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7KH�³7UDYHOLQJ�:DYH�5HDFWRU´��7:5��LV�D�SURSRVHG�UHDFWRU�GHVLJQ�WKDW�EHORQJV�WR�
D�VHW�NQRZQ�DV�*HQHUDWLRQ�,9�GHVLJQV�WKDW�DUH�GLIIHUHQW�LQ�D�QXPEHU�RI�UHVSHFWV�WKDQ�
WKH�FXUUHQW�FRPPHUFLDO�GHVLJQV�ZKLFK�XVH�ZDWHU�WR�FRRO�WKH�UHDFWRU�DQG�VORZ�GRZQ�
�³PRGHUDWH´�� WKH�QHXWURQV� WKDW�VXVWDLQ� WKH�FKDLQ� UHDFWLRQ�� ,W�ZDV�¿UVW�FRQFHLYHG� LQ�
�����EXW�KDV�EHHQ�LQWHQVLYHO\�LQYHVWLJDWHG�RQO\�VLQFH�DERXW�������PRVW�QRWDEO\�E\�
7HUUD3RZHU��D�FRPSDQ\�IRUPHG�LQ������E\�YHQWXUH�FDSLWDOLVWV��LQFOXGLQJ�%LOO�*DWHV�RI�
0LFURVRIW�IDPH��7HUUD3RZHU�����D�DQG�,QWHOOHFWXDO�9HQWXUHV�������

7KH� 7:5� LV� D� VRGLXP�FRROHG� ³IDVW´� UHDFWRU� GHVLJQ�� ZKLFK� PHDQV� WKDW� HQHUJHWLF�
�³IDVW´�� QHXWURQV� VXVWDLQ� WKH� FKDLQ� UHDFWLRQ��7KH� KHDW� FUHDWHG� E\� ¿VVLRQ� LV� FDUULHG�
DZD\�E\�OLTXLG�VRGLXP��ZKLFK�LV�XVHG�WR�ERLO�ZDWHU��LQ�D�WZR�VWHS�SURFHVV���LQ�WXUQ��WKH�
VWHDP�LV�XVHG�WR�GULYH�D�WXUELQH�JHQHUDWRU�VHW�WR�JHQHUDWH�HOHFWULFLW\��$�7:5�KDV�QHYHU�
EHHQ�EXLOW��+RZHYHU��WKH�7:5�KDV�PXFK�LQ�FRPPRQ�ZLWK�RWKHU�VRGLXP�FRROHG�IDVW�
UHDFWRUV�WKRXJK�WKHUH�DUH�VRPH�LPSRUWDQW�GLIIHUHQFHV��6LQFH�PDQ\�VRGLXP�FRROHG�IDVW�
UHDFWRUV�KDYH�EHHQ�EXLOW�RYHU�PRUH�WKDQ�VL[�GHFDGHV�LQ�VHYHUDO�FRXQWULHV��LW�LV�ZRUWK�
H[DPLQLQJ�WKDW�H[SHULHQFH�WR�KHOS�HYDOXDWH�WKH�SURVSHFWV�IRU�WKH�7:5�

6RGLXP�FRROHG�UHDFWRU�H[SHULHQFH
6RGLXP�FRROHG� IDVW� UHDFWRUV� KDYH� D� FKHFNHUHG� KLVWRU\�� 6RPH� KDYH� RSHUDWHG� ZHOO��
ZKLOH�RWKHUV�KDYH�GRQH�SRRUO\��7KH�PRVW�UHFHQW�FRPPHUFLDO�GHPRQVWUDWLRQ�UHDFWRUV�
EHORQJ�LQ�WKH�ODWWHU�FDWHJRU\��7KH�)UHQFK�GHPRQVWUDWLRQ�UHDFWRU��6XSHUSKpQL[��RSHU�
DWHG�DW�DQ�DYHUDJH�FDSDFLW\�IDFWRU�RI�OHVV�WKDQ���SHUFHQW�RYHU����\HDUV�EHIRUH�EHLQJ�
VKXW�LQ�������WKH�IRUPDO�GHFLVLRQ�QRW�WR�UHRSHQ�LW�ZDV�PDGH�LQ�������,3)0�������S�����
DQG�&KDSWHU�����7KH�-DSDQHVH�0RQMX�UHDFWRU��FRPPLVVLRQHG�LQ�������DQG�FRQQHFWHG�
WR�WKH�JULG�LQ�������KDG�D�VRGLXP�OHDN�DQG�¿UH�LQ�������,W�ZDV�FORVHG�XQWLO�0D\�������
ZKHQ�LW�ZDV�UHVWDUWHG�IRU�WHVWLQJ��EXW�VXIIHUHG�DQRWKHU�DFFLGHQW�LQ�$XJXVW��������1<7�
�������,W�KDV�QRW�EHHQ�UHVWDUWHG�VLQFH��$�VFKHPDWLF�RI�SRRO�W\SH�DQG�ORRS�W\SH�VRGLXP�
FRROHG�UHDFWRUV�LV�VKRZQ�LQ�)LJXUH����VHH�QH[W�SDJH��

Sodium-cooled Gold at the End of a Nuclear Rainbow?
&]�%VNYR�1EOLMNERM��4L�(�

Traveling Wave Reactors:

Sodium-cooled fast reactors have a checkered history. Some have operated well,  while 
others have done poorly. The most recent commercial demonstration reactors belong 
in the latter category.  
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2QH�RI�WKH�PRVW�GLI¿FXOW�HQJLQHHULQJ�SUREOHPV�ZLWK�VRGLXP�FRROHG�UHDFWRUV�KDV�WR�
GR�ZLWK�WKH�IDFW�WKDW�VRGLXP�EXUQV�RQ�FRQWDFW�ZLWK�DLU�DQG�H[SORGHV�RQ�FRQWDFW�ZLWK�
ZDWHU��)XUWKHU��VRPH�RI�WKH�QRQ�UDGLRDFWLYH�VRGLXP�QXFOHL�RI�WKH�FRRODQW�DEVRUE�D�
QHXWURQ�DQG�DUH�WKHUHE\�FRQYHUWHG�WR�LQWHQVHO\�UDGLRDFWLYH�VRGLXP�����/HDNV�FUHDWH�
GLI¿FXOW� FOHDQ�XS� DQG�PDLQWHQDQFH� DQG� UHSDLU� SUREOHPV��7KLV� LV� HVSHFLDOO\� VR� IRU�
SULPDU\�OHDNV��EXW�DOVR�WUXH�IRU�VHFRQGDU\�ORRS�VRGLXP�OHDNV�ZKHUH�QR�UDGLRDFWLYLW\�
UHOHDVHV�DUH�LQYROYHG�±�DV�ZDV�WKH�FDVH�ZLWK�WKH������0RQMX�¿UH��/HDNV�DUH�RIWHQ�
IROORZHG�E\�ZHHNV��PRQWKV��RU�HYHQ�\HDUV�RI�UHSDLU��FOHDQXS��WHVWLQJ�DQG�LQVSHFWLRQ�
EHIRUH�WKH�UHDFWRU�FDQ�EH�UHVWDUWHG��)XUWKHU��OHDNV�KDYH�EHHQ�D�FRPPRQ�SUREOHP�LQ�
VRGLXP�FRROHG�EUHHGHU�SURJUDPV�� LQFOXGLQJ� LQ�)UDQFH�� WKH�8.��,QGLD��5XVVLD��DQG�
-DSDQ��,3)0�������YDULRXV�FKDSWHUV���&RUH�PHOWGRZQ�DFFLGHQWV�FDQ�DOVR�RFFXU��WZR�
RI�WKH�8�6��VRGLXP�FRROHG�EUHHGHUV�KDYH�KDG�SDUWLDO�FRUH�PHOWGRZQV��,3)0�������
SS�����������6RGLXP�FRROHG�UHDFWRUV�KDYH�VRPH�VDIHW\�DGYDQWDJHV�UHODWLYH�WR�SUHVHQW�
GD\�OLJKW�ZDWHU�UHDFWRUV��VXFK�DV�RSHUDWLRQ�DW�ORZ�SUHVVXUH��LQ�FRQWUDVW�WR�OLJKW�ZDWHU�
UHDFWRUV��%XW� WKH\� DOVR� KDYH� VDIHW\� GLVDGYDQWDJHV�� LQFOXGLQJ� WKH� SRWHQWLDO� IRU� WKH�
UHDFWRU� WR�FRQWLQXH� WR�VXVWDLQ�D�FKDLQ� UHDFWLRQ� LQ� WKH�HYHQW�RI�FRRODQW� ORVV� �,3)0�
������SS�������

(YHQ�DSDUW� IURP�WKH�SRRU� UHOLDELOLW\� LQ�PDQ\�FDVHV��VRGLXP�FRROHG�EUHHGHU� UHDFWRU�
FDSLWDO� FRVWV� KDYH� EHHQ� YHU\� YDULDEOH� DQG� KDYH� QRW� GHFUHDVHG� RYHU� WLPH�� )HUPL� ,��
EXLOW�LQ�WKH�����V��FRVW�DERXW��������SHU�NLORZDWW��ZKLOH�WKH�)DVW�)OX[�7HVW�)DFLOLW\��
RSHUDWLRQDO�LQ�������FRVW�RYHU���������SHU�NLORZDWW��6XSHUSKpQL[�FRVW��FRPPLVVLRQHG�
LQ�������DERXW��������SHU�NLORZDWW��EXW�0RQMX��FRPPLVVLRQHG�QHDUO\�D�GHFDGH�ODWHU��
FRVW�RYHU���������SHU�NLORZDWW��DOO�LQ������GROODUV�±�0DNKLMDQL�������7DEOH�����2YHU�
DOO�� LW� LV�H[SHFWHG� WKDW�FRVWV�RI�VRGLXP�FRROHG�EUHHGHUV�ZLOO�EH�VLJQL¿FDQWO\�KLJKHU�
WKDQ�FXUUHQW�UHDFWRUV��,3)0�������S������GHVSLWH�WKH�IDFW�WKDW�DERXW������ELOOLRQ�KDYH�
EHHQ�VSHQW�ZRUOGZLGH�������GROODUV��RQ�WKH�DWWHPSW�WR�FRPPHUFLDOL]H�VRGLXP�FRROHG�
EUHHGHU� UHDFWRUV�� VR� IDU�ZLWKRXW� VXFFHVV� �0DNKLMDQL� ������ S�� ����ZKHUH� DGGLWLRQDO�
UHIHUHQFHV�FDQ�EH�IRXQG��

7KH�XSV�DQG�GRZQV�RI�WKH�VXFFHVVHV�DQG�IDLOXUHV�RI�VRGLXP�FRROHG�UHDFWRUV��LQFOXGLQJ�
WKH�FRPPHUFLDO�IDLOXUH�RI�WKH�PRVW�UHFHQW�RQHV��LQGLFDWH�WKDW�WKHUH�KDV�EHHQ�QR�GH�
PRQVWUDEOH�OHDUQLQJ�FXUYH��3URSRQHQWV�RI�VRGLXP�FRROHG�UHDFWRUV��LQFOXGLQJ�WUDYHOLQJ�
ZDYH�UHDFWRUV��WHQG�QRW�WR�IRFXV�RQ�KRZ�WKH\�SODQ�WR�RYHUFRPH�WKH�SUREOHPDWLF�SDUWV�
RI�WKH�VRGLXP�FRROHG�GHVLJQ�KLVWRU\��FHQWHUHG�LQ�ODUJH�SDUW�RQ�VRGLXP�UHODWHG�SURE�
OHPV��EXW�UDWKHU�WHQG�WR�IRFXV�RQ�WKH�YDVW�DYDLODEOH�UDZ�PDWHULDO�WR�SURGXFH�D�ODUJH�
DPRXQW�RI�SRZHU�IRU�WKH�LQGH¿QLWH�IXWXUH��

Overall,  it is expected that costs of sodium-cooled breeders will be significantly higher 
than current reactors, despite the fact that about $100 billion have been spent world-
wide (2007 dollars) on the attempt to commercialize sodium-cooled breeder reactors, 
so far without success. 



