.411216
0.404775
0.XK523
O.»r2448
0.386022
0.380724
0.375027
0.3fi!)405
O.:«4826
O308v67
()':45280:4
0:447450
O.:4-I22O5
0.X47062
0.332016
0.32705!)
o:422185
0.317486

0.07X450
0.071800
0.070117
0.06!H!)2
0068!)68
0.068121
0.067415
0.0fi4!)74
0.062208
O.OSI 1!)5
0.06OX48
0.O58<)60
O.O57K30
0.053844
0.051247
0.04>)215
0.0475:42
0.0-16056
0.044746
0.043583
0.042542
O.O415!K
0.037643
0.0344!ll
0.K41820
0.02! >544
0.027576
0.025826
0.024200
0.02268!)
0.0212SH
O.OlrtW)
0.018761
0.0175!)7
0 .0IMM
O.OI5450
0.014462
0.0I.4528
0.012644
0.01180!)
0.01101!)
0.010271
0.00!>563
0.008HI1
0.008232
0.007644
0.007064
0.006508
0.0O5SI75
0.005462
O.OO4!I67
0.OM487
0.004027
0.011:45811
0.003170
O.(Xr277ll
O.(Xr248S
0 002024
o!o(M676
0.001:445

SIGMA
I IN Ml

SATURATION IHO115RTIES CAU'ULATEI) AT ClIANNKl. 1 I'HF-SSURE

SUI1MODEI.S (CIIF) HASF.I) ON MI-1-WY-WATER C(K)I.ANT

-CiROUl' 2: FRICTION FACTORS AND TWO I11ASE I'l.OW O1TIONS -

FRICTION FACTOR CORRELATION
Sulx'h;iniK'l tyi)i' I: f = m;ix I Coli-bnsik lyiH' 2 Inaiuhncss Ix-iuhl = .KO0F.-O4 tml, K4.000*Ri.-"(-I.OOD) • O.OIXX) )
WALL Y1SCOCITY CORRECTION TO FRICTION FACTOR IS NOT INCLUDED

TWO-PHASE 1 LOW CORRELATIONS
LIQUID THERMAL NON-F.QLILII5R1UM
YAPOUR THERMAL EQUILIIIHIUM
|'i-i«k-l Twn-11i:isc lriitiiai Mulli|>liti
Two-phiist- iiuihipIitT ftn" ftimi lossos: Ilimio^fnctms IIKKICI

H1U.AT1YE \i;i.OCTTY PARAMETERS
AXIAL DIRECTION 1 0.0OCO 0.1XXJ1 O.OCXX) 0.0000
LATERAL DIHIX'TION 1 1.3000 2.0000 0.0000 00000

1II.ATERA1. MOMENTUM GRAVITY HEAD TERMS INCLUDED

GROUP 3: AXIAL HEAT FLUX PROFILE TAI1I.E-

AXIAI. IIF.AT FLUX DISTRIBUTION

AXIAL LOCATION KELA'TI\I-:
'X I / ICMI HEAT FLUX
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0.000
0.016
0.032
0.048
0.064
0.0711
0.005
0.111
0.127
0.143
O.IS)
0.175
O.lill
0.205
0.222
0.238
0.254
0.270
0.286
0302
0.318
0.333
0 340
0 365
O.MXI
0.397
0 413
0.429
0.444
0.4l'iO
0.475
0.4!)2
0 50X
0.524
0.5-10
0.556
0.571
0.587
o.rrn
0.619
0.635
0.651
0 (567
o.ss3
O.ffiW
t) 71-1
0.730
0.746
0.762
0778
0 7! 14
O.XIO
0.825
0.841
0.857
0.873
0.8X9
O.!K>5

O.'Kl
O.!)37
0.162
O.!«58
O.!K4
1.000

0.00 0.000
0.45 0.179

18.84 0.335
28.2) 0.4(yl
37.74 0.57!)
47.19 0686
56.58 0.784
66.03 0.873
75.48 0.952
84.03
04.32

103.78
113.23
122.S2
132.07
141.52
15O.!)7
160.36
169.81
179.26
188.71
108.10
207.55
217 (X)
225.45
235.84
245.20
254.74
264.13
273.58
283.03
2! 12.48
:-iO1.8S
311 33
320.78
330.23
33962
349.07
358.52
367.91
:<77.:«
386.81
3!Xi.2S
405.65
415.10
424 55
434.00
443.311
452.84
462.29
471.74

.024

an.152
.208
.258
.304
.347
.382
.404
.410
MK
.374
.34!)
.322
2!)9
.281
.2(56
.250
234
.220
.208
.107
.187
.178
.170
.164
.15!
.156
.154
.153
.152
.152
.158
.llVi
.t73
.177
.173
.13fi
.127
.[)!«)
048

.004

481.13 0.959
4!)0.58
500.04
500.43
518.88
528.33
537.7X

l.'lOX
1.856
)8O0
5.741
).C>77
>.(5O7

5-17.17 0530
53162 0.447
565.07 0.357
575.52 0.258
584.01 0.138
5!«.:m o.oix

W K I G M T E I ) A V I C R A C ; ! - : A X I A L H E A T FLUX (a s suming A P I ) n o n r e i l i m l D V I T i h u n n i l luns lh) " 1.0000!)

- - - U i O L T 4: SU11CI lANNKI. L A Y O U T A N D DIMENSION D A T A —

SUiCIIANNEL INPUT DATA

CHANNEL TVIIi FLOW WKTrivl) IIEATK1) IIYUHAUI.IC
NO. AliEA 1'KRIM. PKUIM. DlAMliTlvR

ICM2I IC'MI IC.M1 IC'MI

(ADJACENT CHANNEL NO., SI'ACINO. CENTIiOH) DIST.. GAP ANt;i E>
ICMI ICMI IDKl.l

1
^
3
4
",
(̂
7
8
!>

0
1
2
3
4
5
ft
7
8
!)

.1)
:\

>•>

Si

1.\
_1>
) -

J8
J!'
^)
il

«

i7
»s

10

w12
V.
14
l"i

«

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.4597
0.45! 17
0.45! 17
0 45! )7
O.45!I7
0.45! 17
04507
0.833H
0.2835
0 8333
0 2X35
0.8333
0.2X35
0.8333
0.2X35
0 8333
0.2835
0.X333
0.2835
O.X3:<3
0.2X3".
O.3O!K;

0.7-1! l!l
030!K>
0.4291
0.30!»i
O.74!IO
0.30!>;
0.42!ll
0.30!*>
0.74!)!)
().:«!»'>
0 42!)i

o.:««»i
().74!M
O.3IK
0.42!)l
().:«!«
0.74! )!l
0.30! Xi
0.4291
{KWKi
0 7-i!)!l
O.:«)!i»i
0.4201

2.1210
2.1210
2.1210
21210
2.1210
2.1210
2.1210
3.91X0
1 .!XXW
3!)180
LilOfiO
3.0180
l.OOC'fl
3.!1180
l.!IOI»
3.!I1XO
max)
3.!I18O

i.iiono
3.01K0
1 OOfiO
1 80(i0
311130
1.80150
1.80150
l.KOfiO
3.15130
i.xom
I.XOliO

i.xono
3.6130
1.80(50
I.80G0
1X1X50
3.C>130
1.8060
LHOfiO
1X0(50
M l »
1.8050
1.80(50
1 K X »
:i(5i:-K)
1.8O50

1.8U5O
1 8OK)

2.1210
2.1210
2.1210
2.1210
2.1210
2.1210
2.1210
3.! 11X0
l.!XX»
3.0180
l.!)0li0
3.9180
i.!Mra>
3.9180
l.!XX50
3!)1XO
l.!XX50
3.!)IX0
LilOH)
3.!)I8O
1 .!XX50
1.81K5O
3.(>i:w
1.80150
l.XOCO
1.XO15O
3.fiKiO
1.8O50

i.«oa>
I.XOSO

3.iii:»
l.Kono
ISOliO
l.KIX'fl
315130
1.XOI5O
1.80150
1.80150
3(5i:«)
1.80150
I.8OI5O
1.81X50
3(5i:-!O
1 80(50

I.80R0
I.KX50

0 B«5J0
0.8fili!6
0.8(5(515
08(il>!l5
0.81V>!6
0.8(5(5! >5
O.Xf5l5!15
0.85074
O.5!U!X5

0.85074
0.5!M!Xi
0.85074
O.5MK5
0.85074
0.5!M!Xj
0.85074
0.504!Xi

085074
0.504!Xi
0.85074
0.5!M!»i
0.1)8571
0.83022
0.IK571
O.!)5O:«)
0.58571
0.8!«22
0.(5,8571
0.'G0X)
0AS571
0J t«K2
0.(5X571
O.!0030
0.58571
0.K-S022
0.(5X571
().!>50:i!l
0.(58571
O.S3O22
0.158571
0.!l50;-i!)
0.5X571
OJC«r.'
0.(58571
O.!f5O:S!)
0158571

7O.:«4fl.KTfi 270.)
1O,O.I55.1.:«I. 77.)
I2.o. i r« . i . :« i . I2!).)(
14.0.155.1.329. 1KO.)(
Ki.0.155.1^29. a i . K
18.0.155.1.32!), 283.11
20,0.155,1.32!). 334.H
21.0.187.1.i:«. 298.)
25.0.219,0.885, 51.1
27.0.210,1.334 77.)
29.0.219.0.8K5 103.)
31,0.210.1.334, 12!>.)
:«,0.21!),0.885. 154.)
35,0.210.1.334. 180.)
37.0.219.0.K85. 2015.)
3!),0.21!l.l.:<:M. 231.)
41,0.219,0.885 257.)
43.0.21!l,l.:t«, 2Kt.)(
45.0.219,0.885. 309.)
47.0.219.1.334. XU.)
4!1.0.21!1.0.885 O.M
4!I.0.3!X1.0.705. 242.)
51.0.157.1.522. 2B.)
52.0.157.1.253, 45.11
2(>.0.3!«;.0.705. 113.1
5:10.157.1.214. 5!).)(
54.0.157.1.:i!l2. 78)1
55.0.157.1.107. 97.11
30.0.3!X).0.705, KC.I
35.0.157,1.052, 109.1
57.0.157.1.2:<), 128.1
58.O.157.O.5157. I47.1
'M O.:flX5,O.7l>5 215 )(
5!).0.157.0.!>28. IfiO.K
50.0.157.1.145. I80.K
51.0.157.0.!)28, 201.1(
33.0.:i!)5.0.705, 2(58.)(
IIi.0I57.0iG7. 213.)
fi;i.O.I57.1.Z3O, 2;i2.)
54,0.157.1.052 251.)
42 0 :flX>.0.705 319.K
55.0.157.1.107. 2fAK
(55.0.l57.l.3!r2. 282.K
57,0.157.1.214 :«)1.)(
46,0.:*Xi.0.7O5, 10. l(
58.0.157.1.2(51. 314.11

8,0.155,1.329, 2ft)i
3.0.3X4.0.855, 193)1
4.0.3X4,0.855. 244.11
5.0.3H4.0.855, 2!X5.H
5.0.:*.0.K55, M7.ll
7.0.3S4.0.X55, :*).)!
0,0.0000.000, Oil

2:i.0.21!).l.:<M, 25.H
10.0.187,1.133. ISil.K
11.0.187.1.133. 1B5.K
12.0.187.1.133, 221.K
13.0.187.1.133. 217.K
14.0.187.1.133, 272.X
15.0.187.1.133, 2S8.K
lfi.0.187.1.133. 323.K
17.0.187,1. l :« . 320.K
18,0.187,1.l:«, 15.K
HljO.IK7.LIXl, ILK
20.0.1K7.LI33, CAH
21.0.1X7.1.1X1. 52.11

0.0.0000.000, O.K
50.0.157,1.310. 7.)(
24.0.188.1.10-1, 112.11
25.0.306,0.705. 170.X

0.0.000.0.000. O.X
27.0.188.1.104. 171.11
28.0.188.1.104, 164.H
29.0.3SIS.0.705, 221.11

0.0.000,0.000, OH
31.0.188,1.104, 222.K
32.0.188,1.104, 215)1
33.0.305,0.705. 27:f.)(

0.O.000.O.000. O.X
35.0.188.1.104. 274.X
35,0.188,1.104, 265.X
37.O.SX5.O.7O5, 324.X
0.0.000,0.000. O.X

3O.O.IX8.1.IO4, 325.11
40.0.188 1.104. 318.K
41.0.SX).0.705. 15.X

0.0.000.0.000, O.K
43.0.I8X.1.I04. 17.X
44.0.188.1.104. O.X
45.0.3!Xi 0 705 57.X

0.0.000,0.000. O.X
47,0.188.1.104. I58.M

2.0.384,0.855,
0.0.000,0.000.
00.000.0.000,

o.o.ooo.o.ooo.
0,0.000.0.000.
0.0.000.0.000.
00.000.0.000,
0.0.1X7.1.133.
0.0.000.0.000.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo,
0.0.0O0.O.O0O,

o.o.ooo.o.ooo,
00.000.0.000.
0 0 000.0.000.
0.0.000.0.000.
0.0.000,0.000,
0.0.000.0.000,

o.o.ooo.o.ooo.
0.0.000.0.000.
0.0.000.0.000.

23.0.188.1.104.
0.0.000.0.000,

o.o.ooo.o.ooo,
00000.0.000.
oo.ooo.o.ooo,
o.o.ooo.o.ooo.
00.000,0.000.
0.0.000.0.000,
O.O.OO0.O.0O0.
0.0.000.0.000.
o.o.ooo.o.ooo.
0.0.000.0.000.
o.o.ooo.o.ooo.
0.0.000.0.000.
00.000 0.000.
0.0.000.0.000.
0.0.000.0.000.
O.O.0O0.0.00O.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo,
0.0.000.0.000.
0.0 000.0.000,

o.o.ooo.o.ooo.

141.X
O.X
O.X
O.X
O.X
O.X
O.K

1I4.K
O.X
O.X
0.X
O.X
O.K
O.K
O.K
O.K
O.K
O.K
O.K
O.X

ox
l l l l .X

O.X

o.x
O.X
O.X
O.X
O.K
O.X
O.X
o.x
o.x
O.X
o.x
O.K
O.K
o.x
o.x
o.x
0.)'
O.)(
0.)'
O.)1

0.1'
0.)'
0

0.0.000.0.000.
O.0.00O.O.O0O.

ooooo.o.ooo
0,0.000.0.000.
O.O.OOO.O.CKX).

o.o.ooo.o.ooo
0 0.000.0.000
0 O.OOO.O.OOO
o.o.ooo.o.ooo
ooooo.o.ooo
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
0.0.000.0000
oo.ooo.o.ooo
0 0.0000.000
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo,
0.0.000.0.000
0.0.000.0.000

o.o.ooo.o.ooo.
0.0.000.0.000.
0.0.000.0.000.
0.0.000.0.000.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo
o.o.ooo.o.ooo.
o.o.ooo.o.ooo,
o.o.ooo.o.ooo.
o.o.ooo.o.ooo
o.o.ooo.o.ooo
0.0 OOO.O.OOO.
0.0.000.0.000.
0 0 OOO.O.OOO
o.o.ooo.o.ooo.
o.o.ooo.o.ooo.
0,0000.0.000.
o.o.ooo.o.ooo
0.0.000.0.000
o.o.ooo.o.ooo.
o.o.ooo.o.ooo
0.0.000.0 000
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47
4«
4!l
50
51
y>
53
54
x")

5fi
57
38
5!)

r>o
r.i
62
63
64
63
66
67
68
6!)
70

0.741)1]
0.301)6
0.421)1
l.sirno
1.3440
1.2400
1.1030
O.lHlil)
0.7888
0.6418
0.5168
0.4220
0.36211
0.342s
o.362ii
0.4220
0.51(9)
O.(VI1K
0.7888
0.1HBI
1.1030
1.2400
1.3440
I.SWO

3.0130
1.8060
1.8060
3 7130
3.61)110
3.6710
3.6340

:tauo3.5540
3.5W0
3.41)00
3.4680
3.4530
3.4500
3.4550
3.4680
3.41XX)
3.311)0
3.5540
3 51*40
3.6340
3.15710
3 MX)
3.7150

3.6130
1.8060
I.R060
1.1)1)20
1.SM10
l.!)88O
1.1K40
1.1W00
1.11770
1.11730
1.11700
1.1XW0
1.1)670
1.1MG0
1.SXT70
1.11680
1.1)700

i.irao
1.1)770
I.MSOO
1.0840
1.1)880
1.1)1)10
1.D1I20

0.83022
0.68571
0.11503!)
1.50633
1.45337
1.33113
1.21401)
1.05387
0.88771)
0.72S53
0.51)232
0.48S74
0.42014
0.311743
0.42014
0.48674
0.51)232
0.72SV53
0.887711
1.05387
1.214011
1.35113
1.45337
1.50633

( 6<l,0.157,L522, 334.K
( 70,0.157.1.310, 353.X
( 0,0.000.0.000, 0.K
( 70,0.702.1.538. 270.X
( 52.0.S41,1.543, 12R.K
( 53,0.370.1526, 143.K
( 54,0.482,1.507, 161.X
( 55,0.385,1.487, 178.K
( 5B.0.288.1.468, IIO.X
( 57.0.11)l),1.453, 212.X
( 58,0.120,1.444, 229.X
( 5.'),0.073,1.441, 245.X
( 60,0.046.1.441, 2B2.X
( 61.0.046,1.441. 278.X
( 62.0.073,1.441, 2 & X
( 63,0.126,1.444, 3I1.X
( 64,0.1!)!>,1.453, 328.X
( 65.0.2S8.1.468, 345.X
( 66,0.383,1.487, 2.X
( 67,0.482,1.507, li).)(
( 68,0.570,1.526, 37.K
( 6!>,0.64U.S43. 54.X
( 70,0686 I.55J. T i l l
( 0,0.000.0.000, O.X

48.0.188,1.104, 61.X
41).0.3!)6,0.705, 118.X

0,0.000,0.000, O.X
51,0.686,1.554, 108.X
0,0.000,0.000,
0.0.000,0.000,
0,0.000,0.000,
0,0.000,0.000,
0,0.000.0.000,
0.0.000,0.000.
0,0.000,0.000,
0.0.000,0.000,
0,0.000,0.000,
0,0.000,0.000,
0.0.000.0.000,
0.0.000,0.000.
0.0.000,0.000,
0,0.000.0.000.
0.0.000,0.000,
0,0.000,0.000,
0,0.000,0.000,
0.0.000,0.000,

o.o.ooo.o.ooo,
0.0.000.0.000,

o.o.ooo.o.ooo.
0,0.000,0.000,
0,0.000.0.000,
0.0.000,0.000.
0,0.000,0.000,
0.0.000,0.000,
0.0.000,0.000,
0.0.000,0.000,
0.0.000.0.000,
0,0.000,0.000,
0,0.000.0.000,
0,0.000.0.000.
0.0.000,0.000.
o.o.ooo.o.ooo.
o.o.ooo.o.ooo,
0,0.000,0.000,
0,0.000.0.000,
0.0.000,0.000,
0,0.000.0.000,
0,0.000,0.000,
0.0.000.0.000,
0,0.000,0.000,
D.O.000.0.000.
0.0.O00.O.000.

