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7&:-

*INSTANTAN Module

Calculate instantaneous flux and power distributions based
on instantaneous fuel burnup distribution.

Let channel (i,j) has Age (i,j)
Burnup of bundle (i,j,k) =0 (i,j,k,0) + Age(i,j) x [ D (i,j,k,I) - 0{i,j,k,0)]

where

(M (i,j,k,0) @ burnup of bundle (i,j,k) at the beginning of cycle
() (i,j,k,I) = burnup of bundle (i,j,k) at the end of cycle

Age B0 at the beginning of cycle and 1.0 at the end of cycle

Bundle irradiation at the beginning and at the end of cycle are
calculated in the Time-Average Core Calculation
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INSTANTAN Module (con’t)

Two options to generate channel age distribution:

1) Pure random age distribution generated by a random
number generator

input required:  random seed
minimum age difference between adjacent
channels

2) PATTERN RANDIS (patterned random distribution)
created by an external program RANDIS

input required: first channel to be refuelled
(out of 7 by 7 channels)
average age (default = 0.50)

output: G Cards (channel age for each channel)
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7%:-

Selection Criterion of Channel to be
Refuelled

Figure of Merit of Potential Candidate Channel (i)

= W(i) 2 Age()) x D(i,),

where j is evaluated over all channels which have been refuelled
W(i) is a weighting factor normally 0.0 and 1.0

W(i) is zero if channel (i) has the same fuelling direction as the last
channel refuelled,

W(i)=0.1 if an adjacent channel has been refuelled recently

Age(j) is the age of channel j (age=0 for channels not yet refuelled),
and

D(i,)) is the distance between channel i and channel j.

The channel with the highest merit, i.e., Maximum Age Distance
(MAD), is chosen for refuelling.
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Example of Refuelling Sequenceina 7 by 7
Lattice

3 12 | 23 6 27 | 10 | -19
18 | 39 | 32 | 19 | 34 | 37 4
29 | 14 | 47 | 38 | 17 | 42 | 415
9 43 | 26 1 48 | 25 | 30
33 | 22 | 49 | 28 | 31 | 20 7
6 | 41 | 36 | -13 | 40 | 35 | 44
5 24 9 46 | 21 2 11
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Channet Power Bundls Power
Moen Valre +- Sigms MeanVel +- Sigme
Rendls 383 7305.1 kw 724008 5548 808.6 W 8555 T¢
8C.on M8 kw 858 KW
1.0 FPG stap TZ9.5 ¥W 8803 W
13743 kW 8548 KW
1220, KW 8438 KW
72331 KW a52.3 kW
72031 KW 844 6 KWV
TI76.8 kW B31 kW
T2 W 851.2 W
T249.5 kW 857.1 kW
Mesn Vahe +- Sigma tean Vel +- Sigms
Rardis 388 7308 kW Ta51.3 22 BTo KW gm.a3 111
No 8.C. 73303 kW £79.9 kW
T314.4 XW a7a.T kW
T207T8 kW BES.S kW
T327.5 kW 8511 kW
T448.8 kW 26922 kW
T2 W _ 657.0 kW
TEa7.1 kW 285 kW
T80 kW 8837 kW
T30 kW 800.8 kW
Wesn Velue <+~ Sigma Mean vVal  +-
Randls Originate 7033 kw TMB. 35.3 &10 kW 810.0 gm
10 dayn from » 7030 kW BOAS kW
3I50FFD study TOAT W Max Vahre Min Valve 01848 kW
6900 kw 7482 6838 B810.7 kKW
8862 kW 8181 KW
BOT4 KW m.‘r WY
7044 kW 8104 ¥W
T8 kW 875 ww
8058 kW 6T W
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“Instantan
(AGEMIN=0.0)

*inatantan
(AGEMIN=0.2)

Rancdis Originated
40 deys from a
ANFPD sty
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8254.8 KW
B147.4 KW
89271 kW
9503.8 kW
85305 kW
7611.5 kW
B127.4 kKW
7990.2 kW
6118.9 kW
6771.7 kW

9549.3 kW
67826 kW
7082.0 kW

Mean Value +- Sigma

84983 804.8
Max Value Min Vaiue
0500.8 76115

Maan Vaive +~ Sioma

86272 625.5
Max Vaive Min Value
0540.3 7343

Mean Velue +/- Sigia

7018.1 353
Max Value Min Yajue
7063 €068
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1160.3 kW
1015.1 kw
1104.8 kW
1186.5 kW
10584 kW
8429 kW
1022.8 kw
981.9 kW

091.8 kW .

1042.2 kw

11724 kW
1045.8 kW

932.8 kW
1107.8 kW

942.9 kW
11624 kW

937.3 kW
10258 kW
1029.8 kw
10388 KW

816 kw
803.8 kw
8188 KW
810.7 kW
8181 KW
S1E:5 KW
799.7 KW
8104 kW
807.5 kW

B0Y kW

Mean Val +/- Sigme
1049.5 787

MeanVal +- Sigma
1039.4 8.5

Mean Val +- Sigma
810.0 57
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A:-

RANDIS age-pattern generator has been used to generate
random age patterns for many fuel cycle studies:

SEU: 0.9% up to 3.2% U-235
MOX: up to 4% Pu
DUPIC, RU

Reactors: C-6, C-8, HAC (640 channels)
Fuel design: 37-el, CANFLEX, 61-el

Maximum channel and maximum bundle powers
predicted by RANDIS are generally within 5% of those

derived by RFSP time-dependent fuelling simulations
at a later stage.
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