4

8VEZIPMRK�;EZI�6IEGXSVW��7SHMYQ�GSSPIH�+SPH�EX�XLI�)RH�SJ�E�2YGPIEV�6EMRFS[#

7KLV�PLVSODFHG�HPSKDVLV�RQ� WKH� WKHRUHWLFDO� DELOLW\�RI�EUHHGHU� UHDFWRUV� WR� VWUHWFK� WKH�
XUDQLXP�UHVRXUFH�JUHDWO\�KDV�KLVWRULFDOO\�OHG�WR�PHVVLDQLF�SURQRXQFHPHQWV�DQG�SURP�
LVHV��&RPSDUH��IRU�LQVWDQFH��WKH�VWDWHPHQW�LQ�(OOLV�HW�DO�������DERXW�7:5V��³6XFK�KLJK�
IXHO�HI¿FLHQF\��FRPELQHG�ZLWK�DQ�DELOLW\�WR�XVH�XUDQLXP�UHFRYHUHG�IURP�ULYHU�ZDWHU�RU�
VHD�ZDWHU��ZKLFK�KDV�EHHQ�UHFHQWO\�GHPRQVWUDWHG�WR�EH�WHFKQLFDOO\�DQG�HFRQRPLFDOO\�
IHDVLEOH��VXJJHVWV�WKDW�HQRXJK�IXHO�LV�UHDGLO\�DYDLODEOH�IRU�7:5V�WR�JHQHUDWH�HOHFWULF�
LW\�IRU����ELOOLRQ�SHRSOH�DW�8QLWHG�6WDWHV�SHU�FDSLWD�OHYHOV�IRU�PLOOLRQ�\HDU�WLPH�VFDOHV´�
ZLWK�$OYLQ�:HLQEHUJ��SHUKDSV�WKH�EHVW�NQRZQ�2DN�5LGJH�1DWLRQDO�/DERUDWRU\�VFLHQWLVW��
UHFDOOLQJ��LQ�������KLV�DWWLWXGH�LQ�WKH�����V��³«\RX�KDG�LQ�WKH�XUDQLXP�LQ�WKH�URFNV��LQ�
SULQFLSOH��DQ�LQH[KDXVWLEOH�HQHUJ\�VRXUFH±HQRXJK�WR�NHHS�\RX�JRLQJ�IRU�KXQGUHGV�RI�
PLOOLRQV�RI�\HDUV��,�JRW�YHU\��YHU\�H[FLWHG�DERXW�WKDW��EHFDXVH�KHUH�ZDV�DQ�HPERGLPHQW�
RI�D�ZD\�WR�VDYH�PDQNLQG��,�JXHVV�,�DFTXLUHG�D�OLWWOH�ELW�RI�WKH�VDPH�VSLULW�DV�WKH�$\DWROODK�
>.KRPHLQL@�KDV�DW�WKH�PRPHQW´��DV�TXRWHG�LQ�)RUG�������S�������2WKHU�H[DPSOHV�FDQ�EH�
IRXQG�LQ�)RUG������DQG�LQ�0DNKLMDQL�DQG�6DOHVND�������&KDSWHU���

7KH�7:5�ZRXOG�XVH�PHWDO�IXHO��ZLWK�D�OLTXLG�VRGLXP�WKHUPDO�ERQG��(OOLV�HW�DO���������
7KLV�OLTXLG�VRGLXP�LQVLGH�WKH�IXHO�URG�LV�PHDQW�WR�SURYLGH�D�JRRG�WKHUPDO�FRQQHFWLRQ�
ZLWK�WKH�VRGLXP�FRRODQW�DQG�LV�VLPLODU�WR�WKH�IXHO�XVHG�LQ�SDVW�VRGLXP�FRROHG�UHDFWRUV��
6XFK�VSHQW�IXHO�ZRXOG�EH�XQVXLWDEOH�IRU�GLVSRVDO�LQ�D�UHSRVLWRU\��7KH�VRGLXP�KDV�WR�
EH�UHPRYHG�EHIRUH�GLVSRVDO��D�FRVWO\�WDVN��JLYHQ�WKDW�VSHQW�IXHO�LV�KLJKO\�UDGLRDFWLYH�
DQG�VRGLXP�LV�S\URSKRULF�

7UDYHOLQJ�:DYH�5HDFWRU�6SHFL¿FV
7KH�7:5�LV�GLIIHUHQW�LQ�VRPH�VSHFL¿F�UHVSHFWV�IURP�RWKHU�VRGLXP�FRROHG�EUHHGHUV��
7KH�PRVW�LPSRUWDQW�GLIIHUHQFH�LV�WKDW�LQ�WKH�7:5�WKH�EUHHGLQJ�ZRXOG�EH�GRQH�LQ�WKH�
FRUH��E\�GHVLJQ�WKH�QHZO\�FUHDWHG�SOXWRQLXP�ZRXOG�EH�EXUQHG�ZLWKRXW�KDYLQJ�WR�EH�
VHSDUDWHG�¿UVW��,Q�D�FRQYHQWLRQDO�EUHHGHU��WKH�SOXWRQLXP�EUHHGLQJ�LV�GRQH�LQ�D�³EODQ�
NHW´�RXWVLGH�WKH�FRUH��WKH�SOXWRQLXP�ZRXOG�WKHQ�EH�VHSDUDWHG�DQG�IDEULFDWHG�LQWR�IXHO�
LQ�D�UHSURFHVVLQJ�SODQW��RQVLWH�RU�RIIVLWH��

7KH�LQLWLDO�7:5�GHVLJQ�SURSRVHG�ZDV�WKDW�RI�D�UHDFWRU�LQ�ZKLFK�WKH�FKDLQ�UHDFWLRQ�IURQW�
ZRXOG�SURFHHG�OLNH�D�VORZ�ZDYH�DFURVV�WKH�FRUH�PXFK�OLNH�D�FLJDUHWWH�EXUQLQJ�IURP�WLS�
WR�EXWW��ZLWK�WKH�DVKHV�UHPDLQLQJ��LQVLGH��LQ�WKH�FDVH�RI�WKH�UHDFWRU��DV�ZDVWH��7HUUD3RZHU�
KDV�D�YLGHR�LOOXVWUDWLRQ�RI�WKLV�FRQFHSW��LW�FDQ�EH�VHHQ�RQ�D�<RX7XEH�YLGHR�VLPXODWLRQ�
�7HUUD3RZHU�����F���7KHUH�ZRXOG�EH�OLWWOH�RU�QR�XQXVHG�¿VVLOH�RU�IHUWLOH�PDWHULDO��$Q�
HVVHQWLDOO\�����SHUFHQW�XVH�RI�WKH�XUDQLXP�UHVRXUFH�ZDV�LPSOLHG��0RUH�GHWDLOHG�GHVLJQ�
ZRUN�KDV�DSSDUHQWO\�OHG�WR�D�FKDQJH�LQ�WKLV�FRQFHSWXDO�GHVLJQ�LQ�IDYRU�RI�D�FRUH�WKDW�LV�
PRUH�OLNH�D�WUDGLWLRQDO�VRGLXP�FRROHG�EUHHGHU��H[FHSW�WKDW�WKH�IXHO�ZRXOG�EH�³VKXIÀHG´�
SHULRGLFDOO\��HQDEOH�EHWWHU�EUHHG�RI�IXHO�LQ�WKH�FRUH�DQG�ORQJ�SHULRGV�EHWZHHQ�UHIXHOLQJ�
�(OOLV�HW�DO��������DQG�*DUZLQ��������&RQWUDU\�WR�HDUO\�LPSOLFDWLRQV��LOOXVWUDWHG�LQ�WKH�
7HUUD3RZHU�YLGHR�PHQWLRQHG�DERYH��WKH�¿UVW�JHQHUDWLRQ�RI�WKH�7:5�ZRXOG�DFKLHYH�D�
EXUQXS�RI�MXVW����SHUFHQW��(OOLV�HW�DO����������

��(IWMKR�HIXEMPW�SJ�XLI�TVIWIRX�������GSR½KYVEXMSR�EVI�RSX�TYFPMGP]�EZEMPEFPI��
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)XUWKHU��WKH�GHVLJQ�FDQQRW�EXUQ�WKH�SOXWRQLXP�DQG�XUDQLXP�LQ�SUHVHQW�GD\�VSHQW�IXHO�
LQYHQWRU\�IURP�WRGD\¶V�OLJKW�ZDWHU�UHDFWRUV�ZLWKRXW�UHSURFHVVLQJ�±�D�FRVWO\�HQWHUSULVH�
WKDW�ZRXOG�LQFUHDVH�SUROLIHUDWLRQ�ULVNV��)LJXUH����VHH�QH[W�SDJH��VKRZV�D�GLDJUDP�RI�
WKH�ODWHVW�7:5�SXEOLF�GHVLJQ�

5HSURFHVVLQJ��FDOOHG�³UHSXUSRVLQJ´�E\�SURSRQHQWV�±�(OOLV�HW�DO��������VSHQW�IXHO�FRXOG�
VXEVWDQWLDOO\�LQFUHDVH�WKH�IUDFWLRQ�RI�WKH�XUDQLXP�UHVRXUFH�WKDW�LV�XVHG�XSZDUG�IURP����
SHUFHQW�WR�RYHU����SHUFHQW��EXW�DW�WKH�FRVW�RI�LQFUHDVHG�SUROLIHUDWLRQ�ULVN��3URSRQHQWV�
FODLP�WKDW�³UHSXUSRVLQJ´�WKH�IXHO�FDQ�EH�GRQH�³ZLWKRXW�WKH�SUROLIHUDWLRQ�ULVN�RI�¿VVLOH�
PDWHULDO�VHSDUDWLRQV´��(OOLV�HW�DO���������7KLV�FODLP�GRHV�QRW�VWDQG�VFUXWLQ\��(OOLV�HW�DO��
SURSRVH�WKH�VDPH�SURFHVV�DV�WKH�RQH�EHLQJ�GHYHORSHG�IRU�([SHULPHQWDO�)DVW�%UHHGHU�
,,�IXHO��)LJXUH����VHH�SDJH����VKRZV�D�SLORW�HOHFWURUH¿QHU��DW�WKH�,GDKR�1DWLRQDO�/DER�
UDWRU\��ZKHUH� WKH�¿UVW�VRGLXP�FRROHG�UHDFWRU��FDOOHG�([SHULPHQWDO�%UHHGHU�5HDFWRU�
,��ZDV�EXLOW�LQ�������7KLV�WHFKQRORJ\��DOVR�NQRZQ�DV�³S\URSURFHVVLQJ´�DQG�³HOHFWUR�
PHWDOOXUJLFDO�SURFHVVLQJ�´�ZDV�GHYHORSHG�IRU�GHDOLQJ�ZLWK�VRGLXP�ERQGHG�PHWDO�IXHO�
XVHG�LQ�VRGLXP�FRROHG�EUHHGHU�UHDFWRUV��%HQHGLFW�HW�DO���������$������VWXG\�E\�8�6��
QDWLRQDO�ODERUDWRU\�H[SHUWV�FRQFOXGHG�WKDW�WKH�YDULRXV�UHSURFHVVLQJ�WHFKQRORJLHV��LQ�
FOXGLQJ�WKH�HOHFWURUH¿QLQJ�SURFHVV�GLVFXVVHG�LQ�(OOLV�HW�DO��������ZRXOG�SURYLGH�OLWWOH�
DGGLWLRQDO�SUROLIHUDWLRQ�UHVLVWDQFH��VR�IDU�DV�SUROLIHUDQW�VWDWHV�ZHUH�FRQFHUQHG��FRP�
SDUHG�WR�WKH�SUHVHQW�GD\�385(;�SURFHVV�WKDW�KDV�EHHQ�D�VRXUFH�RI�JUHDW�FRQFHUQ��%DUL�
HW�DO���������,W�LV�QRW�D�PDWWHU�RI�ZKDW�SUHVHQW�GD\�QXFOHDU�ZHDSRQ�VWDWHV�ZRXOG�GR�
ZLWK�WKH�WHFKQRORJ\��EXW�ZKDW�SRWHQWLDO�SUROLIHUDQW�VWDWHV�FRXOG�GR�ZLWK�LW�

(YHQ�ZLWK�YHU\�KLJK�XVH�RI�WKH�XUDQLXP�UHVRXUFH�DQG�UHSHDWHG�UHSURFHVVLQJ��D�GHHS�
JHRORJLF� UHSRVLWRU\�ZRXOG�EH�QHHGHG� LQ�DQ\�FDVH��7KLV� LV�D�FHQWUDO� UHDVRQ� WKDW� WKH�
%OXH�5LEERQ�&RPPLVVLRQ�RQ�$PHULFD¶V�1XFOHDU�)XWXUH�UHFRPPHQGHG�WKDW�D�UHSRVL�
WRU\�SURJUDP�VKRXOG�SURFHHG�LQGHSHQGHQW�RI�WKH�QXFOHDU�SRZHU�DQG�UHSURFHVVLQJ�SDWK�
FKRVHQ�E\�WKH�8QLWHG�6WDWHV��%5&�������S�������

$�RQFH�WKURXJK�RSHQ�F\FOH�7:5�ZRXOG�KDYH�DQ�DGYDQWDJH�RYHU�FRQYHQWLRQDO�EUHHG�
HUV�LQ�WKDW�QR�UHSURFHVVLQJ�ZRXOG�EH�QHHGHG�WR�DFKLHYH�PXFK�JUHDWHU�XVH�RI�WKH�XUD�
QLXP�UHVRXUFH�UHODWLYH�WR�WRGD\¶V�OLJKW�ZDWHU�UHDFWRUV��'LUHFW�GLVSRVDO�RI�VSHQW�IXHO�
ZRXOG�UHGXFH�SUROLIHUDWLRQ�ULVN�UHODWLYH� WR�FRQYHQWLRQDO�EUHHGHUV��EXW� WKLV� LW�ZRXOG�
SRVH�FRQVLGHUDEOH�GLI¿FXOWLHV��6SHFL¿FDOO\��WKH�VRGLXP�XVHG�DV�D�WKHUPDO�ERQG�LQ�WKH�
IXHO�ZRXOG�KDYH�WR�EH�UHPRYHG�¿UVW��3UHVHQW�GD\�UHDFWRU�VSHQW�IXHO�UHTXLUHV�QR�FRP�
SDUDEOH�VWHS�DQG�FDQ�EH�SXW�LQWR�GLVSRVDO�FRQWDLQHUV�ZLWKRXW�VXFK�LQWHUPHGLDWH�VWHSV��
ULVNV��DQG�FRVWV��

%\�WKH�VDPH�WRNHQ��WKH�GLVSRVDO�RI�7:5�VSHQW�IXHO�ZRXOG�FUHDWH�LWV�RZQ�SUREOHPV��
7KH� VSHQW� IXHO�ZRXOG�FRQWDLQ� UHVLGXDO�XUDQLXP�DQG�XQEXUQHG� WUDQVXUDQLF� UDGLRQX�
FOLGHV�LQFOXGLQJ�SOXWRQLXP������,W�ZRXOG�DOVR�FRQWDLQ�WKH�XVXDO�YDULHW\�RI�VKRUW��DQG�
ORQJ�OLYHG�¿VVLRQ�SURGXFWV��H[FHSW�WKDW�D�PXFK�ODUJHU�DPRXQW�ZRXOG�EH�FRQWDLQHG�SHU�
XQLW�YROXPH�GXH�WR�WKH�PXFK�KLJKHU�EXUQXS��
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*-+96)��

*MKYVI����8VEZIPMRK�[EZI�VIEGXSV��8LI�GSVI�MW�EX�XLI�FSXXSQ�GIRXIV���7SYVGI��8IVVE4S[IV��
8;6�4�6IEGXSV��EX�LXXT���XIVVETS[IV�GSQ�YTPSEHW�QYPXMQIHME�8;6�4�NTK
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*-+96)��

*MKYVI����4MPSX�±)PIGXVSVI½RIV²�JSV�)\TIVMQIRXEP�&VIIHIV�6IEGXSV�--�EX�-HELS�2EXMSREP�
0EFSVEXSV]��6ITVSGIWWMRK�JSV�XLI�8;6�[SYPH�TVIWYQEFP]�YWI�E�WMQMPEV�VITVSGIWWMRK�XIGL�
RSPSK]���7SYVGI��;MOMQIHME�'SQQSRW��EYXLSV��%VKSRRI�2EXMSREP�0EFSVEXSV]��EX�LXXT���
GSQQSRW�[MOMQIHME�SVK�[MOM�*MPI�)&6)PIGXVSVI½RIV�NTK
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$V�D�FRQVHTXHQFH��WKH�ORFDO�WKHUPDO�ORDGV�FUHDWHG�E\�7:5�VSHQW�IXHO�LQ�D�UHSRVLWRU\�
ZRXOG� EH� PXFK� KLJKHU� WKDQ� ZLWK� WRGD\¶V� VSHQW�
IXHO��7KLV�PD\�PDNH�WKH�VLWH�VHOHFWLRQ�DQG�UHSRVL�
WRU\�GHVLJQ�PRUH�GLI¿FXOW�WKDQ�LW�DOUHDG\�LV��)RU�LQ�
VWDQFH��LW�PD\�LQFUHDVH�WKH�ULVN�RI�ORFDO�¿VVXUHV�LQ�
WKH�YLFLQLW\�RI�WKH�GLVSRVDO�ORFDWLRQV��VXFK�¿VVXUHV�
FRXOG�RSHQ�XS�PRUH�SDWKZD\V�IRU�UDGLRDFWLYH�PD�
WHULDOV�WR�UHDFK�WKH�KXPDQ�HQYLURQPHQW�UHODWLYH�WR�
SUHVHQW�GD\�VSHQW�IXHO��:H�KDYH�QRW�FRPH�DFURVV�
DQ\�VHULRXV�DQDO\VLV�RI�ZDVWH�GLVSRVDO�DQG�UHSRVL�
WRU\�LVVXHV�IURP�SURSRQHQWV�RI�7:5V�WKDW�ZRXOG�
EH�FUHDWHG�E\�GLUHFW�GLVSRVDO�RI�YHU\�KLJK�EXUQXS�
7:5�VSHQW�IXHO���

7KH�7:5�ZRXOG�XVH�XUDQLXP�IXHO�HQULFKHG�WR�D�
PXFK�KLJKHU�GHJUHH�WKDQ�SUHVHQW�OLJKW�ZDWHU�UHDF�
WRUV�²���� SHUFHQW�� LQVWHDG� RI� �� WR� �� SHUFHQW�� ,W�
LV�D� UHODWLYHO\�VKRUW�VWHS�IURP����SHUFHQW�HQULFKHG�XUDQLXP�WR����SHUFHQW�HQULFKHG�
ZHDSRQV�JUDGH�XUDQLXP�

2QH�H[WUDYDJDQW�FODLP�LV� WKDW� WKH�7:5�ZRXOG�RQO\�QHHG�³RQH�XUDQLXP�HQULFKPHQW�
SODQW�SHU�SODQHW´��:DOG��������WKH�UHDOLW\�ZRXOG�OLNHO\�EH�TXLWH�GLIIHUHQW��:LWKRXW�UH�
SURFHVVLQJ��HDFK�¿UVW�JHQHUDWLRQ�7:5�ZRXOG�UHTXLUH�DERXW���PHWULF�WRQ�RI����SHUFHQW�
HQULFKHG�XUDQLXP�SHU�\HDU� �*DUZLQ���������:KLOH� WKLV� UHGXFHV� WKH� VHSDUDWLYH�ZRUN�
UHTXLUHG�E\�DERXW�D�IDFWRU�RI�¿YH�UHODWLYH�WR�OLJKW�ZDWHU�UHDFWRUV��ZLGHVSUHDG�DGRSWLRQ�
RI�7:5V�FRXOG�UHTXLUH�ODUJH�QXPEHUV�RI�HQULFKPHQW�SODQWV�FRQ¿JXUHG�WR�SURGXFH�XUD�
QLXP�HQULFKHG�WR�D�GHJUHH�WKDW�LV�PXFK�FORVHU�WR�ZHDSRQV�JUDGH�WKDQ�SUHVHQW�GD\�UHDF�
WRUV��,I�UHFRQ¿JXUHG��DQ�HQULFKPHQW�SODQW�WKDW�SURGXFHV���WRQ�RI����SHUFHQW�HQULFKHG�
XUDQLXP�ZRXOG�SURGXFH�DERXW�����NJ�RI����SHUFHQW�+(8��RU�QHDUO\���ERPEV�ZRUWK�

$W�D�W\SLFDO�VL]H�RI���PLOOLRQ�NLORJUDPV�RI�VHSDUDWLYH�ZRUN�SHU�\HDU��D�VLQJOH�HQULFKPHQW�
SODQW�ZRXOG�IXHO�DERXW����7:5V��,Q�ERPE�HQULFKPHQW�FRQ¿JXUDWLRQ��HDFK�VXFK�SODQW�
FRXOG�SURGXFH�ZHOO�RYHU�����ERPEV�ZRUWK�RI�HQULFKHG�XUDQLXP��3URSRQHQWV�KDYH�VXJ�
JHVWHG�WKDW�WKH�ZRUOG�FRXOG�DGRSW�WKLV�DV�LWV�PDLQ�SRZHU�VRXUFH�WR�SURYLGH�HOHFWULFLW\�DW�
WKH�FXUUHQW�8�6��OHYHO�ZRUOGZLGH�IRU�D�JOREDO�SRSXODWLRQ�RI����ELOOLRQ��(OOLV�HW�DO��������

��+EV[MR�GEPGYPEXIW�XLEX����QIXVMG�XSRW�SJ���	�IRVMGLIH�JYIP�[SYPH�FI�RIIHIH�JSV�VIEGXSV�STIVEXMSR�
EX�E�PIZIP�SJ���KMKE[EXXW�XLIVQEP�JSV����]IEVW��MR�EHHMXMSR�XS�����QIXVMG�XSRW�SJ�HITPIXIH�YVERMYQ����

The TWR would use uranium 
fuel enriched to a much higher 
degree than present light 
water reactors — 15 percent, 
instead of 4 to 5 percent. It is 
a relatively short step from 15 
percent enriched uranium to 
90 percent enriched weapons 
grade uranium.

If reconfigured, an enrichment plant that produces 1 ton of 15 percent enriched  
uranium would produce about 146 kg of 90 percent HEU, or nearly 6 bombs worth.
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$VVXPLQJ�7:5V�ZRXOG�VXSSO\����SHUFHQW�RI�WKLV�WRWDO��D�KLJKO\�XQUHDOLVWLF��������
UHDFWRUV�RI�������PHJDZDWWV��RQH�JLJDZDWW��HDFK�ZRXOG�KDYH�WR�EH�EXLOW��(YHQ�LI�
EXUQXS�LV�GRXEOHG�ZLWKRXW�UHSURFHVVLQJ�WKURXJK�IXHO�HOHPHQW�UHSRVLWLRQLQJ�LQ�DG�

YDQFHG� 7:5V�� DERXW� ��� W\SLFDO� HQULFKPHQW� SODQWV�
ZRXOG�EH�QHHGHG�WR�IXHO�WKHP��7KH�UHSODFHPHQW�RI�ROG�
XQLWV��DW�D�OLIH�RI����\HDUV��ZRXOG�UHTXLUH�RQH�QHZ�HQ�
ULFKPHQW�SODQW�WR�FRPH�RQ�OLQH�HDFK�\HDU��5HFDOO�WKDW�
MXVW�RQH�VLPLODU�SODQW�HQULFKLQJ�XUDQLXP�WR����SHUFHQW�
LQ�,UDQ�KDV�FUHDWHG�D�PDMRU�DQG�SURORQJHG�VHFXULW\�FUL�
VLV� WKDW� LV� VR� IDU� XQUHVROYHG�� � )LIW\� SODQWV�ZRXOG� EH�
FDSDEOH�RI�SURGXFLQJ�ZHOO�RYHU��������ERPEV�ZRUWK�
RI�KLJKO\� HQULFKHG�XUDQLXP�HDFK�\HDU��6DIHJXDUGLQJ�
WKLV�JOREDO�HQULFKPHQW�FDSDFLW\�VXI¿FLHQWO\�WR�HQVXUH�
WKDW�QRW�D�VLQJOH�ERPE¶V�ZRUWK�ZDV�GLYHUWHG�ZRXOG�EH�
D�YHU\�WRXJK��SRVVLEO\�LQVXSHUDEOH��MRE��/HVV�XQUHDO�
LVWLFDOO\��RQH�PLJKW�FRQVLGHU�WKH�,QWHUQDWLRQDO�$WRPLF�

(QHUJ\�$JHQF\¶V�KLJK�QXFOHDU�HVWLPDWH�RI�������JLJDZDWWV�IRU�WKH�\HDU�������,$($�
������S������DQG� LPDJLQH� WKDW�7:5V�ZRXOG�VXSSO\�������JLJDZDWWV�RI� WKLV� WRWDO��
$VVXPLQJ�WKHVH�WR�EH�¿UVW�JHQHUDWLRQ�7:5V�VLQFH�WKH\�ZRXOG�EH�EXLOW�EHIRUH�������
HYHQ� WKLV� VPDOOHU�QXPEHU�ZRXOG� UHTXLUH� WHQ� W\SLFDO�RSHUDWLQJ�HQULFKPHQW�SODQWV��
ZLWK�RQH�QHZ�SODQW�EHLQJ�UHTXLUHG�DERXW�HYHU\�¿YH�\HDUV�DV�D�UHSODFHPHQW���

,W�LV�KLJKO\�XQOLNHO\�WKDW�HQULFKPHQW�SODQWV�FDQ�EH�LQWHUQDWLRQDOL]HG�RU�FHQWUDOL]HG�LQ�
WKH�:HVW��D�QHFHVVDU\�SUHFRQGLWLRQ�IRU�D�IHZ�YHU\�ODUJH�SODQWV�WR�VXSSO\�WKH�HQULFKHG�
XUDQLXP�IRU�7:5V��VKRXOG� WKH\�EHFRPH�WKH�PDLQVWD\V�RI�ZRUOG�HOHFWULFLW\�VXSSO\��
6HYHUDO�GHFDGHV�RI�VXFK�SURSRVDOV�KDYH�QRW�\LHOGHG�D�VLQJOH�HQULFKPHQW�RU�UHSURFHVV�
LQJ�IDFLOLW\�XQGHU�LQWHUQDWLRQDO�FRQWURO��$UWLFOH�,9�RI�WKH�1XFOHDU�1RQ�3UROLIHUDWLRQ�
7UHDW\��137��KDV�JXDUDQWHHG�WR�PHPEHUV�DQ�³LQDOLHQDEOH�ULJKW´�WR�FRPPHUFLDO�QXFOH�
DU�WHFKQRORJ\�WKDW�VLJQDWRU\�JRYHUQPHQWV�DUH�ORDWK�WR�JLYH�XS��,W�VKRXOG�EH�QRWHG�WKDW�
UHSURFHVVLQJ�KDV�QRW�EHHQ�UXOHG�RXW�IRU�7:5V�DQG�LQGHHG�LV�H[SOLFLWO\�PHQWLRQHG�DV�
RQH�RSWLRQ�IRU�VWUHWFKLQJ�WKH�XUDQLXP�UHVRXUFH�IXUWKHU��(OOLV�HW�DO���������5HSURFHVV�
LQJ�FRXOG�UHGXFH�HQULFKPHQW�UHTXLUHPHQWV�VLJQL¿FDQWO\�RQ�WKH�IURQW�HQG��EXW�LW�ZRXOG�
LQFUHDVH�SUROLIHUDWLRQ�ULVNV�DW�WKH�EDFN�HQG��ZKHUH�WKH�VHSDUDWHG�PDWHULDO�FDQ�EH�UH�
¿QHG�LQWR�ZHDSRQV�XVDEOH�SOXWRQLXP��%DUL�HW�DO��������

,Q�VXP��FRQWUDU\�WR�FODLPV��WKHVH�KHXULVWLF�FDOFXODWLRQV�VKRZ�WKDW�7:5V��OLNH�RWKHU�
VRGLXP�FRROHG�EUHHGHUV��ZRXOG�FUHDWH�VLJQL¿FDQW�SUROLIHUDWLRQ�ULVNV��ZLWK�RU�ZLWKRXW�
UHSURFHVVLQJ��ZHUH�WKH\�WR�EH�XVHG�DV�D�PDLQVWD\�RI�JOREDO�SRZHU�JHQHUDWLRQ�

Contrary to claims, these heuristic calculations show that TWRs, like other  
sodium-cooled breeders, would create significant proliferation risks, with or without  
reprocessing, were they to be used as a mainstay of global power generation.