O.X 0,0.000,0.000. 0.)
O.X 0,0.000.0.000, 0.)
O.X O.O.OOO.O.OOO, 0 )
O.X O.O.OOO.O.OOO. 0.)
O.X 0,0.000.0.000. 0.)
O.X O.O.OOO.O.OOO.
O.X 0.0.000.0.000.
O.K 0,0.000,0.000.
O.X 0,0.000.0.000.
o.x o.o.ooo.o.ooo,
O.X O.O.OOO.O.OOO,
o.x o.o.ooo.o.ooo,
O.ll 0,0.000.0.000.
O.X O.O.OOO.O.OOO,
O.X 0.0.000.0.000.
o.x o.o.ooo.o.ooo.
O.K 0,0.000.0.000. 0.)
O.X O.O.OOO.O.OOO. 0.)
O.X O.O.OOO.O.OOO,
O.K 0,0.000.0.000,
O.K 0,0.000.0.000.
O.H 0,0.000.0.000,
O.X 0,0.000.0.000,
O.X 0,0.000.0.000.

0.)
O.I
O.I
0.)
0.)
O.I
0.)
0.)
0.1
0.)
0.)

0.)
O.I
O.I
0.)
O.I
O.I

TOTAL 1'l.OW AREA = 41.41)61 ICM2I
TOTAL HEATED PERIMETER ' 160.3780 ICMI
TOTAL WETTED PERIMETER = HB.8800 ICMI

• O.0O415O IM2]
= 1.603780 1X11
= 1.1)38800 [Ml

s n m i A N N E l . INTERCONNECTIONS - UAP MAPPING TAISI.E

tIAl'
NL:MIIKU
IKl

I
2
• ^

4
",
r,
7
S
t )

HI
11
12
VA
14
[-,

lfi
17
IS
1')
20
'21
22
2S
24
•>",
2 i >
27
• ' S

2*)

so
si
;{2
MS
S4
M~>
sii
S7
ss
s*>
40
41
42
4:-;
44
45
-Hi
47
4S
4!)
50
~,|
VJ
V.-?

r>4
.V)
'*>

."iX

."/)

ISO
til
ti'j
(iS
fv4
(i5
l i i
fi7
(»S
Ifl)
70
71
72
7S
74
75
7'i
77
7S
7!l
X)

.VJ

."05
M

NT1-KCONNRCTEI)
SUBCHANNELS

III]

1
1
1
>̂
•J
A
4
4

r>fj

7

X

()
<)

lit
10

nn12
12
IS
IS
11
14
15
15
10
Hi
17
17
IX
IX

I1)
20
20
1!1
22
2*
22
2S
2S
24
24
25
**ti
21 i
27
27
28
28
2!)
SO
SO
si
SI
S"1

S2

•f4
^
•ST>

i"j
• 1 ( 1

M\
•(7

•>s
>S

40
40
4 1
42
•i'A

4S
41
44

UJ1
7

s
'>

10

s12
4

14

lf>

r,18
7

20
21
23

<)
2o
K)
'-T

Tl
£>
12
SI
IS
: «
14
STi
15
:<i
Hi
:-ai
17
41

m
1!)
45
20
47
21
4!)
4!)
50
'SA
51
24
52

'Jfi
5.S
''7
54
!>;
55
' • * )
; ^ }

5*5
SI
57
;^j
\ s
:%s

Xi

mSli
*il
S7
:-w
(i2
S!)
(\S
40
114
41
4"'
lv>
4S
(y>
44
iV7
4".

ICMI

0.:-i8400
0.15470
0.38400
0.15470
0.38400
0.15470
0.38400
0.15470
038400
0.15470
0.38400
0.15470
0.38400
0.15470
0.18720
0.21850
0.18720
021830
018720
0.21850
0.18720
0.21850
0.18720
0.21850
0.18720
0.21850
0.18720
0.21850
O.18720
0.21850
O.18720
0.21850
0.18720
0.21850
0.18720
0.21850
0 18720
0 21850
0.18720
0.21850
0.1X720
0.21850
0.S1&SO
0.15680
0.18750
0.15KK0
0.18750
0.15680

031*580
0.13IW
0.18750
0.156K0
0.18750
0.15680
0 3Ti8()
0!:-!>5S<)
0 l"/)80
0 18750
o lrviso
O.IS75O
O.I:«MI
0 3 1 C J 8 0

03!>5H0
0 I5()8O
0 I87"IO

0.I56S0
0 18730
0.13680
0 :?>580
03*1580
0 15080
0.18750
0 15680
0.18750
0 Wi8O
o!:«>58O
0!^*5S()
0 15680
0 18750
0.15*0
0.18750
O.l.KiSO
0^*580
0^>5fO

CiAP
WIDTH

ICMI

0.85450
1 3*" XX)
O!S545O
1.321 XX)
0.85450
1.321)00
0.85450
I.:«X)O
0.85450
I.321XX)
0.85430

i.:«x»
0.R5450
1.32SXX)
1.13300
1.XM00
1.13W0
0.88510
1.13300
1.33400
1.1SJ0O
0.88510
1.13300
1.33400
1.13300
0.88310
1.13300
1.33400
1.13300
0.88510
1.13300
1.33400
1.13300
0.88510
1 13300
L33400
1.13300
0.88510
1.13300
1.33400
l.KiiOO
0.88510
0.70500
1.31000
1.10400
1.52200
l.KVHX)
1.2tv!00
0.7a5(X)
0.71X500
1.21400
1.1 (WOO
1 3!)'_100
LI (MIX)
1.10700
(1.70500
O.7O5O0
1 O5200
I.KH(X)
i.2:«xx)
1.104110
()l)"Vi70

ojorm
0.7O50O
O.ir.'7(B
l.I04(X)
1.14500
1.KM00
0.1)2760
0.70500
0.70500
0.115070
1.1O4O0
1 23000
1.IO40O
1.1)521X1
O.7O50O
0 70500
U 0 7 0 0
1.10400
I.:«I2OO
1.10400
I.214(X)
0 70500
0.70500

CENTItOID ORIENTATION
DISTANCE ANCLE

IDECiKEIiSI

270.00000
25.70000

141.40000
77.10000

IIK.DOOOO
128.60000
244.30000
180.00000
21B.7000O
231.40000
347.10000
282.1XXXX)
38.60000

XM.30000
2117.60000

25.70000
113.80000
51.40000

161). 10000
77.10000

165.20000
102.1)0000
220.50000
128.60000
216.70000
154.30000

27I.1I000O
180.00000
268.10000
205.70000

:w:nma231.40000
311I.50000
257.10000

14.8O0OO
282.1)0000

10.1XXXX)
:«8.60(X10

60.20000
"t(4 30000

62!40O0O
0.00000

241.80000
6.1)0000

ll'UOOOO
26. :«000

112.00000
.I5.1XXXX)

I13'2(XXX)
511 KXXX)

I7().8(XXXI
77.IXXXX)

IIH.50000
1I7.I0IXX1

22I.KXXX)
I(>4.(5(XX)O
loii.axioo
•yt 3(XXX)
T28!l(XX)0
214.1XXXX)
147.40000
272.501X10
216.10000
15D.50O0O
273.7(XXX)
180.00000
2O6.:»O0O
200.30000
323.1KXXX)
267.50000
212.60000
.•C5.101XX)
231.1KXXX)
317.7(XXX)
251.IXXXX)

15.40000
318!)00(X)
202.1XXB0

I6."«XX1
282.10(XX)

11.20000
:-«Xl.!XXXX)

66.KXXXI
lll.UXXX)
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100
101
102
I0M
104
105
106
107
ins
iai
110
111

46
46
47
47
48
48
50
50
51
52
53
34
55
56
37
38
59
SO
61
62
63
64
65
fid
67

dH
47
6!1
48
70
49
70
51
52
53
54
35
56
57
58
50
60
61
62
63
64
63
fifi
Ii7

0.156R0
0.18730
0.15680
0.18750
0.15680
0.39580
0.7O2OO
0.68620
0.64060
0.57000
0.481!X)
038480
0.28760
0.19880
0.12550
0.07340
004540
0.04640
0.07340
0.12550
0.111880
028760
0.38480
0.48190
0.57000
0.6-1000
068620

1.26100
1.10400
1.52200
1.10400

l.mooo0.70500
1.53800
1.55400
1.34300
I.5260O
1.50700
1.48700
1.4B80O
1.45300
1.44400
1.44100
I.44I00
1.44100
1.44100
1.44400
1.43300
1.46800
1.48700
1.50700
1.52600
1.54300
1.55400

314.10000
68.00000

333.70000
60.60000

333.10000
118.20000
270.00000
107.90000
125.70000
143.30000
160.80000
178.00000
195.00000
211.90000
228.70000
245.30000
2fil.80O00
278.20000
294.70000
311.30000
328.10000
345.00000
2.00000

ni.20000
36.70000
54.30000
72.10000

-GROl 'P S SUBCHANNEL FLOW VARIATION T A B L E -

6: a \ l > SIZE VAHIATION TABLE- —

-GROUP 7: GRID SPACER DATA-

I-nini 1,/isses ;il 73 Axi;it Locations

AXIAL LOSS AXIAL LOSS AXIAL LOSS AXIAL LOSS AXIAL LOSS AXIAL LOSS
LOCATION TYPE LOCATION TYPE LOCATION TYPE LOCATION TYPE LOCATION TYPE LOCATION TYl 'E

(X.I.1 (No.) ( X L ! (Neil (X/l.) (No.) (X/L) (Nn.l (X/1,1 (Nii.1 (X/I.) (Nal

O.tXWJ
o.o?v«
0 lfii>7
(VJ300
0 3333
O.4H57
0.50O0
0.5S33
0 (VVw
0.7300
0.8333
0.9167
0.9! MS

1
5
5
5
5
5
5
5
5
5
5
3

0.0091
0.0924
0.1757
0.2391
0.3424
0.4237
0 3091
05924
0.6757
0.7591
0.8424
0.<r257

2
2
2
2
2
2
2
2
2
2

2

0.020!)
0.1043
0.1876
0.270!)
0.3543
04376
0'3'iO")
0.6043
0.6K76
0.7709
0.K543
0.9376

3
3
3
3
3
3
3
3
3
3
3
3

0.0417
0.1250
0.2083
0.2917
0.3750
0.45X3
0.5417
0.6250
0.7083
0.71117
0.K750
O.'OH

4
4
4
4
4
4
4
4
4
4
4
4

0.0624
0.1457
0.2291
0.3124
0.3957
0.4791
0.5624
0.6457
07291
0!K124
0.8SI57

o.imu

3
3
3
3
3
3
3
3
3
3
3
3

0.0743
0.1576
0.240!)
0.3243
0.4076
0.4909
0.5743
0.5376
0.7409
0.8243
0.1)076
0.9:09

2
2
2
•>
2
2
2
~)
2
2
2
2

CIL\NNEI. LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS
NO. COEI-T. NO. COEFK NO. COEPF. NO. COEFF. NO. COKFF. NO. COEFF.

31
37
43

0 3f>S6
O.Ii'i.SB
O.:fi86
0.33K6
0.:i"i86
O.:i~i86
0.35S6

e
0.3586
O.:B86

44
50
56
62

ex

o.:i58f.
0 35S6
0.3586
0.3386
0.3586
0.3586
0.3386
0.3386
0.3586
o.:esii
o.;e.sr>
0.35K6

9
15
21
27
33
39
45
51
57
63
6!)

O.:i386
O.:S86
0.3586
0.35S6
o.35w;
0:686
o.:o«>
0.3586
0.35s;

4
10
16
22
28
M
40
46
52
58
64
70

03586
(1.3586
0.358S
0.3586
0.3386
0.3586
0.35K6

0.3586
0.3586
0.3386

II
17
23
2!)
35
41
47
53
5!)
65

0.35R6
0.:«i6
0.3586
0.3586
0.3586
0.3586
0.35H6
O.:i586
0.3586
0.3586
0.3586

6
12
18
24
30
36
42
48
54
60
66

0 3586
0.338l>
0.3586
0.35S6
0.35S6
0.3586
0.3586
0.35K6
0.3586
0.33X6
0.35M'>

l-i.rni L.iss T y w : 2

CHANNEL LOSS
NO. COEFF.

CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS
NO. COEFF. NO. COEFF. NO. COEFF. NO. CO1-I-T. NO. COEFF.

31
37

0.0001
o.ran
0.0001
0.(101)1
0.(1001
O.(X«)1
O.(XX)1
(l.(XX)l
()(X

0.IXB1
0 0001
0.0001
000OI
0.OOO!
0.0001
0.0001
0.0001
0.0001
0.0CO1
O.O0O1
O.(XX)1

00001
0.0001
0.0001
0.0001
0.0001
o.axn
0.0001
0.0001
0.0001
0 0001
0.0OO1
O(XX)I

0.0001
0.0001
0.0001
0.0001
0.00O1
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.00OI

0.0001
0.0001
0.0001
0.0001
0.0001
(1.0001
0.0001
0.0001
0.0001
0.0001
0.0001

6
12
IS
24
30
Si
42
•18

0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

CHANNEL LOSS
NO COK1-T.

CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CIIANNFI. I OSS
NO. COEFF. NO. COEFF. NO. COKFF. NO. COEFF. NO. COEFF.

0.0707
0.0707
00707
0.0707
0.0707
(1.(171)7
00707
0 0707
0 0707
0.0707
0.0707
0.0707

0.0707
00707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707

15
21
27
33
SI
45
51
57
53
B)

0.0707
0.0707
0.0707
0.0707
0 07O7
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707

4
10
1!)
22
5
34
40
46

0.0707
0.07(17
0.0707
00707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707

0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707

0.0707
00707
0.0707
00707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707
0.0707

CHANNEL LOSS
NO COEI'T.

CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNII I OSS
NO. COEFF. NO. COEFF. NO. COEFF. NO. COEFF. NO. COEFF.

