






















PWR SF

원소별 Mass Balance

* Basis ;
  - PWR Spent Fuel 20kg HM/batch,   - Burn-up : 43,000 MWd/tU
  - Enrichment : U-235 3.5%,            - Cooling  :  10 Years

Ac : U(18870)[94.4%] , Np(13.98), Pu(204.8),

     Am(15.13), Cm(1.17)[235.1; 1.2%]

VFP : Kr(9.15), I(6.096), Xe(141.58) [156.9; 0.8%]

FPs : Se(1.451), Br(0.55), Sr(19.58), Te(12.8),

   Cs(60.02), Ba(46.78), Eu(4.05) [145.2; 0.7%]

RE : Y(11.602), La(31.66), Ce(61.84), Pr(28.9)

   Nd(105.42), Pm(0.21), Sm(21.86), Gd(3.92)

   Tb(0.075), Dy(0.043) [265.5; 1.3%]

NM : Zr(93.4), Mo(86.78), Tc(19.67), Ru(59.1),

   Rh(10.664), Pd(40.14), Ag(1.99), Cd(3.324),

   In(0.05), Sn(2.356), Sb(0.495)[318; 1.6%]

       TOTAL : 19990.7

Disassembling
& Cutting

VFP : Kr(0.18), I(0.122),

Xe(2.832) [VFP의 2%]

Vol-oxidation

Fission gas
Capture

Fission gas

treatment

VFP : Kr(9.06), I(6.035),

 Xe(138.763) [VFP의 99%]

Zircaloy
tube

Ac : U(377.4)[95.1%] , Np(0.28), Pu(4.1),

        Am(0.3), Cm(0.023)  [4.7 ; 1.2%]

FPs: Se(0.029), Br(0.011), Sr(0.39), Te(0.26),

  Cs(1.2), Ba(0.94), Eu(0.08) [2.9 ; 0.7%]

RE : Y(0.23), La(0.63), Ce(1.24), Pr(0.58), Nd(2.1),

    Pm(0.004), Sm(0.44), Gd(0.08), Tb(0.002),

    Dy(NG)  [5.31 ; 1.4%]

NM : Zr(1.87), Mo(1.74), Tc(0.39), Ru(1.18),

 Rh(0.213), Pd(0.8), Ag(0.04), Cd(0.067),

In(0.001),

 Sn(0.047), Sb(0.01)  [6.36 ; 1.6%]

   * 보수적으로 최대 2% 적용

         TOTAL : 396.7

Metalization
(Li reduction)

Ac : U(18832)[95.1%] , Np(13.95), Pu(203.39),

        Am(15.1), Cm(1.17)  [233.61 ; 1.2%]

FPs : Se(1.45), Br(0.55), Sr(19.54), Te(12.77),

   Cs(59.9), Ba(46.7), Eu(4.04)  [144.95 ; 0.7%]

RE : Y(11.6), La(31.7), Ce(61.72), Pr(28.8),

       Nd(105.2), Pm(0.21), Sm(21.8), Gd(3.9),

       Tb(0.075), Dy(0.043)  [265.05 ; 1.4%]

NM : Zr(93.2), Mo(86.6), Tc(19.6), Ru(59.0),

  Rh(10.64), Pd(40.1), Ag(1.99), Cd(3.32), In(0.05),

  Sn(2.35), Sb(0.49)   [317.34 ; 1.6%]

    * 회수율 99.8% 적용

       TOTAL : 19793.0

 UO2 Pellets

+Zircaloy tube
 (25cm 길이)

 U3O8

Powder

Filtration

U(+TRU,NM
,RE) Metal
+잔류용융염
  (2.3%)

Ac : U(18455)[96.4%] , Np(13.67), Pu(199.32),

 Am(14.8), Cm(1.15) [228.9 ;1.2%] *회수율 98%

FPs: Se(0.033), Br(0.013), Sr(0.45), Te(0.294),

   Cs(1.378), Ba(10.074), Eu(0.093) * 잔류 2.3%

     [12.34 ; 0.1%]

RE : Y(11.37), La(31.07), Pr(28.22), Gd(3.82)

   Pm(0.206), Tb(0.074), Dy(0.042) ; *회수율 98%

   Nd(57.86;회수율 55% ),  Sm(0.5), Ce(1.42) ;

   * 잔류 2.3%   [134.6 ; 0.7%]

NM : Zr(91.34), Mo(84.87), Tc(19.21), Ru(57.82),

 Rh(10.43), Pd(39.3), Ag(1.95), Cd(3.254),

In(0.05),

 Sn(2.30), Sb(0.48) ; *회수율 98%[311 ; 1.6%]

          TOTAL : 19141.9

용융염

LiCl,LiO2

(Cs, Sr,
  Ba 등)

Ac : U(941.6)[74.2%] , Np(0.7), Pu(10.17), Am(0.76),

     Cm(0.06) [11.69 ; 0.9%]  * 잔류 5%

FPs : Se(1.42), Br(0.54), Sr(19.09), Te(12.48),

   Cs(58.52), Ba(45.63), Eu(3.95) [141.63 ; 11.2%]

RE : Y(0.58), La(1.59), Pr(1.44), Gd(0.2), Pm(0.01),

 Tb(0.004), Dy(NG);*잔류 5%, Nd(73.6.; 70% 잔류)

  Sm(21.3), Ce(60.3)  [159.02 ; 12.5%]

