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*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) =CD(i,j,k,o) +Age(i,j) x [CD(i,j,k,I) -CD(i,j,k,o)]

where

CD (i,j,k,o) CI burnup of bundle (i,j,k) at the beginning of cycle

CD (i,j,k,I) = burnup of bundle (i,j,k) at the end of cycle

Age CI 0at 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 (can'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 7channels)
average age (default Cl 0.50)

output: GCards (channel age for each channel)
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Selection Criterion of Channel to be
Refuelled
Figure of Merit of Potential Candidate Channel (i)
CI W(i) L AgeU) x D(i,j),

where j is evaluated over all channels which have been refuelled

W(i) is aweighting 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

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

D(i,j) 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 ofRefuelling Sequence in a 7by 7
Lattice

-3 12 -23 6 -27 10 -19

18 -39 32 -19 34 -37 4

-29 14 47 38 -17 42 -15

9 43 26 -1 48 -25 30

-33 22 49 28 -31 20 -7

16 41 36 -13 40 -35 44

-5 24 -9 46 -21 2 -11

29/03/2005 I000041U:dpmsword\arsenault
page 5



Ex!lIIlple of 0 cards generated by RANDIS
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~':

Ctumnel Power Bund1ll Power"""'" v.... +I- Slgtfta M-. Val +I- SIgr.-
R8nd1s3B8 7305.1 1M' 724D.1l ~.8 888.8 kW 85S.5 7.e
s.c. on 717U 1M' 8S81M'
1.0 fro_ 7229.511W ••31M'

1314,3 kW 854.8 kW
7223.7 WI MUkW
7233.1 kW /l5'J,3 /lIN
noa.l kW MUkW
727UkW 881 1M'
1221.2 WI' 851.2 kW
7248.511W 857.1 WI

M." V... +I- StgmI Mea" Val +1- S/gImI
Randls 3/l8 13lI8 kW 7357.3 92.2 1110 kW \l7ll.3 11.1
NaS.C. T.l3Cl.3 kW 87f1.IlkW

7314.4 kW S7U 1M'
nm.ekW 8l55.B 1M'
7327.5kW 881.1 1M'
7448.8 1M' 892.2 1M'
12711.2 kW ee7.l1kW
758'1'.1 IIW 8fI5 kW

?2llD leW ..7 1M'
7343.8 1M' 88O.lIkW

Moan V8Ilt +(. 811lma Mul V8I +I- svne
FlIIndI OJUIw»:I 7033 kW 7011l.1 35.3 818kW 810.0 11.710 dIyo fnIm • 703lI 1M' IlOUkW
3SlFPtl1lUdy 7047 kW MlIx VlIlue Min Vallie 81UkW

69Gll kW 708:l fllla8 810.1 kW_kW
818.1 1M'

7lIIl8 1M' ~12.1l·1M'
lI1t74 1M' 7'89.1 Wi
1()44 kW 8i0.4 1M'
~kW 8Ii7,skW
e968kW slirw.
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Meen vmuo +/. Sigma Mean Val +/- S\grnI

"lnsllllilllh 9254.8 w.I 6498.3 l!O4.8 1160.3 kW 1049.5 76.7

(AGEMlNooO.O) 8147.4 kW 1015.1 kW
8927.1 w.I Max Value MIn Value 1104.5 kW
9503.8 w.I 9S03.8 7811.5 1185.5 kW
8530,5 kW 1058A kW
7811.5 kW 942.9 WI
8127.4 w.I 1022.ll WI
7990.2 WI 981.9 WI
8118.0 WI 991.8 WI·
8771.7 WI 1042.2 WI

Mean Value +1- 8lgma Mean Val +t. SIgma

"lnatlmlan 9549.3 w.I 8827.2 82M 1112A kW 1039.4 87.6

(AGEMlN-o.2) 8782.6 WI 1045.8 WI
7962.9 WI Mall V... MIn Value ll32.8 WI
8945.1 WI ll549.3 7734.3 1107.8 kW
7734.3 WI 942.ll WI
9526.7 WI 11ll2A WI
79a&4W1 fm.3W1
llS68.7 WI 10215.11 WI
8732.8 WI 1029.1S WI
8531.7 WI 10aUWI

Meen VlIIue +t. Sijma MaanVal +1- SIgma

AiIndII O'\lklllleCl 7033 WI 7019.1 35.3 818 WI 810.0 5.7

10dIye fnlm a 703Q WI 80UWI
....POstudy 70411iW MaxV8lue MlnVsJue 81UkW

ll885 kW 7063 6988 8'10.7 kW
898Q kW 818.1 kW
7085 WI 818.11 kW
69'74 w.I 199.7 WI
io44 w.I l!1q.4 WI
7048 kW 807.S WI
8968 IiW 967kW
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0.9% up to 3.2% U-235

upt04%Pu

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

SEU:

MOX:

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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