0.1325 2 0 1325
0 1325 S 0 1325
0.1325 14 0 1323
0.1325 -3) i) 1323

3
i )

15
1̂

0.1323
0.1325
0.1325
0.1325

4
10
16

0.1325
0.1325
0.1323
01323

5
11
17
23

0.1325
0.1325
0.1325
I). 1325

li
12
is
24

0.132;
0.132.'

o l:c0 132:
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25 0.1323 26 0.1325 27 0.1325 28 0.1325 2!) 0.1325 30 0.1325
31 0.1325 32 0.1325 33 0.1325 34 0.1323 35 0.1325 36 0.1323
37 0.1323 38 0.1325 31) 0.1325 40 0.1325 41 0.1325 42 0.1325
43 0.1325 44 0.1325 45 0.1325 46 0.1325 47 0.1325 48 0.1325
411 0.1325 50 0.1323 31 0.1325 52 0.1325 Si 0.1325 54 0.1325
55 0.1323 56 0.1325 57 0.1325 58 0.1325 51) 0.1325 60 0.1325
fil 0.1325 62 0.1323 63 0.1325 64 0.1325 63 0.1325 66 0.1325
<>7 0.1323 68 0.1325 151) 0.1325 70 0.1325

Form Loss Tyjx.1'. 5

CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS CHANNEL LOSS
NO. COEFF. NO. COEFF. NO. COEFF. NO. COF.FF. NO. COEFF. NO. COEFF.

I 0.3586 2 0.3586 3 0.35Xfi 4 0.3586 5 0.3586 6 0.35X6
7 0.3586 X 0.33S6 II 0.3586 10 0.35X6 II 0.3586 12 0.3586

13 033X6 14 0.33X6 15 0.3586 16 0.3586 17 0.33S6 18 0.338S
HI 0.35X6 20 0.35X6 21 0.3586 22 0.35X6 23 0.3386 24 0.3386
25 0.3586 26 0.33X6 27 0.35X6 28 0.35X6 2!) 0.3586 30 0.35K6
31 0.35X6 32 0.35X6 33 0.3586 34 0.3586 35 0.3586 36 0.3386
37 03586 38 0.35X6 a) 03586 40 0.358S 41 0.3586 42 0.3586
43 0.33S6 44 0.3586 45 0.3586 46 0.3386 47 0.3586 48 0.3386
411 0.3386 50 0.3586 51 0.33K6 52 11.3386 53 0.3586 54 0.3586
35 033X6 56 0.3586 57 0.3386 5X 0.3586 51) 0.3586 60 0.33X6
6] 03386 62 035X6 63 03586 64 03586 65 0.35K6 66 0.3386
1)7 0 35X6 68 0.3586 61) 0.3586 70 0.35X6

FUEL ROD LAYOUT AND PROPERTY D A T A -

ROD INPUT DATA

..RADIAL TOWER FRACTION O F TOWER T O ADJACENT CHANNELS (ADJ. CHANNEL NO.i

0.142)1 II 0.1421)1 2) 0.142111 3) 0.1421)1 4) 0.1421X 5) 0.1421K li) 0.1421K 7)
O.I786( 1) 0.17861 7) 0.24251 201 0.I571K 21) 0.24251 8) 0.O0OIK 0) 000001 01
0.1786! II 0.24251 8) 0.1571K !l) 0.2425( 10) 0.17861 2) 0.00001 0) 0.00001 0>
0.17861 2) 0.24251 10) 0.157UI 11) 0.24251 121 0.1786( 3) O.OOOOI 0) 0.00001 0)
0.17861 3) 0.2425( 12) 0.157!K 13) 0.24251 141 0.17S61 41 0.00001 0) 0.00001 0)
0.17861 41 0.M251 141 0.157M 15) 0.24251 16) 0.I7S61 5) 0.00001 0) 0.00001 0)
0.17861 5) 0.2425( 16) 0.157M 17) 0.24251 181 0.17S6I 6) 0.00001 0) 000001 01
0.17861 B) 0.24231 181 0.157>K 1<1) 0.24251 201 0.17S61 71 0.00001 01 0.00001 01
0.23751 K) 0.17101 2\) 0.1770( 41)1 0.14811 221 0.24631 231 0.00001 01 0.00001 01
025751 «) 0.24631 23) 0.148K 241 0.17701 251 0.17101 il! 0.00001 01 000001 Ol
0.17101 !» 0.17701 251 0.I4SK 26) 0.24631 27) 0.25751 10) 0.00001 01 0.00001 01
0.2575(10) 0.24631 27) 0.1481(28) 0.17701 2!l) 0.1710(11) 0.0000< 01 0.00001 01
0.17101 I I ) 0.17701 2!ll 0.1481(30) 0.2463(31) 0.2575(12) 0.00001 01 0.000O( 01
0.2575(12) 0.24B3I 311 0.1481(32) 0.1770(33) 0.1710(13) 0.00001 01 0.00001 0)
O.17101 13) 0.17701 33) 0.I48K 341 0.24631 35) 0.25751 14) O.OOOOI 0) 0.00001 0)
0.25751 14) 0.24631 35) 0.I48H 3fi) 0.17701 37) 0.17101 15) 0.00001 0) 0.00001 0)
0.17101 15) 0.17701 37) 0.14811 38) 0.24631 3!)) 0.25751 16) 0.00001 0) 0.00001 0)
0.25751 16) 0.24631 3 » 0.14811 40) O.I77O( 41) 0.17101 17) 0.00001 0) 0.00001 0)
0.1710C 17) 0.17701 41) 0.148H 42) O.MB3( 43) 0.25751 18) 0.00001 0) 0.00001 0)
0.2575( 18) 0.24631 43) 0.148K 44) O.I77(X 45) 0.17KX l<» 0.00001 0) 0.00001 0)
0.1710< !<)) 0.17701 45) 0.14HK 46) 0.24K« 47) 0.2575( W) 0.00001 0) 0.00001 0>
0.25751 20) 0.24631 47) 0.14SU 48) O.I77O( 4!)) 0.17101 211 0.00001 0) 0.00001 0)
0.1532( 481 0.2738( 70) 0.27381 50) O.1532( 22) 0.1460( «)) O.OOOOI 0) 0.O0O0I 0)
0.1H87C 22) 0.2776( 50) 0.2700( 51) 0.2537( 23) 0.00001 0) 0.00001 0) 000001 0)
0.2537< 231 0.2810( 51) 0.26S61 52) 0.1!W7( 24) 0.00001 0) 0.00001 0) 000001 0)
0.15321 24) 0.2836( 52) 0.26401 5.3) 0.15321 26) 0.28361 52) 0.00001 0) 0.00001 0)
O.hK7( 261 0.2K52( 53) 0.26241 54) 0.2S17( 271 O.OOOOI 01 0.00001 0) 000001 II)
0.25371 271 0.2K58I 54) 0.26181 55) 0.1iW7( 281 0.00001 0) O.OOOOI (I) 0.00001 II)
0.15321 2KI 0.28531 55) 0.2624( 56) 0.15321 30) 0.14601 2!ll 000001 0) O000O1 0)
0.1<K7( 30) 0.2KW1 56) O.'jaS( 57) 0.25371 311 O.OOOOI 0) 0.00001 0) 0.00001 0)
0.2X17(311 0.2815(571 0.2661 ( 5X) 0.1!K7( 321 O.OOOCK 0) 0.00001 0) 0.00001 0)
0.15321 32) 0.27871 58) O.MIO( 5i)> 0.15321 34) 0.I460I XV 0.00301 0) 000001 0)
0.1!K7( 34) 0.27551 5S1I 0.2722< 601 0.ZH71 :fi) 0.00001 01 0.00001 0) O.OOOOI 0)
0.25371 35) 0.27221 60) 0.27551 61) O.1IK7I : « l 0.00001 0) 0.00001 0) 0.00001 0)
0.15321 36) 0.2RXX Bll 0.27K71 621 0.15321 38) 0.I4CO1 37) 0.0000( 01 OIXXXX 01
0.1iK7( 3 8 ) 0.26611 621 0.28151 K.U 0.25371 a i l 0.00001 01 0.0000( 0) O.00O0I 0)
0.2537( 3!l) 0.26381 63) 0.28381 64] 0.1!K7( 401 0.00001 01 0.0000( 0) O.0000( 0)
0.1Ki2( 40) 0.26241 S4I 0.283;« 65) O.1S52( 42) 0.14601 41) O.OOOOI 0) 000001 01
O.l!187( 42) 0.26181 651 0.28581 66) 0.25371 431 0.00001 01 O.OOOOt 01 O.OOOOI 0)
0.25371 43) 0.26241 GUI 0.28521 671 0.MI87I 44) O.OOOOI 0) O.OOXX 01 O.OOOOI 01
0 .1SCI 44) O.2640I 67) 0.28:ffi( ( « l 0.15321 46) 0.1460( 45) 0.00001 01 OOOOOl 01
O.1SI87I 46) 0.2IS6[i( 68) 0.28101 W) 0.25'^7[ 47) 00000( 0) 000001 0) 000001 01
0.25371 47) 0.27001 6!l) 0.27761 701 0.HK71 4«) O.OOOOI 0) 0.00001 01 0.00001 01

HOI) INPUT DATA TOWER IIAI.ANCE SUMMARY

T H E T O T A L H E A T E D PERIMEiTF.R O F T H E RODS = I6U.X7678147 ICMI
T H E C O M I ' l - T E l ) NUMBER O F HODS (SUM OF FRACTIONS) = 43.137H0O0O
'Till-: O \ E R A 1 . L AVF.KACilv ROD RADIAL TOWER FACTOR = 1.0OO42255

F l ' l ' l . MODEL O1T1ON INC=0l = NO FUEL MODEL SELI iCTEl)

CRITICAL H E A T I LUX OPTION INC11F-5I = l . W - T - l i » 5 CHF TABLE LOOK UP METHOD

C H I ' CALCULATION O I T I O N INHTC=0l = TOST MOlt'TF.M CIIF CALCULATION, NKC.l.ECTS PIX)

h v - C H F Wiill llc;il Transf iT Division Oliliim INHI-'W - 01: Chill nimHaliiin

CI1I-' L O O K - U P TAHLE CORRI'.CTION FACTOR FOR FLOW ORIENTATION IS APPLIED

ROD
NO.

1
2
3
4

7
X
'.)

10
11
V
13
14
15
16
17
18
111
20
21
'Xt

23
24
25
26
27
28
2!)

31
32
33
34
X>
36
37
38
3!)
40
41
42
43

'TVI'I
NO.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

• DIAMETER I!
ICM]

1.3500
1.3500
1.3500
1.3500
1.3500
1.3500
1.3500
1A500
1.1500
I.15O0
1.1500
1.150(1
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.150O
1.151)0
I.I50O
1.1300
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.1500
1.15O0
1.1500
1.1500
1.1500
1.1500
1.1500
1.130(1
1.1500
1.1500

PA<

0.851)0
O.IKKO
0.11080
0.11080
O.!«80
0.1(080
0.1)080
0.1)080
0.8X1)0
0.8X1)0
0.8X1X)
0.XM10
OXKSIO
0.8X1 X)
0.8X1)0
0.8RJO
0.881)0
0.8.S1K)
0.881K)
0.885)0
0.8X110
0.8K10
1.1180
1.1180
1.1180
1.1180
1.1180
1.1180
1.1180
1.I1KO
1.11K0
1.1180
1.1180
I I IK)
1.1180
1.1180
1.1180
1.1180
1.1180
1.1180
1.1 ISO
1.1 ISO
1.1 ISO

Q t O U P It CALCULATION CONTROL AND AXIAL NODlNCi DATA-

IMPLICIT SOLUTION

DATA FOR IMPLICIT SOLUTION

EXTERNAL ITERATION LIMIT 1NTH1ES) • 21X)
INTERNAL ITERATION LIMIT (MAXINR) = 18

I REBALANCING EVERY 1 INNER ITERATIONS)
ENERGY ITERATION LIMIT UEL1MT) •= 18

CONVERGENCE CRITERIA :

1)1111 ENTHALPY ERROR (IIERROR) = l.OOK-Oli
1)1- F FLOW ERROR (EERROR) « LOOE-04
DC F CONTINUITY ERROR (MERKOW • I 0OE-06
LATERAL MOMENTUM ERROR (TERROR) = I.OOE-O! IKtH (NOT USED)
AXIAL MOMENTUM ERROR (AXEROll) = I.OOE-02 IKC.l (NOT USED1

STEADY STATE S O U T I O N PARAMETERS :
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S T E P SIZE. (SSDT) = l.0E*15 [SECONDS)

NUMBER OF STEI>S 1NSSS) = 1

TRANSIENT SOLUTION PARAMETERS :

TOTAL TRANSIENT TIME (TT1ME) = 00000 ISECONDSI
TIME S T E P SIZE ITTDT) = 0.3000 ISECONDS]

NUMBER OF TIME S T E P S (NDT1 = 0

CALCULATION PARAMETERS

CHANNEL LENGTH (Z) = 51I4.3G00 ICM1
NUMBER OF AXIAL NODES (NDX) = 1X1
BUNDLE ORIENTATION (TI IETA) = !X).OOOO IDEGREESI

LATERAL K FACTOR (KIJ1 = 1.0000
LATERAL RELAXATION (WHELAXI = O.ITOO
AXIAL RELAXATION (ERELAX) = 0.ffi70
ENTHALPY RELAXATION UIREI.AX) = 0.OC70
DENSITY RELAXATION (RltELAX) = 1.0000

CANDU BUNDLES D A T A

NL'MBEI! O F CANUU BUNDLES = 12
LENGTH OF ONE CANDU BUNDLE = 411.5300 ICMI
H E A T E D LENGTH OF ONE CANDU BUNDLE = 48.0300 ICM]
NO. O F AXIAL NODES IN HEATED LENGTH OF ONE BUNDLE =• 10

following a jiuimi-lricThe hi-a
irouress

\XIAI .

NODI-
J
1
2
3
4
~,
li
7
8
i )

10
11
12
13
14
15

17
IS
IS)
20
2\
'*!
'S<
24

L'fi
'•1

•Is

S)
si
xz

;c>;^i
i-57
.'•W

I?)
40
41
4J
4'A
44
-C>
4/i
47
4X
4VP
30

.%4
">
."V;

r>7
.v«.">!>

(TJ
fi/S
(>4
fv>
Ni
(77
f i " *
1J!>
70
71
71
T.i
74
7"i
7(>
77
7*
7*1

M

ion where

NOD1NG .

N(J)
ICMI

O.(X)
0.7">
•2.8M
~i S1!

1015
lfi.20
24.77
'& 33
31138
43.54
4fi.(i5
48.78
50.28
52.41
55.42
")»)_( TH

iV) TA
14.30
H2.Hfi
S K ' l l

!R17
1X>. 18
1)8.31
1HI81

101.1W
104.16
10(1.21
115 Iti
123 S3
132.3!)
138 44
142/70
145.71
147.84

I5L47
1.3-1.48
158.74
Kvl.711
173 '.#>
18L112
187.1)7

1115/24
I!17.:f7
11)8 87
''Ol (X)
20401
208.27
214 32
222.811
231.45
237 50
24I.7<;
244.77
24fi.!X)
2-18 41)
2.30.53
''53 r>i
2.37k]
2<i3 85
2?2 42
2801W
287.(H
21)1.21)
21)4 30
'•*lfi43
21I7.D3
3tfX)(Xt
:io:-i"o7
.'•iO7 .'i3
3I3/-18
321.1)5
330.51
33(>.5<i
:>4O82
;i43K3
345 !*>
:<47 4(i
.'i-l!).5!)
332 liO
iv'yiwi

n each himilk- is
l.(j) / l . ( j - l ) -

(lisiivlizixl axialh
1.41li8!ll54804!)15

AND TOWICH FACTORS FOR \X

DXIJ1 IV
ICMI

0.00
0.75
2.13
3.01
4.27
fi.05
8.57
8.57
r,.O3
4.27
3.01
2.13
1.50
2.13
3.01
427
S.05
8.57
8.57
6.05
4.27
3.01
2.13
1.50
2.13
3.01
4.27
li.05
8.57
8.57
li.05
4.27
3.01
2 13
1.50
2.13
3.01
4.27
fi.03
8.57
8.57
K.05
4.27
3.01
2.13
1.50
2.13
3.01
4 27
(H>5
8 37
8.57
fil>5
4.27
3.01
2.13
1.50
2.13
3.01
427
li.05
8.57
8 57
fi.05
4.27
3.01
2.13
1.50
2.13
3.01
4 '*7
6 0 5
8.57
8.37
li.05
4 27
3.01
2 13
1.50
2.13
301
4.27

\CTOR NODI
OAX(J) ID

0.0000
00000
0.0343
0.0830
0.1518
0.2408
0.3531
0.4718
0.5622
0.(5221
0.1)1533
0li")l8
o'oboo
0/7217
0.751i5
07<>33
0"8417
0.11062
0.1F754
1 030fi
L0S76
1.01131
LKWI
0.0000

L141I7
i.nifi
1.201!)
1.2416
1/2847
1 31tc^
L3426
1 3570
L:«i5
0.0000
1.37!>8
1 '-1867
L;-S>52
1.4045
1.40S0
1.31)81
1 3828
1.37IK

1 3538
01)000
1/iiW
1 ̂ '-Ilv4
1 3-fil
1312!)