NM : Zr(4.66), Mo(4.33), Tc(0.98), Ru(2.95),

  Rh(0.532), Pd(2.01), Ag(0.1), Cd(0.167), In(NG),

 Sn(0.12), Sb(0.025); 잔류 5%,  [15.9 ; 1.2%]

               TOTAL : 1269.8

Smelting &
Casting

U-Ingot

 To Off-gas
      treatment

 To Off-gas
      treatment

Cs( ) [ %]

Sr(0.45)

(Unit : g)



PWR SF

원소별 Radioactivity Balance

* Basis ;
  - PWR Spent Fuel 20kg HM/batch,   - Burn-up : 43,000 MWd/tU
  - Enrichment : U-235 3.5%,            - Cooling  :  10 Years

Ac : U(0.08)[NG] , Np(0.75), Pu(1902.2),

      Am(40.4), Cm(88.5)  [2031.9 ; 20.5%]

VFP : Kr(124.24), I(NG), Xe(NG),

        H(11.52, activ.포함)  [135.8 ; 1.4%]

FPs : Sr(1454.8), Te(7.5), Cs(2346), Ba(2044),

        Eu(182.7)  [6038.6 ; 60.8%]

RE : Y(1455.2), Ce(3.8), Pr(3.84), Pm(191.5),

       Sm(8.12)  [1662.5 ; 16.7%]

NM : Zr(0.05), Tc(0.34), Ru(15.64), Rh(15.64),

       Ag(0.01), Cd(1.0), Sn(0.03), Sb(30.6)

        [63.3 ; 0.6%]

         TOTAL : 9932.1

Disassembling
& Cutting

VFP : Kr(2.5), I(NG), Xe(NG)

  H(0.23) [2.7 ; VFP의 2%]

Vol-oxidation

Fission gas
Capture

Fission gas

treatment

VFP: Kr(123), I(NG), Xe(NG)

  H(11.4) [134.4 VFP의 99%]

Zircaloy
tube

Ac : U(NG)[NG] , Np(0.02), Pu(38.04), Am(0.81),

      Cm(1.77)  [40.6 ; 20.7%]

FPs : Sr(29.1), Te(0.16), Cs(46.92), Ba(40.88),

        Eu(3.65)  [120.7 ; 61.6%]

RE : Y(29.1), Ce(0.08), Pr(0.08), Pm(3.83),

       Sm(0.16)  [33.3 ; 17.0%]

NM : Zr(NG), Tc(NG), Ru(0.31), Rh(0.31),

       Ag(NG), Cd(0.02), Sn(NG), Sb(0.61)

       [1.3 ; 0.7%]

   TOTAL : 195.9
   * 보수적으로 최대 2% 적용 Metalization

(Li reduction)

Ac : U(NG)[NG] , Np(0.75), Pu(1898.4), Am(40.3),

      Cm(88.3)  [2027.8 ; 20.8%]

FPs : Sr(1451.9), Te(7.5), Cs(2341.3), Ba(2039.9),

      Eu(182.3)  [6022.9 ; 61.6%]

RE: Y(1452.3), Ce(3.8), Pr(3.8), Pm(191.1),

       Sm(8.1)  [1659.1 ; 17.0%]

NM : Zr(0.05), Tc(0.34), Ru(15.6), Rh(15.6),

      Ag(0.01), Cd(1.0), Sn(0.03), Sb(30.5)

       [63.1 ; 0.6%]

    TOTAL : 9772.9
    * 회수율 99.8% 적용

 UO2 Pellets

+Zircaloy tube
 (25cm 길이)

 U3O8

Powder

Filtration

U(+TRU,NM

,RE) Metal
+잔류용융염
  (2.3%)

Ac : U(NG)[NG] , Np(0.74), Pu(1860.4), Am(39.5),

   Cm(86.5) [1986.2 ; 52.3%] *회수율 98%

FPs : Sr(33.4), Te(0.2), Cs(53.85), Ba(46.92),

       Eu(4.2)* 잔류 2.3%  [138.6 ; 3.6%]

RE : Y(1423.3), Pr(3.7), Pm(187.3)*회수율 98%

  Sm(0.2), Ce(0.09); *잔류 2.3% [1614.6 ; 42.5%]

NM : Zr(0.05), Tc(0.33), Ru(15.3), Rh(15.3),

    Ag(0.01), Cd(0.98), Sn(0.03), Sb(29.9);

      * 회수율 98%    [61.9 ; 1.6%]

         TOTAL : 3801.3

용융염

LiCl,LiO 2

(Cs, Sr,

  Ba 등)

Ac: U(NG)[NG] , Np(0.04), Pu(94.9), Am(2.0),

      Cm(4.4)  [101.34 ; 1.7%]  * 잔류 5%

FPs : Sr(1418.5), Te(7.33), Cs(2287.5), Ba(1993),

     Eu(178.1)  [5884.4 ; 96.7%]

RE : Y(72.6), Pr(0.2), Pm(9.56) ; * 잔류 5%

      Sm(7.9), Ce(3.7)  [94.0 ; 1.5%]

NM : Zr(NG), Tc(0.02), Ru(0.78), Rh(0.78), Ag(NG),

      Cd(0.05), Sn(NG), Sb(1.53) ; 잔류 5%

       [3.2 ; 0.1%]

      TOTAL : 6082.9

Smelting &
Casting

U-Ingot

 To Fission gas
      treatment

 To Fission gas
      treatment

Cs( ) [ %]

 Sr (33.4)

(Unit : Ci)
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