O ) Glazn o a3l 28 pags 5 S
sy A oK 2l O, O

Vi sl dy

gl 3= 395 95 a2 39501 b eSS sy s ogig il (sl @ Hlinl (3lwaingy
INC29-1182

03l yguaio dobld (g iuas Al Jyg Foloold (gugodozo
MYFO-ATAS : ;.u..w de ‘Q‘J"l (5'°“‘| Lg)).:‘ uLo)LM: ‘6‘4‘.“.@ 09'“5 9 fjlc i 5).: ‘Lg‘w u>9...: 4>).> 08D 5].\

olrl -0l
oS

sl 0as il laggignl ilelaz o Lol 0,8 e 5 Jlial Gloyall w23yl sl Q Jow L]
Slowy 0liyz 5 Jyame ;5 Bom sjr Sy gl Sl (rme polie sl ilulaz lo)lial iz Ak dln
ol (et (pizpa 5 Ll Jolpe 10 0l @ il 08 5 ile i Sl 5o Sl e Slaws (28l Jels
e el Q LT 31 ealitan b 1S5 slacginpl sjluhiz s clllae ol 10 sl wiley oz b Jguans
s drlote Sloms g Jgame (b, 40 Bos Ogignl SOl astin polie ¢lp Q Lol G yo M el )b aige
550 52 Sl 5t o Sl Gl o 255 S okan s o e Conle 4 4
5O VAY -l Baw s> cdale il 38l b aeo co Lis Jow gl ol cows 4 s jo g0l o], coalall)|
5 ol b e ali8l g mals MT el )l o 5 wiloas bz 50 VAT - Sl Gan sy g Jsame Gl ,>
il ey 5 Jpamo ol 0 Gm £5 il i 31U sl 22 5 (gl ot Ul po S ol S el Jl>
-AeL.’.@
QuLeal M el sl (slacgigin! iaojlgunds

Q cascade optimization for tungsten stable isotopes with Newton-Raphson
algorithm

Mohamad Mahdi Shadman*, Valiyollah Ghazanfary, Fatmeh Mansourzadeh

Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, P.O.BOX:
11365-8486, Tehran, Iran,

Abstract:
The design calculation of the cascades to achieve a certain concentration for a target component

in the product and waste stream includes finding the number of stages in the enrichment and
depletion sections, the flow distribution in the stages of the cascade, and also determining the
values of the product or waste stream. This study aims to investigate the separation of the tungsten
isotopes using the Q-cascade. The optimal value of the M* parameter was calculated in a Q-
cascade for a certain concentration of a target isotope in the product and waste streams. Due to
the nonlinear nature of the governing equations, the Newton-Raphson solution algorithm was
proposed for this optimization. This algorithm had a great convergence in the results. The results
of the model show that with increasing concentration of W-182 as the target component in the
product stream and W-184 as the target component in the waste stream, the parameter M*
decreases and increases, respectively. Meanwhile, the total number of depletion and enrichment
stages increases with the increase in the concentration of the target component in the product and
waste stream.
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