i/jkw
121 iNS
1 - ^ x i
L5U
1 2 4 H 1

O ( X X X )
1 . 2 4 2 1 1
l / iWi
1.2:-t27

L2l4!)
1.2044
l.liKO
1 I!X>5
1.1867
1.1842
00000
I 1808
1 17X-!
1 1752
1 17011
1 1IW0
1 Hill
1 13711
1 15fi3
1 1334
1.1.341)
0.0000
1 J5J1
1 1338
1 ISM

1
2
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
2
0
(I
0
0
0
0
0
0
0
0
•)
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
I)
0
0
2
0
0
0
0
0
0
0
0
0
0
'>
0
0
0
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83
84
K5
KS
87
88
SI
(XI
111
112
113
114
1)5
1)C>
1)7
1)8
IK)

1(X)
101
102
103
HH
105
106
107
HIS
MB

no
112
113
114
115
in;
117
IIK
mi
120
121
122
123
124
123
ia>
127
12.H
12)
ISO
131
132
133
I:M
I:O

362.ni
371.48
:«o.O4
3K6.01)
310.33
3113.36
:«6.4ii
31)6.!)!)
31)9.12
•102.13
40fi.:«
412.44
421.01
42-1.57
435.62
4311.88
442.S1)
445.02
446.52
448.63
451.66
453.112
461.97
470.54
J7!).l(l
4K5.I5
4X11.41
4112.42
4114.53
4!)6.()3
41K.18
501.11)
.-(15.45
511.50
520.0?
528. !>3
534.68
53K.1I4
541.1)5
544.0N
545.58
547.71
550.72
554.98
sni.m
56D.60
578. id
5S4.2I
5X3.47
5SI1.4X
alK.lil
51U.36
51U.3T,

r>.05
8.57
8.57
6.05
4.27
aoi
2.13
1.50
2.13
3.01
4.27
6.05
8.57
8.57
(i.05
4.27
3.01
2.13
1.50
2.13
3.01
4.27
fi.05
8.57
«.57
6.05
4.27
3.01
2.13
1.50
2.13
3.01
4 27
fi.05
8.57
8.57
li.05
4.27
3.01
2.13
1.50
2.13
3.01
4.27
(5.05
8.57
8.57
6.05
4.27
3.01
2.13
0.75
0.00

1.15211
1.1522
1.1523
1.1556
1.15112
1.1623
1.1644
0.0000
1.1673
1.161)3
1.17111
1.1746
1.17(50
1.1707
1.1583
1.1444
1.1332
1.1247
0.0000
1.1106
1.1005
1.0837
1.0621
1.02116
0.11X1 !2
0.1)534
o.miii
O.iWS
O.HD23

o.oooo
0.8722
0.8579
0.8363
0.K054
0.7(501
0.7O4I
0.6326
0.6141
0.5851
0.5641
0.0000
0.5344
0.5121
0.4801
0.4337
0.363K
0.2746
0.1X58
0.1170
0.0640
0.0265
0.0000
0.0000

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
'•
0
0
0
0
0
0
0
0
0
0
•>
0
0
0
0
0
0
0
0
0
0
•t
0
0
0
0
0
0
0
0
0
0

3

WEIGHTED AVEHAUE AXIA1. HEAT FIX'X Oissuminu AKI) nurmilizixl uvcr chiinnd k-nulhl = 0.117017
WK1GIITKD AVlvltAC.E AXIAl. HEAT FLUX (assuniinB AFD iwrmaliml over hciilctl ICIKIII) « 1.00046

-ClliOUl' 10: MIXING O1TIONS ANU DATA-

Tll l - l tMAI. MIX1NO PAI iAMir re i iS 1 0.0000 0.0000

VOID DIFFUSION PAHAMBTI-:HS 0 0.0500 0.0000

VOID DH11T MODKI. O1T1ON INE«M1X=O]: NO VO1[) Dli lFT MODEL

-C.HOUP II : Ol'ERATINCi CONDITIONS AND TRANSIENT FOKC1NG INUNCTIONS-

OI' laiATING CONDITIONS :

SYSTEM I'UESSUliE (I'EXITl = 10.0000 IMl'AI
INl.liT Tl-MII-BATUHE (TIN1 = 256.00 IDKliliEliS Cl
1N1.ET ENTHALPY (11INI = 1076.45 IKJ/KGI
AVG. MASS VELOCITY (C.INI = 5.5330 IMG/M2-SI
AVli. MEAT 1LUX (AFLUX) = 1.02X18 IMWA12I
F.XIT ENTHALPY (IIOUTI = 24.62 IKJ/KC1I

TMEOKETIfAI. 1CNEUGY ADDED (ASSUMING NOUMALlZia) AXIAL AND liADIAL HEAT FLUX PROFILES)
1CNF.HCY ADDED - AI'I.UX • PMTOT • 7. - 0.118333F>04 IKVV1

Ti H : O I U - : T I C A I . I -NI- :RGY A D D I C D uissim

ENIiUCiY ADDED « AFLUX • I 'HTOT •
n« ;t\iiil hc;tl fl\ix iirofilc
11EATI. = 0.1B155E>04

om)iili/
IKW)

BOUNDARY CONDITIONS:
INLET RI:I:I:RI:NCE CHANNEL IS I
EXIT RF.FERKNCF. CHANNEL IS 1
UNIFORM INLET OR EXIT TEMPERATURE
INLET HOW ISOL'NHARY: NO PLENUM MODEL

FLOW SI'L.TT FOR EQUAL DP/DX APPLIED AT IN1.F/I
1 - 2.3O3E-OI) ( 2 - 2.505E-0I)

( 7 - 2.505E-0I) ( 8 - 4.504E-01)
( 13 - I.21EE-0I) ( 14 - 4.5O4E-0I)
( 111 - 1.21I2E-01) ( 20 - 4.5O4E-O1)
< 25 - 2.433IC-0I) ( 26 - I.514E-01)
( 31 - 4.IXJIF.-0I) ( 32 - I.5I4E-01)
( 37 - 2.433K-0I) ( : « - I.514F.-01)
( 43 - 4.IX«IE-OI) ( 44 - I.514F.-01I
( 4!) - 2.4:«E-01) ( 50 - 11.444E-O11
( 55 - 4.344E-01) ( 56 - 3.2;«E-01)
( 61 - I.375E-01) ( 62 - I.732E-011
I 67 - 6.HWE-01) ( IV. - H.OUE-01)

EXIT PRESSURE liOUNDARY: NO

3 - 2.5O3E-011 (
II - I.212E-01I (

15 - I.21I2K-01) (
21 - I.21I2F.-01) (
27 - 4.0O11E-0I) (
33 - 2.433F.-0I) (
SI - 4.O011F.-0I) (
45 - 2.433E-0I) (
51 - 8.1W4E-0I) (
57 - 2.351E-01) (
63 - 2.351E-01) (
ffil - 8.!K»4E-01) (
.ENUM MODF.I.

(CHANNEL
• 2.505E-01I (
• 4.5O4E-0D 1
• 4.5O4E-OI) (
• 1.5I4E-0I) (
• 1.5I4E-0I) (
- 1.514E-0I) (
• 1.514E-0I) (
• 1.514E-0I) (
- 8.064E-0II (
- 1.732E-01I (
- 3.2:t3E-01) (
- 1I.444E-01)

-1-I.OWI
5 - 2.505E-01I ( (i •

II - 1.2112E-0I) ( 12 •
17 - I.2I12E-01! ( 18
23 - 4.001IE-01) ( 24
2) - 2.4:«E-01) ( 30
:e - 4.ooi)i;-oi) ( : «
41 - 2.4:«i;-01) ( 42 •
47 - 4.001IE-01) ( 48
5:< - G.KHE-01) I 54 •
51) - 1.375E-01) ( CO •
I S - 4.344E-011 ( 66 •

2.5O5E-01)
4.504E-011
4.3O4E-01)
1.514E-01)
1.514E-01I
1.514E-011
1.514E-01)
1.5I4E-0D
5.6O4E-O1)
1.25DE-0I)
3.6O4K-0I)

scl-al'-iliv t itt-nilic

GROUP 12: OUTPUT OPTION SELECT DATA
Prim Sitlx'lKinnvl Dsilii M Chiinnd Exil Onh
Prim A\i;il Ikilii (or UK- SixviflKl Sulx'hanncls
l'lim «!> Axiiil Fild liixl Data
I'nni tn>s- l low Dutn for the Slxvilittl CIjips

NO PLOTS WILL [IE PRODUCED

GHOUT 13: HEATED PERIMETER VARIATION TABLE

GUOtT 14 WETTER PERIMETER VARIATION TAHI.E
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CHANNEL MASS BALANCE AND ENERGY BALANCE SUMMARY TIME = 0.000000 SECONDS

MASS BALANCE ENERGY BALANCE:

MASS STORAGE* = O.00O0OE«0O [KG/SI
MASS FLOW OUT* = 0.2Z)68E»02 [KG/S]
MASS FLOW IN- = -0.22968E«O2 IKG/SI
MASS FLOW ERROR = 0.38637E-08 [KG/S]
% FLOW ERROR = 0.16822E-07 I ":. )

ENERGY STORAGE* • 0.00000E»00 IKW]
PLOW ENERGY OUT* = 0.34268E»05 IKW)

FLOW ENERGY IN- » -O.24724E»O3 IKW)
ENERGY SOURCE- » -0.95439E-O4 [KW1

ENERGY ERROR = -0.14912E-02 IKW)
% ENERGY ERROR = -0.I5S25E-04 I ?(. ]

CASE8010I ASSERT-PV V2R8 Inpul Meddling : RUFIC<CANFLEX-RU> CANDU Base DATE 101- 1-18 TIME 18:28:27

CHANNEL EXIT SUMMARY RESULTS TIME = 0.000000 SECONDS

AXIAL LOCATION = 594.36 cm

SUH- RELATIVE LIQUID VAPOUR
Cl 1ANNEL PRESSURE

NUMBER

1

3
4

6
7
8
' )

10
11
12
IS
14
13
in
17
18
1!1
20
21

23
24

26
27
28
21)
30
31
32
3:1
34
35
36
37
: «
3 9
40
41
42
4:1
44
43
46
47
4 8
41)
30
51

53
34
55
56
57
5 8
59

mCA
62
6 3
M

m
i;7
IW
69
70

IWSKXOIOI

IKP

0.00
0.02
0.04
0.05
0.04
0.02
0.00

-0.04
-0.02
0.01
0.04
0.06
0.08
O.OH
0.08
0.06
0.04
0.01

-0.02
-0.04
-0.06
0.00
0.02
0.04
0.07
0.08
0.12
O.lli
0.17
0.20
0.22
0.24
0.24
0.23
0.23
0.25
0.24
0.24
0.22
0.11)
0.17
0.10
0.12
0.08
0.07
0.04
0.02
0.00
0.01

-0.07
-0.04
0.00
0.06
o.i a
0.20
0.26
0.31
0.34
0:16
0.37
0:16
o:ti
0.31
0.26
1)20
0.13
0.06
0.00

-0.05
-0.08

n;MP T E M I
\1 IDEG-CI IDEG-C1

313.62
31363
SKI.KI
Mx.m
313.63
313.63
313.62
313 67
313.17
313.61
313.05
313.43
312.76
313.33
312.77
313.44
313.O!
313.61
313.24
313.66
313.31
311.116
313.03
313.00
313 5fi
313.27
313.64
313.36
313.110
313.41
313.53
313.14
313.61
313.12
313.36
313.12
313.61
313.14
313.53
31340
313.8!)
313.31
313.35
313.06
313.8!)
312.58
312.88
311.88
313.85
309.64
310.111
312.41
312.81
313.20
313.31
313.11
(12.6!)
•(12.23
111.92
111.82
111.92
U2 23
112 68
113.07
113.15
112.711
111.HI
111.011
310.40
309.50

310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13
310.13

257.65
260.53
265.43
267.12
263.42
260.63
257.78
3-16.74
347.17
2113.711
271.30
230.1)0
11)8.02
UI9.06
11)8.66
231.81
273.37
294.89
347.73
347.61
31I1.0!)
477.47
432.7!)
418.17
405.68
4111.62
168.16
330.83
315.16
343.31
2711.62
244.34
2011.68
223.05
199.74
223.66
210.68
243.112
281.74
346.73
318.65
335.711
363.56
426. lfi
408.40
425.1H
438.17
47D.63
460.46
373.411
552.01
524.03
503.31)
476.85
447.07
421.12
380.74
328.2!)
265.27
222 IB
266.43
330.28
3831)4
426.43
455 25
488! 4!)
518.30
540.31
562.21
577.10

\ S S E I H - P V Y2R8 Inuul

M1XTUUI

1 AXIAL LOCATION =

1 FLOW
DENSITY VOID 1 ENTHALPY

[KG/M3] KRACT1OI*

0.71561 1
0.71141 1
0.70426 1
0.70171) 1
0.70427 1
0.71126 1
0.71543 1
0.5K572 1
0 58608 1
0.6621H) 1
0.6!!654 1
0.754711 1
0.80327 1
0.80123 1
0.80234 1
0.75346 1
0.61)352 1
0 66138 1
0.58513 1
0.58M8 1
0.5211)1 1
0.40002 1
0.461116 1
0.48328 1
0.50O10 1
0.48053 1
0.561)15 1
0.60046 1
0.63135 1
0.51)124 1
068:174 1
0.73561 1
0.78551 1
0.76657 1
0.80021 1
0.76567 1
0.78404 1
0.73330 1
0.68065 1
0.5K627 1
0.62627 1
0.60236 1
0.56147 1
0.47153 1
0.411534 1
0.47104 1
0.45453 1
0.31)712 1
0.41164 1
0.26878 1
0.21)551) 1
0.33134 1
0.36005 1
0.3!>74!> 1
0.44048 1
0.47871 1
0.53832 1
0.61520 1
0.70683 1
0.76814 1
0.70516 1
0.61232 1

0.471011 1
0.421102 1
0.38174 1
0.3401)2 1
0.31160 1
0.28253 1
0.264IC 1

M.xMlini! :

1610.42
1606.70
1600.44
151)8.32
1600.45
1606.57
1610.25
15111.82
1517.11
1567.65
15110.65
1648.73
1706.51)
1706.5!)
1703.27
1647.28
1588.18
1566.41)
1517.01
15111.08
1486.1)5
14:15.15
1461.70
14611.40
14711.28
1461).!B
1510.1)7
1531.36
1547.83
1521.30
1582.1)3
1626.112
1686.52
1660.48
1705.21)
16511.44
16X4.61
1624.63
1580.50
1518.55
1544.55
1526.1)3
1506.60
1465.32
14711.33
1463.08
1438.16
1433.80
1452.22
13K8.44
1401.7.1
14111.01
142K.71I
1441.63
1455.88
1468.33
141X1.62
1528.37
15!0.27
1655.48
151)1.82
1526.66
1488.4!)
1465.25
1451.14
14:14.65
I4I8.!U
1406.48
13! 15.85
1386.64

SM.36

FLOW

cm

FLOW MASS MASS HI.OW
NON-EOUIL EQL1LIB

1 IKJ/KG1 QUALITY

0.206G7
0.20340
0.11171)7
0.111614
0.11)7! 18
0.20321)
O.20653
0.12815
0.12810
0.161)76
0.11)11)6
0.24047
0.20287
0.2!)07!l
0.21)172
0.231122
0.181180
0.16876
0.1276!!
0.12757
0.10142
0.06325
0.08CKI7
0.0K777
0.01)365
0.0861(3
0.12066
0.13162
0.15135
0.13062
0.18327
0.222S6
0.27244
0.25184
0.28955
0.25093
0.27080
0.22087
0.18118
0.12828
0.14857
0.]35!)3
0.11710
0.083! 38
0.01)211
0.08112
0.07866
0.062411
0.06H88
0.03451
0.031)72
0.04725
0.05370
0.06281)
0.07463
0.08631
0.10748
0.1411U
0.1!)888
03251
0.11)763
0.14046
0.10567
0.08385
0.07132
0.O5885
0.04925
0.04293
0.03715
0.03363

0.21941
0.21624
0.2101)2
0.201112
0.210113
0.21613
0.21926
0.142:111
0.140011
0.18303
0.20260
0.2511)6
0.30114
0.30115
0.30002
0.25073
0.20O50
0.18206
0.14001
0.14177
0.11446
0.07043
0.011300
0.01M54
0.107114
O.0O1W
0.13487
0.15221
0.16621
0.14366
0.11)604
0.23343
0.28408
0.2619G
0.300M
0.26107
0.28246
0.23148
0.19397
0.14L12
0.16342
0.14845
0.13116
0.0! KS07
0.10798
0.0!HI7
O.OSM)
00CSK9
0.084114
0.0:1073
0.W203
0.05671
0.06502
0.0751M
0.0SXO5
O.OllKfvl
0.11758
0.141)66
0.2048H
0.25771
0.20:160
0.14821
0.11576
0.01)602
0.0B402
0.07000
O.O-Vilifi
0.04606
0.03703
0.02920

0.20440
0.20611
0.20952
0.21160
0.201)33
0.20615
0.20447
0.43082
0.KO16
O.:*)43:i
0.11712
0.341M6
0.01)1169
0.32553
0.0!)! K7
0.35012
0.11781
0.39510
0.13337
0.43154
0.1405!)
0,17857
0.431117
0.16557
0.24602
0.16K17
0.38959
0.1457!)
0.21658
0.141K8
0.3401W
0.I237K
0.17601
0.11971
0.29008
0.1191)4
0.17629
0.12417
0.34208
0.13006
0.21770
0.146112
O.:«r278
0.16785
0.24718
0.16746
0.4350!)
0.17903
0.26335

umn1.0215:1
0.8UI64
0.76.187
0.61695
0.47421
0;l5254
0.25031
0.17572
0.12813
0.10888
0.12841
0.17626
0.25142
0.35497
0.47912
0.62573
0.77841
O.!I1651
1.03311
1.011749

QUALITY

4.4464
4.4836
4.5378
4.6030
4.55711
4.4845
4.4478
5.1701
4.61)61)
4.7:121
4.1382
4.1936
3.5163
3.9066
3.5228
4.2016
4.1557
4.7414
4.7046
5.1787
4.9589
5.7678
5.7604
5.3480
5.7333
5.3738
5.1953
4.701)1
5.0472
4.8218
4.5470
3.91)81
4.101!)
3.8665
3.8683
3.8740
4.1084
4.0107
4.5617
4.8470
5.0734
4.7436
5.2378
5.4213
5.7604
5.401)1
5.8020
5.7K25
6.1374
7.8139
7.6007
7.2552
6.9344
6.5134
fi.0121
5.41)30
4.8434
4.1640
3.5307
3.1762
3 5383
4.1767
4.86411
5.5308
6.0741
6.6082
7.057i
7.3912
7 lxS<)8
7.8448

RUF1UCANFI.EX-RUI CANDU HMSC DATE

PLOW FI.L'X VELOCITY AREA
IKCl'S] IMGAI2-S1 IMS1 ICM2I

17.2577
17.2096
17.1712
17.2319
17.172
17.2067
17.2545
14.11103
13.5290
16.1072
15.2532
18.1620
17.756!)
111.6251
17.7332
18.1249
15.2016
16.0784
13.5293
14.81)80
12.6797
12.071)9
13.3100
12.7891
14.1325
12.8064
14.5033
14.2333
16.0150
14.0432
16.2616
16.3632
111.5628
17.3352
19.3662
17.3206
19.50M
16.3091
16.11113
13.9790
15.1)216
14.1326
14.4061)
127218
14.1048
I2.6D1U
13.2412
12.0562
13.328D
13.6231
13.7690
13.844!)
i:i.7754
13.6636
13.4478
13.0436
12.7210
12.6836
13.301)6
14.2477
13.2808
12.6461
12.6708
I2.D6D9
13.3424
13.5278
13.6160
13.6744
13.6725
13.5! i:i5

101-

O.43970
O.45970
0.451170
0.431170
0.45970
0.45970
0.45970
0.83330
0.28350
0.83330
0.2K35O
0.83330
0.28330
0.83330
0.28350
0.83330
0.28350
0.83330
0.2835O
0.83330
0.28350
0.301160
0.74!()0
0.30! X50
0.42910
0.30960
0.741)90
0.301)60
0.42910
0.30! )60
0.749! 10
0.3096O
0.421)10
0.301)60
0.741I90
0.30!>M)
0.42910
0.30960
0.74111)0
O.:1O1I6O
0.42910

oxxna
0.7491K)
0.30960
0.42910
0.301)60
0.74! 190
0.3O1J6O
0.4291O
1.39! 100
l.:«4(X)
1.2.1000
1.10300
O.!M6!)0
0.78880
0.64180
0.51680
0.42200
O.:i629O
o.:«2so
0.:«2!X)
0.42200
0.31680
0.64180
0.7S8S0
O.!Mli!X)
1.10300
1.24000
1.34400
1 .mm

1-18 TIME 18:28:27

Bl'NDI.E A\"P.RAGi:i) RESll.TS TIME • O.OOKKX) SECONDS

AXIAL RELATIVE I.IQU1) VATOL'H MIXTURE I AXIAL FLOW FLOW FLOW MASS MASS
LOCATION PRESSURE TEMP TEMP DENSITY VOID II.OCATION ENTHALPY NON-EQUIL EQUI1.IH FLOW I'l.lX

ICMI IKPA1 IDEG-CI IDEG-CI IK; .M3! FRACTION I ICMI IKJ/KGI (JUAIJTY OU.U.ITY IKli/SI IMC;M2-S] IM/SI

n.00
a.:«
LSI
4.:«
8 02

13.18
JO. 48
jiia'i
•s j :i5
41 51
4". 15
47.72
4115:1
")] :vl
\nn
")7 .Vi
i 2 71

70 01

5<X).12
4m.li8
4113.27
4lr2.52
4111.49
488.71)
48(i 70
481.1>5
4711.83
477.11
476.07
475 40
41*64
41* 13
467 36
•IlVi '1
4I«4K
461.29
4.v;.:iii

2.n; r>
25IS.12
•JJB.I3
236.17
25(i.27
256.50
256 98
257.60
•258.13
258.54
258.K5
2.51I OS
2511 OH
2311.32
25R67
260.111
260!18
262.17
2W.43

114.2:1
114.19
114.19
114.18
114.17
114.16
114.14
114.11
113.45
114.07
114 07
114.06
114.01
11401
114 01
114.00
113118
1131)6
113.1)3

881.66
881.66
881.63
K81.56
881.37
880.1)5
880.06
878 88
877.1X1
877.13
876.56
876.17
876.17
873.72
875.03
87407
87.'.57
87O.:iO
867 81

0.00000
0.00000
0.00000
O.OOOOO
O.OOOOO
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
000000
oomoo
0.00000
000000
o.oocoo
0.00000
000000
0001100

0.00
0.73
•^88
5.8!)

10.13
16.20
24.77
33.33
:«.:«
43.64
46.65
48.78
50.28
52.41
55.42
511.68
65.73
74.30
82.86

1076.45
1076.45
IO76.iV)
1076.68
1077.15
1078.20
1080.40
1083.31
1083.76
I087.II7
10811.11
101X1.17
101)0.17
10111.2!)
1092.1)3
1095.37
loim.ai
11O4.R3
1110.65

0.00000
0.00000
0.00000
0.00000
O.OOOOO
0.00000
O.OOOOO
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

-0.256116 22.11680!)
-0.25667 22.9680!)
-0.25661 22.9680!)
-0.25641 22.1)6801)
-0.25596 22.1I680!)
-0.25492 22.1X5109
-0.25291 22.96809
-0.25016 22.968011
-0.2471X1 2296809
-0.24614 22.968011
-0.24484 22968011
-0.24388 22.968011
-0.24358 22.1)6809
-0.24258 22.1)680!)
-0.24112 22.1)680!)
-0.23895 22.96809
-O.ZEKl 22.1)680!)
-O.ZlOm 22.1)6801)
-0.22322 221)6809

55350
5.5150
3.5:130
5S150
5.3:150
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
55330
5.53.V)
5 5:150
53'150
5.5330
5. SCO
55350
3 3350

6.2779 41.49C.I0
6.2780 41 49f)IO
fi.2781 41.41X11O
6.2786 4I.41XU0
6.2800 41.41)610
6.2830 41.411610
C5.281H 41.4!XilO
6.2978 41.41)010
6.:»48 41.4!XilO
6.3HU 41.4!«10
6.31 J3 J1.41XU0
6.3173 41.41)610
6.3173 41.411610
63205 4I.4!I61O
6:1251 JI.41HH0
6.3324 41.49610
6:14:1:1 4! 49<ilO
fi.:«W 41.49610
63781 4141C10

FLOW
VEUX'ITY
ICM2I

- 54 -



K5.S8
!)1.04
94.68
97.23
99.06

100.87
103.44
107.08
112.24
119.54
128.11
135.41
140.57
144.21
146.78
148.511
150.40
152.1)7
156.61
lfil.77
169.07
177.64
184.5)4
1110.10
1113.74
l!lfi.31
1118.12
11)1) I B
202.50
206.14
211.30
218.60
227.17
234.47
239.63
243.27
245.84
247.65
249.46
252.03
253.67
260.83
268.13
276.70
284.00
289.16
292 .1*
293.37
21)7.18
21W.11>
W1.56
•05.20
310.:«
•S17.66
125.23
333.53
438.69
M2.:c
W4.90
346.71
348.52
•SI .09
354.73
•BI.H1
457.I9
W5.76
SX3.06
iK8 22
•8)1.Si
•BM.43
SK24
««.O5
400.(2
404.26
4011.42
416.72
425.211
432.59
43773
44 LSI
443.KS
445.77
447.58
450.15
453.71)
458.113
4(V5 25
474.S2
482 12
487.28
45JO112
493.49
4!Ki.<l
4117.11
491U5X
"<H 32
508-18
515.78
524 35
53UV5
•i« M
MO 45
543 02
5 4 4 *•>

34fi.fiJ
""4921
152X5
TiS.OI
K5531
57:1 .*
TKl.ll>
5*534
581)16^
5ir2.55
5!P31il>
" « : *

t i l

454.18
451.37
450.27
449.32
4411.04
442.16
441.38
440.26
437.311
435.13
430.011
427.81
424.92
423.78
423.00
422.50
415.47
414.66
413.50
410.55
408.20
403.02
400.65
3! 17.67
396.50
31)5.72
388.51
387.95
387.0!)
383.87
382.82
380.36
374.94
372.41
369.27
367.99
367.11
366.59
3511.0!)
358.16
356.83
353.53
350.78
344.85
341.96
338.45
336.97
335.95
335.35
327.32
326.23
324.66
320.89
317.60
310.77
307.25
303.17
301.39
300.20
2)1.21
210.44
289.09
2X7.16
2X2.71
278.6!)
270.63
266.32
261.46
2511.24
257.71
256.7!)
246.61
244.98
242.62
237.32
232.4!
222 KO
217.55
211.76
2011.08
207.22
206.08
11)4.26
11)2.32
1811.53
183 34
177.61
166.53
160.55
153.1)6
150.1)6
148.1)7
135.48
134.01
131.81
128.70
121.7!)
115.50
103.27
!!6.7!)
8!).61
86.37
84.13
82 6!)
676!)
115.37
152.09
54.72
48.17
:-i5.2R
28.71
21.31
18.0!)
15.112
14711
0.011

264.40
265.0!)
2S3.51)
265.1)5
265.95
266.32
266.84
267.60
268.69
270.2!)
271.1)3
273.11
273.1)6
274.56
274.1)9
274.11!)
275.42
276.04
276.91
278.14
279.89
281.61
282.80
283.63
284.21
284.62
284.62
285.03
285.5!)
286.38
287.48
288.9!)
290.47
291.48
292.18
292.67
293.01
293.03
293.36
21&84
294.50
295.42
296.67
297.87
298.68
291)24
299.63
2119.110
2! 19.91
300.18
300.55
301.07
301.78
302.73
303.02
304.23
304.65
304.113
305.13
303.12
305.32
305.60
303.98
306.51
307.20
307.86
308.31
308.62
308.83
308.98
308.94
309.08
309.29
309.5K
309.96
310.48
310.94
311.25
311.46
311.59
311.69
311.62
311.71
311.84
312.02
312.24
312.53
312.76
312.91
313.00
313.06
313.10
313.01
313.05
313.10
313.17
313.26
313.35
313.40
313.41
313.41
313.40
313 39
313.31
313.2!)
313.28
313.25
313.1!)
313.08
312.1)1
312.76
312.63
312.53
312.45
312.42

SDI.I-: AVEUAOED

313.111
313.89
313.89
313.88
313.88
313.83
313.82
313.82
313.15
313.14
313.10
313.08
313.06
313.06
313.05
313.05
313.00
312.99
312.98
312.1)6
312.1S
312.91
312.89
312.87
312.86
312.86
312.81
312.80
312.80
312.7!)
312.77
312.75
312.71
312.69
312.67
312.66
312.66
312.65
312.60
312.59
312.58
312.56
312.54
312.50
312.48
312.45
312.44
312.44
312.43
312.37
312.37
312.36
312.33
31231
312.26
312.23
312.20
312.19
312.18
31212
312.11
312.10
312.0!)
312.06
312.03
311.97
311.94
311.91
311.89
311.88
311.87
311.80
311.7!)
311.77
311.73
311.70
311.63
311.59
311.55
311.53
311.52
311.51
311.43
311.41
311.39
311.35
311.31
311.23
311.18
311.14
311.11
311.10
311.01
310.99
310.98
310.1S
310.91
31086
310.77
310.72
310.67
310.63
310.63
31062
310.32
310.50
310.47
310.42
310.37
310.28
310.23
310.18
310.15
310.14
310.13

AXIAL

865.96
864.5!)
863.61
862.1)5
863.04
862.33
861.28
859.78
857.53
854.29
850.81
848.30
846.45
845.14
844.28
844.58
843.55
842.18
840.22
837.30
833.19
828.84
825.78
823.56
822.0!)
821.33
822.15
820.55
818.83
816.44
812.76
807.47
801.48
7117.19
793.94
791.70
790.36
792.14
789.86
787.16
783.38
777.40
768.97
759.29
752.55
747.48
744.07
742.06
743.62
740.90
736.85
731.03
721.95
709.83
696.40
687.48
681.04
677.08
675.2!)
675.29
671.90
666.81
639.75
648.89
635.19
620.13
610.41
603.25
598.63
596.09
596.86
593.68
588.52
581.28
569.98
556.23
541.16
331.77
524.95
520.62
518.30
518.72
516.00
511.51
505.30
495.76
484.68
472.80
465.66
460.60
457.75
456.93
456.11
453.85
450.37
445.82
438.88
431.09
422.64
417.69
414.10
411.94
410.91
411.05
409.64
407.47
404.58
400.10
3115.44
3110.44
387.83
386.07
385.32
385.38
385.56

o.ooooo
o.ooooo0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00001
0.00005
0.00010
0.00014
0.00018
0.00020
0.00001
0.00018
0.00023
0.00031
O.O0O47
0.0007!)
0.0012(1
0.00171
0.00210
0.00236
0.00242
0.0O134
0.00222
0.00268
0.00333
0.00456
0.00678
0.00985
0.01230
0.01412
0.01575
0.01660
0.01439
0.01642
0.01842
0.02126
0.02607
0.03336
0.04231)
0.04892
0.05397
0.05742
0.05!M6
0.05754
0.06044
0.06474
0.07100
0.08101
0.01)481
0.11053
0.12114
0.12888
0.13367
0.13592
0.13604
0.14017
0.14640
0.15512
0.16868
0.18611
0.2054!)
0.21813
0.22746
0.23350
0.2368(i
0.23622
0.24037
0.24714
0.25668
0.27168
0.29015
0.31051
0.32331
0.33260
0.33852
0.34173
0.34158
0.34525
0.35139
0.359! 12
0.37306
0.38S4S
0.4O506
0.41509
0.42218
0.42622
0.42746
0.42886
0.43204
0 43694
0.44337
0.45318
0.46432
0.47640
0.4R3S5
0.48873
0.49188
0.4! 1341
0.49346
0.49545
0.49862
0.50288
0.50945
0.51643
0.52393
0.52791)
0.53077
0.53205
0.53214
0.531!M

AVEDAGE VOII

88.91
93.17
96.18
98.31
99.81

101.94
104.95
10951
115.26
123.83
132.31)
138.44
142.70
145.71
147.84
149.34
151.47
154.48
138.74
164.79
173.36
181.92
187.97
11G.23
195.24
197.37
198.87
201.00
204.01
208.27
214.32
222.89
231.45
237.50
241.76
244.77
246.90
248.40
230.33
253.54
257.80
263.85
272.42
280.98
287.03
291.29
294.30
296.43
297.93
300.06
303.07
307.33
313.38
321.95
330.51
33656
340.82
343.83
345.96
347.46
349.59
352.60
356.86
362.91
371.48
380.04
386.09
:«o.35
393.36
310.49
396.99
399.12
402.13
406.39
412.44
421.01
429.57
435.62
439.88
442.89
443.02
446.32
448.63
451.66
455.92
461.97
470.54
47!).10
483.15
489.41
492.42
4!M 55
496.05
49S.18
501.19
503.43
511.30
520.07
528.63
334.68
53X.!M
341.95
544.08
343.58
547.71
530.72
554.98
561.03
569.C0
578.16
384.21
588.47
591.48
393.61
51U.36

1115.14
1118.42
1120.7!)
1122.4!)
1122.49
1124.23
1126.72
1130.33
1135.56
1143.23
1151.16
1156.90
1161.03
1163.98
1166.07
1166.07
1168.18
1171.19
1175.48
1181.60
1l!0.29
1198.92
1204.93
1209.16
1212.11
1214.19
1214.19
1216.24
1219.14
1223.22
1228.94
1236.94
1244.85
1250.38
1254.25
1256.97
1258.88
1258.88
1260.79
1263.47
1267.26
1272.60
1280.10
1287.53
1292.74
1296.40
1298.98
1300.79
1300.79
1302.60
1305.16
1308.77
1313.87
1321.07
1328,24
1333.28
1336.84
1339.35
Ki41.ll
1341.11
1342.88
1345.39
1348.93
I353.!C
1361.07
1368.18
1373.21
1376.78
1379.30
1381.08
1381.08
1382.87
1385.41
1389.01
1394.13
1401.39
1408.61
1413.66
1417.18
1419.64
1421.36
1421.36
1423.06
1425.45
1428.79
1433.42
1439.77
1445.88
1450.03
1452.K8
1454.85
1456.22
1456.22
1457.55
1431.41
1461.98
1465.49
1470.19
1474.53
1477.37
1479.26
1480.53
1481.40
1481.40
1482.21
1483.33
1484.80
148669
1.188.94
I4!O.63
1491.44
1491.80
1491.94
1491.98
1491.98

= 16.528982 Iff.

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
O.O00O1
0.00002
0.00003
0.00005
0.00006
0.00007
0.00004
0.00005
0.00007
0.00010
0.00O15
0.00028
0.00046
O.0O063
0.00077
0.00088
0.00097
0.00091
0.00100
0.00114
0.00135
0.00170
0.00235
0.00314
0.00379
0.00429
O.00466
0.00494
0.00490
0.00519
0.00561
0.00625
0.00727
0.00892
0.01077
0.01219
0.01324
0.014O2
0.01458
0.01465
0.01520
0.01602
0.01722
0.01903
0.02179
0.02475
0.02693
0.02853
0.02968
0.03051
O.03O73
0.03155
0.03274
0.03448
0.03704
0.04086
0.04487
0.04776
0.04982
0.0512!)
0.05233
0.05270
0.05370
0.05514
0.O5720
0.OS015
0.0S432
O.0O849
0.07139
0.07343
0.07485
0.07584
0.0762!)
0.07725
0.07861
0.08051
0.08316
0.08681
0.09034
0.09273
0.09437
0.0! 1550
0.011628
0.011671
0.01)744
0.09848
0.09990
0.10180
0.10423
0.10643
0.10781
0.10870
0.10928
0.10967
0.10980

-0.22122 22.96809
-0.21824 22.9680!)
-0.21613 22.96809
-0.21462 22.116809
-0.2145!) 22.116809
-0.21279 22.96809
-0.21058 22.96809
-0.20741 22.9680!)
-0.20274 22.9680-1
-0.19599 22.96809
-0.18889 22.9680!)
-0.18380 22.96809
-0.18010 22.96809
-0.17749 22.96809
-0.17564 22.96809
-0.17562 22.96809
-0.1734!) 22.96809
-0.17085 22.96809
-0.16708 22.96809
-0.16165 22.9680!)
-0.154O2 22.96809
-0.14633 22.96809
-0.14101 22.96809
-0.13724 22.116809
-0.13464 22.96809
-0.13281 22.9680!)
-0.13252 22.96809
-0.13071 22.96809
-0.12816 22.96809
-0.12459 22.96809
-0.11951 22.9680!)
-0.11249 22.9680!)
-0.10343 22.96809
-0.10056 22.96809
-0.09708 22.96809
-0.09468 22.9680!)
-0.09299 22.9680!)
-0.01K17 22.9680!)
-0.09104 22JX58O9
-0.08867 22.!X58O9
-0.08535 22.96809
-0.08061 22JI6809
-0.07402 22JX809
-0.06738 22.96809
-0.06277 22.96809
-0.05948 22.96809
-0.05720 22.9680!)
-0.0355!! 22.96809
-0.05557 22.96809
-0.05371 22.96809
-0.05147 22.96809
-0.0482!) 22.1X5809
-0.04375 22.96809
-0.03742 22.96809
-0.03100 22.96809
-0.02652 22.96809
-0.02331 22.96809
-0.02109 22.9680!)
-0.01952 22.1X5809
-0.01921 22.96809
-0.01765 22.SG809
-0.01545 22.96809
-0.01233 22.9680!)
-0.00785 22.96809
-0.00158 22.96809
0.00482 22.96809
0.00930 22.96809
0.01253 22.96809
0.01477 22.9680!)
0.01636 22.96809
0.01640 22.96809
0.01826 22.96809
0.02050 22.9680!)
0.02368 22.9680!)
0.02825 22.9680!)
0.03465 22,9680!)
0.04116 22.96801)
0.04567 22.96809
0.04887 22.96809
0.05107 22.9680!)
0.05261 22.96809
0.05265 22.!16809
0.05447 22.96809
0.05658 22JKS809
0.05953 22.96809
0.06370 22JKSM1
0.06932 22.96809
0.07489 22.96809
0.07863 22.96809
0.08127 22.96809
0.08304 22.96809
0.08428 22.9680!)
0.08467 22.9680!)
0.08586 22.96809
0.08752 22.968011
0.08982 22.96809
0.09302 22.96809
0.09722 22.96809
0.10129 22.96809
0.10391 22.9680!)
0.10573 22.96809
0.10G90 22.96809
0.10771 22.96809
0.10776 22.96809
0.10888 22.96809
0.10990 22.116809
0.11125 22.9680!)
0.11307 22.96809
0.11517 22.96809
0.11699 22.96809
0.11786 22.96809
0.11838 22.96809
0.11859 22.9680!)
0.11869 22.96809
0.11874 22.96801)

3.5350
5.5350
5.5350
5.3350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.3330
5.3350
5.5350
3.5350
5.5350
5.5350
5.53oO
5.5350
5.5350
5.5350
5.5330
5.5350
5.5350
3.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5330
5.5350
3.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
55350
5.5350
5.5350
55350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5330
5.5330
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.5350
5.3350
5.5350
3.5350
5.5350
5.5350
5.5350
5.5350
5.3350
5.3330
5.3350
5.5350
5.5350
5.5330
5.5350
5.5350
3.5350
3.5350
5.5350
5.5350
5.3350
3.5350

6.3917 41.49610
6.4019 41.49610
6.4091 41.49610
6.4141 41.49610
6.4134 41.49610
6.4187 41.4!I61O
6.4263 41.49610
6.4377 41.49610
6.4346 41.49610
6.4791 41.49610
6.5056 41.49610
6.5248 41.411610
65391 41.49610
6.5492 41.49610
6.5559 41.49610
6.5333 41.49610
6.5615 41.49610
6.5722 41.49610
6.5875 41.49610
6.6105 41.49610
6.6431 41.411610
6.6780 41.49610
6.7028 41.49610
6.7209 41.49610
67329 41.49610
6.7390 41.49610
6.7323 41.49610
6.7435 41.49610
6.7597 41.49610
6.771U 41.49610
6.8102 41.49610
6.8548 41.49610
6.9060 41.49610
6.9432 41.4!I6IO
6.9716 41.49610
6.9913 41.49610
7.0032 41.49610
6.9874 41.496I0
7.0076 41.411010
7.0316 41.49610
7.0653 41.49610
7.1199 41.49610
7.1979 41.49610
7.2897 41.49610
7.3550 41.41X510
7.4049 41.49610
7.4388 41.49610
7.4590 41.41X510
7.4433 41.41)610
7.4706 41.49610
7.5117 41.49610
7.5715 41.49610
7.6668 41.49610
7.7976 41.49610
7.9481 41.49610
8.0511 41.49610
8.1273 41.49610
8.1748 41.49610
8.1964 41.49610
8.1964 41.49610
8.2378 41.49610
8.3007 41.49610
8.3KB 41.49610
8.5299 41.4!1610
8.7131) 41.49610
8.9253 41.4!)610
9.0677 41.49610
9.1753 41.49610
9.2460 41.49610
9.2855 41.49610
9.2715 41.411610
9.3232 41.49610
9.4050 41.49610
9.5220 41.49610
9.7108 41.49610
9.11510 41.49610

10.2280 41.4!I6IO
10.4087 41.49610
10.5438 41.49610
10.6315 41.49610
10.6791 41.49610
10.6704 4L4!!6IO
10.72(57 41.49610
10.8210 41.49610
10.9340 41.49610
11.1647 41.4!X5IO
11.4200 41.49610
11.7070 41.4!X5IO
11.88(Vj 41.49610
12.01(51 41.49610
12.0918 41.49610
12.1134 41.49610
12.1353 41.49610
I2.1958 41.49610
12/2900 41.41X510
12.4134 41.49610
12.6116 41.49610
12.8396 41.49610
13.0963 41.49610
13.2516 41.41X510
13.3664 41.41X110
13.4366 41.41X510
13.4700 41.49610
13.4634 41.41XU0
13.3119 41.49610
13.3837 41.49(510
13.6810 41.4!»51O
I3.K341 41.49610
13.9970 41.49610
14.1764 41.491510
14.2715 41.49610
14.33157 41.49610
14.3646 41.4K51O
14.3623 41.41.510
14.3539 41.41X510

CASBO10I ASSEKT-I'V V21tX Iniiut McKMiw : liU[:lCtCANl"I.KX-HLI CANUU liusf DATE 101- I-IS TIME 18:28:27

DATA run CHANNEL li. ASSEMBLY SUBCHANNEL IWESSUIW - 10.000 MI'A TIME = 0.000000 SECONDS
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543.02
344.83
546.64
540.21
352.X5
338.01
565.31

:>SI.IK
586.34
58!)!)8
5! 12.55
">!«.«»)

84.01
82.31
68.00
63.50
1)2.12
54.78
48.17
35.34
28.71
21.34
1K.03
15.68
14.22
0.02

316.24
31B.O".
313.517
313.N")
3 1 5 J ? >
315.44
315.07
314.113
314.31
314.04
3I3.S4
313.1*5
313.63

310.63
310.(52
310.52
310.50
310.47
310.42
310.37
310.28
310.23
310.18
310.15
310.14
310.13

282.W
281.44
2TO.B6
278.21
275.5X)
272.75
268.88
265.3!)
263.28
2B1.88
281.11
260.77
260.63

0.6764S
0.67778
afiTsw?
0.68270
0.6SKJ4
0.65)125)
0.65)746
0.70307
0.7063)
0.70KU
0.71032
0.71100
0.71126

544.08
545.58
547.71
550.72
554.!>8
561.03
56!>.60
578.16
584.21
588.47
SI1.48
5!13.6I
5M.36

15S3.4S
155)3.45
155)4.43
laxj.wi
15<r7.77
1600.24
1603.16
1605.30
1606.41
1606.87
1606.!12
1606.65
1606.57

0.18101
0.18178
0.182517
0.18472
0.1870!)
0.15)030
0.15)441
0.15)807
0.2O038
0.20188
0.20275
0.20313
0.2032!)

0.20328
0.20332
0.20452
0.20580
0/2074!)
0.20i»78
0.21242
0.21460
0.21563
0.21622
0.21633
0.21616
0.21613

0.20436
0.20466
0.20500
0.20518
0.20537
0.20525
0.20548
0.20536
0.20538
0.20538
0.20560
0.2O60!)
0.20615

4 44!»)
4.4521
4.435)5
4.4634
4.4673
4.464!)
4.46!l!)
4.4673
4.4678
4.4677
4.4724
4.4831
4.4845

15.7711
15.818!)
15!I2!I2
16.042!)
16IS126
16.36!)!)
16,6240
16.8327
169COT
17.0603
17.1286
17.1!I18
17.2067

0.45!)70
0.45!)70
0.45!>70
0.43!)70
0.435)70
0.435)70
0.435)70
O.455I7O
0.455)70
O.43!)70
O.43!T7O
0.45! 170
0.45! 170

SLI5CI1ANNEI. AXIAL AVERAGE VOID = 21.800002 {%)

"CASEHOIOI A S H E R T - P V V2R8 Input M « H l i n c : I!UF1C(CANFLEX-Itll) CANDU Base D A T E 101- 1-18 T I M E 18:2S:27
1

MIXTURE CUOSSF1.OW BETWEEN ADJACENT CHANNELS, W(IIJJ) TIME = 0.00000 SECONDS

AXIAL ZONE
ICM1

0.0 -
0.K -
2!) -
3.!) -

10.2 -

248 -
33 X -
35)4 -
43.fi -
-16.7 -
48.8 -
,'ftS -
52 4 -
35.4 -
5! 1.7 -
65.7 -
74.3 -
X2.!> -
1><5!> -

!)3.2 -
!fi.2 -
!18 3 -
!l!)8 -

101.!) -
104!) -
10!)-2 -
115.3 -
123.8 -
132.4 -
13X.4 -
142.7 -
145.7 -
147.S -
1*1.3 -
151.3 -
154.5 -
158.7 -
uux -
173.4 -
181!) -
188.0 -
l i r ' 2 -
l!>3.2 -
!!I7.4 -
liW.il -
t)1.0 -

204.0 -
J08.3 -
214.3 -
222 !l -
2:51.5 -

24L8 -
244.8 -
.'4li.ll -
J4X.4 -
23O5 -
2535 -
2">7..H -
_*<K.S -
•7 ' 4 -

2X1.0 -
2X7.0 -
2511 3 -
25U.3 -
J5H5.4 -
J5I7.5I -
•m.) -
-X)3 1 -
U)7 3 -

5I3.4 -
521 51 -
530.5 -
5311.6 -
540 8 -
543K -

into -
5-17.5 -
tliici -
552.fi -
5"yi!) -
5»>"_'.!l -
571.5 -
5.-4H) -
5NU -
5!K)4 -
5!'.v4 -
-?>3 ~i -
5*171) -
!M 1 -

4 i r j | -
4O14 -
4! 2 4 -
421 0 -
42!Pi; -
4:55 6 -
4 ' ^ t ' l -

0.8
2.!)
5.!)

10.2
16.2
24 8
33.3
3!l,4
43 6
46.7
4K.8
f)0.3
52.4
55.4
.11.7
65.7
74.3
82.!)
88!)
!)32
!K),2
1K.3
!)!)8

101.11
104!)
10!) '>
113.3
123 8
1:52.4
M58.4
142.7
145.7
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0.12836
0.10501

-0.00451
-o.Oiissa
-0.04168

0.068B5
0.15402
0.16425
0.20228
0.11!X>6
0.17564
012185
0.11662
0.04541

-0.05337
-0.08843
-0.02595

0.OS807
0.13138
0.17863
0.10S73
0.15! 104
0.10135
0.07007

-0.05277
-O.1!I797
-0.20621

1-18 TIME

CHITICAI. MEAT VI.L'X SUMMARY: TABLE CHI' COIME1.AT1ON

MINIMUM CHiriCAI. I115AT Fl-UX RATIO (MC11FR1 HKSUI.TS

KOI) GIANNI-1.
INO.l

0.000000 SECONDS

AXIAL ZONE
ICM.I

110 -
08 -
2.!) -
5.!) -

10.2 -
16.2 -
24H -
33.3 -
I-SI.-1 -
431) -
46 7 -
-IS.8 -
503 -
52.4 -
55.4 -
31.7 -
65.7 -
74.3 -
82.!) -
K8.9 -
!I3.2 -
!«)2 -
!N3 -
!!9.8 -

101!) -
104!) -
109.2 -
115.3 -
123.8 -
132.4 -
138.4 -
142.7 -
143.7 -
147.8 -
149 3 -
151.5 -
13J..-1 -
15S.7 -
1114 8 -
173.4 -
INI.9 -
1.SHO -
lir'2 -
MI5.2 -
I!I7.4 -
1!K.!I -
201.0 -
2CW.0 -
2CI8 3 -
214.3 -
•"•>i | -

zi\.:< -
s<7.:> -
241.8 -
244 8 -
•'469 -
24S.4 -
230.5 -
2"v:5 -
2.57 8 -
263.8 -
272.4 -
•2S1.0 -
2X7.0 -
2!H.3 -
2!M.3 -
"ll»)4 -
2!r7.!l -

:<n\ -MK.I -
:-H7 3 -
XI3.4 -
S'"l!) -
:-:x)5 -
:•:•>)!) -

:-mi!< -
:-43> -
:>46O -
:-'475 -

0.8
2.9
5.9

10.2
lli.2
24.8
3 3 3
39.4
43.6
46.7
48.8
50.3
52.4
55.4
59.7
65.7
74.3
X2.il
88!)
•H.2
!>fi.2
!18.3
!«).8

101.!)
104.!)
KM.2
115.3
123.H
Y.UA
i:«.4
142.7
145.7
147.8
14!) 3
151.5
15-1,5
158.7
164.8
173.4
181.9
1.S8.0
1!12.2
1SK32
1!I7.4
1!)8.!>
201.1)
204.0
20K.3
214.3
222.9
2!-!l 5
2i<7 3
241.8
244.8
246!)
248.4
250.5
233.5
257.S
21)3.8
272.4
281.0
•2X7.0
291.3
>!!)4 3
2!Ii.4
2!)7.!)
?m.\
303.1
307.3
313.4
321.!)
330.5
336.6
340.K
343.K
:«6.n
:«7.3
34!Ui

MEAT n.UX MCIII-I!
I M W A 1 2 I H A T I O

0.00000
O.IXXXX)
0.0!)541
0.17450
0.27683
0.40914
0.54243
0fi4634
0.71521
0.76258
0.79541
OOOOOO
0XMK
0.86>l7!)
0.91207
O.!lfi77K
1.041X4
1.12150
1.18491
1.22741
1.25681
1.27603
0.00000
1.30295
1.32187
1,34701
l.:«190
1.42750
1.4770!)
1.51676
1.54357
i.;<ai5
1,57IO!I
0.00000
1.5K644
\.:(wa
I.I&I13
1.6148.3
I.618K0
1.150739
1.5KK1
1.57.VT.
1.564:M
1.53648
0.00000
l..M4!)7
i 3:-«')5:i
1.52*il
1.50! 147
1.4!IO50
1.47264
I.45S25
1.44819
1.44111
1.43611
0.00000
1.42! 103
1.42405
1.41722
1.40X34
1.3!)684
l.:-K472
1.3750!)
l.:«K78
1.36441
1.36156
(100000
1.35756
l.:<3476
1.33115
l.:«?22
l.:«X57
i.:«W7
i.:«i:«
i:«)45
1 :«y;(
i.:cwi
0.00000
l :<siu

!»).(XX)O
99.0000
83.1879
45.653!)
28.5232
19.4257
14.4201
12.0!)7:l
10.8818
10.2809
10.141)7
rtl.OOOO

11.5936
EI.1G1G
8.6480
7.!l35fi
7.3097
6.5815
6.1522
5.85:*l
5.6825
5.IB74

9!l.0O0O
5.6325
5.47:«)
5.2876
4.!»Ki7
4.6740
4.2!«5
4.(S4!I
3.8818
3.7822
3.7538

!19.0000
3 7793
3.f)643
3 ".037
3 2725
3.0211
2.791!)
2 7001
2.6.327
2.6271
2.(x«7

!I9.OOOO
2K«7
2.9SH
2.5480
2.4847
2 3863
2.3114
2.25lfi
2.21:12
2.18-14
2.1651

!19.0000
2.I03K
2.1428
2.1061
2.0638
2.0000
1 9598
1.9203
1.8996
1.8711!)
1.8533

!)!IOOOO
18268
I.K16!)
1.7964
1.7X1!)
1.7361
1.6463
1.5K26
I.5IH5
1.5026
1.41MG

!l!).0000
1.47I14

0
0

:<i
33
34
33
34
;i4
33
33
33
0

33
34
33
34
33
33
3 3
33
33
34

0
33
33
33
33
33
33
33
33
33
33
0

3 3
33
33
33
3 3
33
3 3
34
33
34

0
34
M
34
34
34
34
33
3 3
34
34
0

34
3 3
34
34
33
33
3 3
3 3
33
34

0
33
3 3
32
: «
M
34
3 3
3 3
32
32
0

32

INO.l

0
0

60
60
60
l »
60
60
60
60
60
0

60
60
60
60
60
60
60

no60
60
0

60
60
60
60
60
60
60
60
60
IK)
0

60
II)

m60

fill
<«)
60
60
II)
0

60
II)
II)
60
60
III

m6 0
60
60
I)

60
60
60
ID
5!)
5!)
5!)
5!)
5!)
ID

0
59
5!l
5!1
5!)
35
35
X)
35
33
33
0

33

- 58 -



349.5 -
352.6 -
336.9 -
3li2.9 -
371.3 -
380.0 -
386. i -
3!».4 -
393 4 -
395.3 -
397.0 -
399 1 -
402.1 -
406.4 -
412.4 -
421.0 -
4211.5 -
433.5 -
439 9 -
442.9 -
445.0 -
446.3 -
•I486 -
451.7 -
453 9 -
4li2.O -
470.3 -
47!). 1 -
4*5.1 -
489 4 -
4!!2.4 -
4!H.6 -
4!*i 1 -
4! 18.2 •
501 2 -
5055 -
511.5 -
520.1 -
328.6 -
534.7 -
53X.H -
M2.0 -
344.1 -
543.5 -
547.7 -
350 7 -
533.0 -
551.0 -
M I S -
578 2 -
5K4.2 -
3.̂ H.5 -
a>lj -
aw.fi -

352.5
S3S.il
362.!)
371.5
380.0
386. l
3!0.4
SB.4
393.5
397.0
3KU
402.1
40<i.4
412.4
421.0
429.6
435.6
439.9
442.9
445.0
445.5
44R.fi
431.7
455.9
462.0
470.5
47!). 1
485.1
4K9.4
4!>2.4
4!M.5
4!K.l
45N.2
301.2
303 5
311.5
520.1
3iS.fi
534.7
538.9
.M2 0
544.1
.M5.fi
347.7
350.7
553.0
551.0
55!)(i
578.2
584 2
588.3

an.3
an 53W.4

CASEHJ10I

1.32655
1.32510
1.32547
1.32457
1.32480
i.:i28S6
I.X1278
1.33031
1.33881
0.00000
1.34213
1.344:13
1.34742
1.35047
1.33204
1.34593
I.XU6S
1.31578
1.30285
1.29315
O.OOOOO
1.2768!)
1.265X1
1.24827
1.22202
1.1K373
1.13714
1.0!)fil!l
1.05472
1.0422:1
1.02301
0.00000
I.002XO
().!)8632
O.!)fil57

0.87:18!)
0.80951
0.750x1
0.70S04
0.(17273
0.S4853
0.00000
0.51*17
0.58882
0.55203
0.4!)8(i2
0.41833
0.31575
0.21X59
0.1345:1
0.07;l55
0.03043
0.00000

ASSERT-PV

1.4504
1.4220
137112
1.3156
1.2496
1.2029
I.1S07
1.1628
1.1504

!I9.0000
1.1449
U 2 S 0
1.1088
1.0823
l.M5i)
1.0169
1.011!)
1.0121
1.0134
1.0150

99.0000
1.0233
1.0L1S
1.02! 16
l.BSIifi
1.04:10
10341

l.arei.07!rr

l.ara1.0! K)
•19.0000

1.1212
1.1283
1.1388
1.1375
1.1919
1.2543
1.3310
1.4045
1.470!)
1.32:10

itl.0000
1.0012
1.6711
1.7725
I.9332
2.3146
3.0788
4.5748
7.3532

13.614:1
33.097'
!)9.0000

32
32
XI
32
32
32
32
32
32

0
32
32
32
32
32
32
32
32
32
32

0
32
32
32
Xi
33
34
34
34
34
34

0
34
33
34
33
33
33
34
34
34
34

0
34
34
M
34
34
34
34
34
34
34
0

V2RS lmiut MiKlcllini!

33
33
33
Xi
33
33
33
33
33

0
Xi
Xi
33
33
XI
33
33
33
33
33

0
33
33
Xi
33
33
3o
X5
33
33
33

0
33
35
35
S :.
35
35
;i5
35
33
35

0
35
33
35
35
33
35
35
35
35
33
0

: p

C'UITICAI. HEAT FLUX SUMMARY:

SUBSEQUENT CllFIi RESULTS

TABLE CMF COIlliELATION 0.000000 SECONDS

AXIAL ZONE

0.0
0.K

5.!)
10.2
162
24.8
33.3
:m 4
435
4li.7
48 S
303
52 4
35.4
.59.7
<i57
74 3
8 2 9

5Ci2
!»V2
!18.3
!P)8

10L5I
10451
1OI2
115.3
IU3.S
1:124
i:«l 4
142.7
145.7
147.-
1493
151.5
134.3
1.V.7
l'vl.-
1714
181 '»
i.s-'b
] l f l •'

1!(52
urr.4

2010
204.0
208 :•:
214 :>
222.9
2:115
2:17 5
24K-
2 4 4 -
2 4 0 -
248 4
250 5
25.'; ";

ICM.I

0.8
2!)
fi.il

10.2
- 16.2
- 24.8
- X1.3
- :i!).4
- 43.6
- 45.7
- 48.3
- 30.3
- 52.4
- 35.4
- 5!).7

fi3.7
- 74.3
- 82.!)
- 88.9
- !I3.2

!)5.2
- !«3

•)9 8
- 101 jl
- 104.9
- 109.2
- 115.3
- 123.8
- 132.4
- 138.4
- 142.7
- 145.7
- 147.8
- 149.3
- 131.3
- 134.5
- 138.7
- 164.8
- 173.4
- 181.9
- 188.0

\*f} •>

- 1952

1!)8 9
- 20L0
- 204.0
- 208.3
- 214.3
- '**> 9
- 23L5
- 237.5
- 241.8
- 244.8
- 246!)
- 248.4
- 250.5
- 253.5
- 2.57.8

!«l.000- 0 -
5ID.000- 29 -
8:1.188- 34-
45.654- 34-
28.52:1- XI-
19.425- 34 -
14.420- XI-
12.05)7- XI-
10.882- 3 4 -
10.281- 34 -
10.147- 3 4 -
5)9.000- 0 -

9.KM- 3 4 -
9.152- XI-
Mvm- 34-
7.5156- XI-
7.310- 34-
6.582- 34-
6.152- 34-
5.854- 34-
5.(w:i- :«-
5.627- XI-

!f).000- 0 -
5.6.33- 34 -
5.474- 34-
5.288- 3 4 -
4.!)!I7- 3 4 -
4.674- 34-
4.210- 34-
4.035- :i4-
3.882- 34-
3.782- :U-
3.754- 34-

!I9.000- 0 -
3.779- 34-
3.654- 34-
3.506- 34-
3.271- 34 -
3.021- 34 -
2.795- :u-
2.700- 34-
2.HS1- XI-
2.627- 34-
2.637- XI-

5)9.000- 0-
2.531- XI-
2.a)5- XI-
2.548- XI-
2.485- XI-
2.386- XI-
2.311- XI-
'^25' '- '14-
2213- 34-
2.184- XI-
2.165- XI-

5)9.000- 0-
2 166- XI-
2.143- 34-
2.105- XI-

0
21
60
60
60
60
60
60
60
50
50
0

50
60
in
60
60
60
50
60
60
60
0

50
50
50
liQ
60
60
50
60
60
50
0

60
60
60
50
50
50
50
60
60
60

0
60
60
60
50
50
60
60
60
60
SO

0
60
00
60

519.000-
99.000-
84 278-
46.2X1-
28.888-
151.660-
14.608-
12.253-

0-
0-

X2-
35-
:i4-
34-
34-
34-

11.020- 34-
10.384-
10.211-
5)51.000-

9.670-
9 ' r18-
8J40-
8.058-
7.410-
6.687-
6.249-
5.5148-
3.770-
5.700-

!I9.000-
5.688-
5 5X4-
5-150-
5.063-
4.750-
4.SSI-
4.1X1-
3.!Ki0-
3.8a)-
3 821-

5151.000-
38:10-
37X1-
3.577-
3 345-
30!M-
iinco-
2.742-
') fi!)]-

34-
:M-
0-

:i4-
35-
34-
:i5-
: « -
: « -
: « -

0
0

ai
61
61
61
61
01
61
61
61
0

61
61
61
61
61
61
61

34- 61
33- 61
'15-

0-
:i4-
34-
:i4-
: « -
32-
.'12-
:i2-
:i2-
•f-
:i2-
0-

XI-
XI-
X1-
XI-
XI-
XI-
X1-
XI-

2>i64- :12-
2.664-

5SI.0O0-
2.657-
2.621-

X1-
0-

XI-
:i2-

2.572- 32-
2.508-
2.407-
2.X28-
2.255!-
2.231-
2.202-
2.180-

5)9.000-
2.171-
2.1451-
2.112-

m-'XA-
: ^ -
');>-

X2-

32-
0-

: « -

61
0

61
61
61
61
ai
ai
ai
ai
ai
ai
0

5!)
ai
5!)
5!)
5!)
ai
5!)
ai
ai
ai

0
5!)
ai
ai
ai
a)
a>5!)
5!)
3!)
ai
0

59
X2- a i
XI- SI

RADIAL LOCATION
(Clll ' l l - HOI) - SUBCHANNEL)

•151.000- 0 - 0
iH.OOO- 2!)- 30
84.278- XI- 5!)
46.2X1- 3 4 - 61
28.888- 35- 61
19.666- 3 5 - 61
14.608- 35- 61
12.253- 3 5 - 61
11.020- 3 5 - 61
10.3X4- 35- 61
10.211- 35- 61
515)000- 0 - 0

9.670- 35- 61
51.238- 34- lil
8.740- 35- lil
8 038- 34- lil
7.410- Xi- 61
6.687- Xi- (il
6.2451- 35- 61
5 !148- 35- 61
5.770- 34- 61
5.70O- 34- 61

5)9.000- 0- 0
5.688- 35- 61
5.534- .35- 61
3.330- 35- 61
5.063- 35- 61
4.730- XI- a i
4.:Ki9- XI- 5!)
4.133- X1- 55I
3!!60- XI- 59
38.59- X1- 5!!
3 8-21- XI- a i

5)51000- 0 - 0
3 830- 32- 5!)
3 713- 32- a )
3.577- 32- 59
3.346- 32- 55)
3094- :i2- a )
2 800- 32- a )
2.742- 32- 5!)
2.U)1- 32- 59
2.654- XI- 55)
2 664- 32- K)

5)51.000- 0 - 0
2.657- 32- a i
2.521- X1- 5!!
2.572- Xi- 5!)
2.508- Xi- a i
2.407- 32- 59
2.328- 32- a )
2.265I- XI- 5!)
2.231- XI- 5!)
2 202- X1- 39
2.180- XI- 551

50.000- 0- 0
2 171- XI- 69
2.14!)- XI- 5!)
2.112- Xi- 59

•H00O- 0 - 0
!)9.000- 2!l- 56
84.278- 35-
46.233- XI-
2K.K88- X1-
19.666- 32-

61
ai
ai
ai

14.608- 32- 5!)
12.253- 32-
11.020- Xi-
I0.3tU- 32-
10.211- 32-
99.000- 0-

9.670- 32-

SI
ai
ai
ai
0

ai
9.238- 3 2 - a i
8.740- 32-
8.038- XI-
7.410- 32-
6.687- 32-
6.24!)- 32-
5JH8- XI-
5.770- XI-
5.700- Xi-

99.000- 0 -
5.688- 32-
5.534- 32-

ai
ai
ai
5!)
55)
ai
55)
55)
0

ai
5!)

5.350- 32- a i
5.063- 32-
4.750- 34-

ai
61

4.369- 34- 61
4.1X1- 35- 61
3.5160- 35-
3.8551- 35-
3.821- 35-

!)5).O0O- 0-
3.830- Xi-
3.7X1- 35-
3.577- 35-
3.346- 35-

61
61
61
0

61
61
61
61

3.094- 34- 61
2.800- 35- 61
2.742- 35- 61
2.6511- 34- 61
2.664- 34- 61
2.664- 35-

•151.000- 0-
2.657- 35-
2.621- 34-
2.572- 3 4 -
2.508- : B -
2.407- 3 1 -
2.:i28- :i4-
2.2(81- 34-
2.2:11- :i4-

61
0

61
61
61
61
61
61
61
61

2.202- S - 61
2.180- 34-

515I.OOO- 0 -
61
0

2.172- 34- 61
2.14!)- 34-
2.112- 34-

61
61

•151.000- 0 - 0
5I5I.OOO- 30- 31
84.278- 34-
46.2X1- 32-
28.888- 32-

61
at
59

I9.S6S- XI- 59
14.008- 3 3 -
12.253- XI-
11.020- 3 2 -
10.384- XI-
10.211- XI-
•151.000- 0 -
•1.070- XI-
5).2:i8- XI-
8.740- XI-
8058- :i2-
7.410- 3 1 -
6.087- XI-
0.2451- XI-
5!148- 32-
5.770- 32-
5.700- 32-

5)9.000- 0 -
5088- Xi-
5.aw- xi-
5.:oo- Xi-
5.00:1- : « -
4.750- X3-
4 36!)- 35-
4133- 34-
:1.!»iO- 34-
3.8a)- 34-
3.821- :14-

!l!l.O0O- 0-

X 7 « - : « -

a)
55)
55)
ai
a)0
5!)
59
5!)
ai
5!)
55)

a)ai
ai
ai
0

a)
ai
59
ai
61
61
61
61
61
61
0

61
61

3.577- 'M- 01
3:146- 34- 61
3.094- 35-
2.860- 34-
2.742- :14-
2.691- 35-
2.604- 35-
2.564- 34-

ilil.OOO- 0-
2.657- :14-
2.621- 33-

61
61
61
61
61
61
0

61
61

2.572- 33- 61
2.508- 34-
2.407- 35-
2.X28- X3-
2.26!1- 33-
2.2:11- 35-
2.202- 34-
2.180- :15-

«1.0O0- 0-
2.172- :13-
2.149- 35-
2.112- 33-

61
61
61
61
61
61
61
0

61
61
61

!»).00O-
!)5).OO0-
87 327-
47.856-
29.958-
20.362-
15.178-
12.725)-
11.461-
10.783-
10.5151-
!)!) 000-

!)97> -
!h334-
!I.O58-
8.402-
7.7:17-
7 (K18-

6'^H -
(iHXi-

( 6.022-

5'KW-
5^820-
5.6:iS-
5 359-
5.0(i7-
4.72:1-

0 - 0
« - 57
11- 58
12- 5S
.lo- (i'2
:« - 62
:« - 62
36- IV2
.13- 52
.13- 52
30- 62
0- 0
Hi- 62
16- 62
13- Ii2
13- 62
Hi- 62
15- 62
16- 62
15- 62
« - 62
13- (i2
0- 0

12- 58
12- 58
12- 58
12- 38
12- 58
11- 58

4.4!»- 32- 58
4.321-
4.22:1-
4.178-

5)51.000-
4.163-
4.0751-
3.5)70-
1T1?)-
i 58(i-
<:i5i -
1.228-
1.140-
105)7-
i. 1051-

95).OOO-
3 081-
3 0 0 7 -
2.!C0-
2X12-
2.72:1-
2 617-
2 5:18-
2.468-
2.423-
2.404-

!)!)000-
2.405-

2.31!)-

12- 58
12- 58
12- 58
0- 0

12- 3S
<'- 58
12- 38
^1- 38
il- 58
11- 38
i l - 58
11- 38
11- ."18
12- 58
0- 0

11- 58
11- .38
11- 38
12- 58
12- 58
II- 5S
13- 34
1*'- '14
12- 34
vi- XI
0- 0

13- 34
13- 34
13- 34
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237.8 -
263.8 -
272.4
2H1.0
2X7.0 -
Jill .3
2!>4 3
2!*5.4
2il7.il
300.1
303.1
307.3
313.4
IGl.il
330.5
33l5.fi -
:-140.8 -
343.X -
:-*J15.0 -
347.5 -
:«!>.« -
352.6 -
:-ai.ii -
:-»52!) -

S«l.l
402.1
406.4
412.4
421.0
42! 1.6
4.-15.6
4:-5l.il
442.il
44 )0
4415.3
44H.fi
451.7
455.il
-tVJ.O
470.5
4751.1
485.1
4«l.4
4il2.4
4il4.fi
4!«>.l
4!K.2
.501.2
505.5
511.5
520.1
52815
334.7
33K.!>
542.0
544.1
545.fi
547.7
Yfl.7
555.0
.Vil 0
V>!>.(5
578.2
V ^ T '
.VK.5
5ill 5
.•JK.fi

2(53.8
272.4
281.0
287.0
211 ^
25)4.3
21IG.4
2il7.il
300.1
303.1
307.3
313.4
321.!)
330.5
33G.6
340.8
343.8
3*5.0
347.5
:«!i.r>
352.fi
HV5.il
362.51
371.5
380.0
3<sfi.i
3iK).4
3i)3.4
3!13.5
:-si7.o:«u
402.1
40fi.4
412.4
421.0
J2l.fi
435.6
43!).!)
442.il
445.0
440.5
448.fi
451.7
455.il
41)2.0
470.5
47il.l
485.1
4851.4
4<I2.4
4!l4.fi
45)6.1
4!K.2
501.2
505.5
511.5
520.1
528.fi
534.7
53K.il
542.0
544.1
545.6
547.7
550.7
555.0
351.0
3>il 6
578.2
584 2
5885
5!)l.5
5!)3(5
5!M.4

2.064- 3 3 - (50
2.000- 32- 5!)
l.ilfiO- 32- SI
1.!I2O- 32- 5!)
l.ilOO- 32- 5!)
1.880- 32- 31
1*53- 33 - (50

ilil.000- 0- 0
1.827- 32- 551
1.817- 32- 5S1
1.7!K5- 3 3 - 5il
1.784- 3 2 - 5il
1.73(5- 3 3 - 35
1.(546- 3 3 - 35
1.58:!- 34- 35
1.535- 34- 35
1.503- 35- 37
1.4517- 33 - 37

iH.OOO- 0- 0
1.473- 33 - 37
1.450- 35- 37
1.422- 35- 37
1.3711- 35- 37
1.316- 35- 37
1.250- 33 - 37
1.203- 35- 37
1.181- 33 - 37
1.163- 33 - 37
1.151- 35- 37

ilil.000- 0- 0
1.145- 3 3 - 37
1.128- 33 - 87
l.lllil- 33 - 37
1.053- 35- 37
1.0-lfi- 3 5 - 37
1.017- 35- 37
1.012- 35- 37
1.013- 33 - 37
1.014- 33 - 37
1.015- 35- 37

5)51.000- 0- 0
1.026- 35- 37
1.027- 35- 37
1.030- 33- 37
1.037- 34- 35
1.043- 34- 35
1.054- 33- 35
l.«ifi- 33- 35
1.0X0- 33- 35
1.0112- 33- 35
1.05W- 33- 35

iliKXXl- 0- 0
1.121- 33- 35
1.121- 34- 33
LI3!t- 33- 35
1.158- :i4- 35
1.ISE- 34- 35
1.255- 34- 35
1.331-33- 35
1.404- 33- 33
1.471- 33- 33
1.523- 33- 35

5H.00O- 0 - 0
1.601-:«- 35
1.(571- 33- 35
1.773- 33- 35
1.103- 33- 35
2.313- 33- 33
3.07il- 33- 35
4.575- 33- 35
7.353- 33- 35

13.614- 33- 33
33<H7-33- :v5
ilil.OOO- 0 - 0

2.068- 33 - a i
2.000- 34- (51
1.5)60- 34- 61
1.920- 34- 61
l.ilOO- 34- fil
1.880- 34- 61
1.854- 3 3 - 3i)

5H.O0O- 0- 0
1.827- 35- fil
1.817- 3 5 - 61
1.71)7- 35- 61
1.784- 35- 61
1.73(5- 32- 5il
1.1571- 33 - 34
1.55H- 32- 33
1.543- 32- 33
1.511- 33- 33
1.504- 34- 33

ilil.OOO- 0- 0
1.485- 33- 33
1.463- 33- 33
1.436- 33- 33
1.3!I7- 33- 33
1.335- 34- 33
1.273- 34- 33
1.230- 34- 33
1.20(5- 33- 33
1.187- 34- 33
1.174- 34- 33

Ilil.OOO- 0- 0
1.167- 33- 35
1.150- 34- 33
U2>- 34- 35
1.102- 34- 35
1.0(8- 34- re
1.030- 34- 35
1.023- 34- 35
1.021- 34- 35
1.021- 34- 35
1.022- iU- 33

ilil.OOO- 0- 0
1.083- 33- 35
1.032- 33- 35
1.033- 33- 35
1.037- 32- 33
1.048- 32- 33
1.0651- 32- 33
1.0S6- 32- 33
1.105- 32- 33
1.120- 32- 33
1.123- 32- 33

ilil.OOO- 0- 0
1.150- 32- 33
1.1(52- 32- 33
1.17!)- 32- 33
1.20S1- 32- 33
1.257- 32- 33
1.33H- 32- 33
1.428- 32- 33
1.514- 32- 33
1.5KSI- 32- 33
1.(54(5- 32- 33

ilil.OOO- 0- 0
1.727- 32- 33
1,8011- 32- 33
I .'HO- 32- 33
2.145- 32- 33
2.5(53- 32- 33
3.421- 32- 33
5.102- 32- 33
8 186- 32- 33
15.10-)- 32- 33
36.6fi8- 32- 33
ilil.OOO- 0- 0

2.068- 32- 31
2.000- 35- 61
1.5)60- 35- 61
l.!>20- 35- 61
1.5)00- 35- 61
1.880- 35- (51
1.854- 32- S)

ilil.OOO- 0- 0
1.827- 34- 61
1.817- 34- fil
1.7i)7- 34- fil
1.784- 34- 61
1.73fi- 33 - 5il
1.1571- 32- 34
1.SH- 35- 37
1.543- 35- 37
1.511- 34- 35
1.504- 33- 35

ilil.OOO- 0- 0
1.483- 34- 35
1.463- 34- 35
1.436- 34- 35
1.3!>7- 34- 35
1.335- 33- 35
1.273- 33- 33
1.230- 33- 35
1.206- 34- 35
1.187- 33- 35
1.174- 33- 35

Ilil.OOO- 0- 0
1.167- 34- 35
1.150- 33- 35
1.12!)- 33- 35
1.102- 33- 35
1.082- 33- 35
1.030- 33- 35
1.023- 33- 33
1.021- 33- 35
1.021- 33- 35
1.022- 33- 35

iH.OOO- 0- 0
1.033- 34- 33
1.032- 34- 35
1.033- 34- 35
1.037- 35- 37
1.0411- 35- 37
1.070- 35- 37
1.088- 35- 37
1.10(5- 35- 37
1.122- 35- 37
1.125- 35- 37

ilil.OOO- 0- 0
1.152- 35- 37
1.165- 35- 37
1.182- 35- 37
1.212- 35- 37
1.261- 35- 37
1.342- 35- 37
1.434- 35- 37
1.520- 35- 37
1.5!)5- 35- 37
1.653- 35- 37

ilil.OOO- 0- 0
1.735- 35- 37
1.818- 35- 37
I.Ml- 35- 37
2.13G- 35- 37
2.577- 35- 37
3.448- 35- 37
5.133- 35- 37
8.227- 5- 13
15.203- 33- 37
36.1102- 35- 37
ilil.OOO- 0- 0

2.068- 34- 61
2.001- 33- 60
1.1163- 34- 60
1.1125- 34- 60
1.5)04- 34- 60
1.882- 34- 60
1.854- 33- 6!

ilil.OOO- 0- 0
1.821- 33- 60
1.820- 33- 60
1.801- 34- 60
1.790- 34- 60
1.736- 34- 61
1.671- 35- 36
1.616- 33- 34
1.584- 32- 34
1.521- 33- 34
1.540- 33- 34

iH.OOO- 0- 0
1.52!)- 32- 34
1.512- 32- 34
1.488- 32- 34
1.455- 32- 34
I.3SI8- 33- 34
1.34(5- 32- 34
1.300- 32- 34
1.274- 32- 34
1.254- 33- 34
1.236- 33- 34

ilil.OOO- 0- 0
1.221- 33- 34
1.205- 32- 34
1.188- 33- 34
1.163- Si- 34
1.123- 32- 34
1.0-13- 32- 34
1.077- 33- 34
1.077- 32- 34
1.076- 32- 34
1.074- 32- 34

ilil.OOO- 0- 0
1.0K1- 32- 34
1.082- 32- 34
1.086- 32- 34
1.0i>5- 33- 34
1.103- 33- 34
1.12-1- 33- 34
1.154- 33- 34
1.176- 32- 34
1.183- 33- GO
1.174- 33- 60

ilil.OOO- 0- 0
1.208- 34- 60
1.217- 33- 60
1.227- 34- 60
1.248- 33- 60
1.283- 33- fiO
1.353- 33- 60
1.446- 33- 60
1.530- 33- 60
1.607- 34- 60
1.668- 34- 60

Ilil.OOO- 0- 0
1.773- 33- 60
1.856- 33- 60
1.5KI- 33- 60
2.KH- S- 13
2.608- 5- 13
3.454- 5- 13
5.145- 5- 13
8.236- 35- 37
15.234- 5- 13
37.647- 5- 13
ilil.OOO- 0- 0

2.068- 35- 61
2.001- 34- 60
1.1163- 33- 60
I.if25- 33- 60
l.iXM- 33- 60
1.882- 33- 60
1.854- 34- 61

ilil.OOO- 0- 0
1.82")- 34- 60
1.820- 34- 60
1.R01- 33- 60
1.700- 33- 60
1.73(5- 35- 61
1.671- 34- 3fi
1.616- 32- 34
1.584- 33- 34
1.531- 32- 34
1.540- 32- 34

ilil.OOO- 0- 0
1.521- 33- 34
1.512- 33- 34
1.488- 33- 34
1.455- 33- 34
1.SK- 32- 34
1.346- :«- 34
1.300- 33- 34
1.274- 33- 34
1.254- 32- 34
1.236- 32- 34

ilil.OOO- 0- 0
1.221- 32- 34
1.205- 33- 34
1.186- 32- 34
1.1(53- 32- 34
1.123- 33- 34
1.0IB- 33- 34
1.077- 32- 34
1.077- 33- 34
1.07G- 33- 34
1.074- 33- 34

ilil.OOO- 0- 0
1.081- 33- 34
1.082- 33- 34
1.086- 33- 34
1.0i)5- 32- :«
1.105- 32- 34
1.121- 32- 34
1.154- 32- 3>1
1.176- 33- 34
1.183- 34- 60
1.174- 34- 60

ilil.OOO- 0- 0
1.208- 33- 60
1.217- 34- 60
1.227- 33- GO
1.248- 34- GO
1.283- 34- 60
1.353- 34- 60
1.44B- 34- 60
1.530- 34- 60
1.607- 33- 60
1.668- 33- GO

iH.OOO- 0- 0
1.773- 34- 60
1.856- 34- 60
l.iHI- 34- 60
2.210- 6- 15
2.G24- 6- 15
3.477- fi- 15
5.182- fi- 15
82851- fi- 15
15.33il- fi- 15
37.SKS- 6- 15
ilil.OOO- 0- 0

2.245- 33- 34
2.160- 33- 34
2.083- 32- 34
2.028- 33- 34
!.!)S7- 32- 34
l.!>5il- 32- 34
1.5135)- 33- 34

iH.OOO- 0- 0
1.5)30- 33- 34
1.H02- 33- 34
1.865- 33- 34
1.816- 32- 34
1.740- 33- 34
1.673- 32- 33
1.616- 34- 36
1.584- 34- 36
1.55il- 34- 36
1.540- 35- 36

iH.OOO- 0- 0
1.52!)- 34- 36
1.513- 34- 36
1.4BS- 34- 3G
1.4515- 33- 36
1.3iH- 33- 36
I 3415- 34- 36
1.300- 34- 36
1.274- 3-1- 36
1.254- 34- 36
1.236- 35- 36

ilil.OOO- 0- 0
1.221- 35- 36
1.206- 34- 36
1.186- 35- 36
1.163- 34- 36
1.121- 33- 36
l.OiM- 35- 36
1.077- 33- 36
1.077- :14- 36
1.076- M- 36
1.074- 34- 36

ilil.OOO- 0- 0
1.081- 34- 36
1.083- 34- 36
I.Otifi- 3 5 - 36
1.01X5- 3 5 - Mfi
1.105- 35- 3G
1.130- X V 36
1.155- 34- 36
1.177- 34- 36
l.lill- 33- 34
1.201- 33- 34

515)000- 0- 0
1.22!)- 33- 34
1.240- 33- 34
1.258- 32- 34
l.2iO- 32- 34
I.33K- 32- 34
1.424- 32- 34
1.50!)- 5- 13
1.578- 5- 13
1.638- 5- 13
1.6118- 5- 13

IH.OOO- 0- 0
1.833- 5- 13
1.RM- 5- 13
2.010- 5- 13
2.231- 34- 60
2.6153- 14- 13
3.528- 15- 13
5.233- 15- 13
8.402- 15- 13
15.560- 13- 13
38.432- 15- 13
iH.OOO- 0- 0

ASSKRT-I"V Y2K8 Inpul Mtxli-llini! : KUI'lUCANPLEX-RU) CANlHi Rase.- DATE 101- 1-18 TIME 18:28 27

- - - M> H y m n hxilk-kxl - - -

1! EHATIONS = !I2

Sl'l-XII'IKI) NUMBER OK TIME STKI"S COMIUiTEl )
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ASSERT-PV V2R8M1 which is quite different from COBRA-IV-i code has been

developed for thermalhydraulic analysis of CANDU-6 fuel channel by subchannel

analysis method and updated so that 43-element CANDU fuel geometry can be

applied. Hence, ASSERT code can be applied to the subchannel analysis of RUFIC

fuel bundle. The present report was prepared for ASSERT input modelling of

RUFIC fuel bundle. Since the ASSERT results highly depend on user's input

modelling, the calculation results may be quite different among the user's input

models. The objective of the present report is the preparation of detail description of

the background information for input data and gives credibility of the calculation
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