Safeguarding this global 
enrichment capacity  
sufficiently to ensure that 
not a single bomb’s worth 
was diverted would be  
a very tough, possibly 
insuperable job. 
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5HVRXUFH�DQG�&RVW�&RQVLGHUDWLRQV�
7KH�PDLQ�DUJXPHQW�WKDW�KDV�EHHQ�PDGH�IRU�7:5V�LV�WKDW�WKH\�FDQ�JUHDWO\�H[SDQG�WKH�
XVH�RI�WKH�XUDQLXP�UHVRXUFH�ZLWKRXW�UHSURFHVVLQJ��%XW�D�SDXFLW\�RI�XUDQLXP�UHVRXUFHV�
LV�QRW�KROGLQJ�EDFN�QXFOHDU�SRZHU�±�LW� LV�WKH�FDSLWDO�FRVW�RI�WKH�UHDFWRUV��5HGXFLQJ�
WKH�FRVW�RI�XUDQLXP�UHVRXUFHV�VLJQL¿FDQWO\�ZLOO�GR�DOPRVW�QRWKLQJ� WR�DOOHYLDWH� WKLV�
SUREOHP��VLQFH�WKH�FRVW�RI�PLQHG�XUDQLXP�LQ�H[LVWLQJ�SRZHU�SODQWV�LV�URXJKO\�WZR�SHU�
FHQW�RI�WKH�RYHUDOO�FRVW�RI�QXFOHDU�SRZHU��7KH�PXFK�ORZHU�FRVW�RI�PLQHG�XUDQLXP�IRU�
7:5V�ZLOO�DW�PRVW�HOLPLQDWH�D�IHZ�SHUFHQW�RI�WKH�FRVW�RI�SRZHU��LQFOXGLQJ�DOO�FDSLWDO�
DQG�RSHUDWLQJ�FRVWV����

7KH�KLJK�FDSLWDO�FRVW�DQG�¿QDQFLDO�ULVN�RI�QXFOHDU�UHDFWRUV�OHG�WKH�&(2�RI�*HQHUDO�
(OHFWULF�WR�VD\�WKDW�KH�ZRXOG�³QHYHU�GR�QXFOHDU´�ZHUH�KH�D�XWLOLW\�&(2�EHFDXVH�KH�
ZRXOG�KDYH�WR�³EHW�P\�FRPSDQ\´�RQ�WKH�SURMHFW��)LQDQFLDO�7LPHV��������7:5V�GR�
QRWKLQJ�WR�VROYH�WKLV�SUREOHP��RQ�WKH�FRQWUDU\��EHLQJ�VRGLXP�FRROHG�EUHHGHUV��WKH\�
DUH�OLNHO\�WR�EH�PRUH�H[SHQVLYH�WKDQ�H[LVWLQJ�UHDFWRUV��(YHQ�LI�7:5�FDSLWDO�FRVWV�DUH�
MXVW��������SHU�NLORZDWW�PRUH� WKDQ� OLJKW�ZDWHU� UHDFWRUV�� WKH�DGGHG�FDSLWDO� FRVW�SHU�
N:K�ZLOO�EH�DERXW�RQH�FHQW�SHU�N:K��ZKLFK�LV�URXJKO\�¿YH�WLPHV�WKH�FRVW�RI�PLQHG�
XUDQLXP�IRU�/:5V���

6R� IDU� DV� WKH� DELOLW\� RI�7:5V� WR� FRQWULEXWH� WR� D� ORZ�FDUERQ� VRXUFH� RI� HOHFWULFLW\��
LW�VKRXOG�EH�QRWHG�WKDW�WKH�WDUJHW�GDWH�IRU�HOLPLQDWLRQ�RI�PRVW�IRVVLO�IXHO�XVH�����WR�
���SHUFHQW��IRU�FOLPDWH�SURWHFWLRQ�LV�������DERXW�WKH�VDPH�\HDU�WKDW�-DSDQ�KRSHV�WR�
FRPPHUFLDOL]H�WKH�FRQYHQWLRQDO�VRGLXP�FRROHG�EUHHGHU��,3)0�������S�������2Q�WKH�
PRUH�RSWLPLVWLF�VLGH��)UHQFK�EUHHGHU�UHDFWRU�DGYRFDWHV�DLP�WR�UHSODFH�KDOI�RI�)UDQFH¶V�
QXFOHDU�FDSDFLW\�ZLWK�VRGLXP�FRROHG�EUHHGHUV�E\�������ZLWK�WKH�RWKHU�KDOI�EHLQJ�OLJKW�
ZDWHU�UHDFWRUV��:RUOG�1XFOHDU�$VVRFLDWLRQ��������

��%X������TIV�OMPSKVEQ�SJ�REXYVEP�YVERMYQ���2YGPIEV�IPIGXVMGMX]�GSWX�MW�XEOIR�EW�EFSYX���GIRXW��O;L��
FEWIH�SR�XLI�%4�����VIEGXSVW�YRHIV�GSRWXVYGXMSR�MR�+ISVKME�ERH���TIVGIRX�EZIVEKI�GSWX�SJ�GETMXEP��)PPMW�
IX�EP�������IWXMQEXI�XLI�YVERMYQ�GSWX�EX���TIVGIRX�F]�EWWYQMRK�E�ZIV]�PS[�GSWX�SJ�RYGPIEV�TS[IV�EX���
GIRXW�O;L�

��8IVVE4S[IV Ẃ�')3��.SLR�+MPPIPERH��I\TIGXW�XLI�8;6�XS�GSWX�EFSYX�XLI�WEQI�EW�XSHE] Ẃ�VIEGXSVW�FYX�
LEW�FIIR�UYSXIH�EW�WE]MRK�XLEX�±XLI�NYV]�MW�WXMPP�RSX�MR�SR�XLEX²��&YPPMW�����E���%W�RSXIH�EFSZI��XLI�LMW�
XSV]�SJ�WSHMYQ�GSSPIH�VIEGXSV�GSWXW��HMWGYWWIH�FVMI¾]�EFSZI��TVSZMHIW�PMXXPI�VIEWSR�XS�FIPMIZI�XLEX�XLMW�
I\TIGXEXMSR�[MPP�FI�VIEPM^IH��

The main argument that has been made for TWRs is that they can greatly expand  
the use of the uranium resource without reprocessing. But a paucity of uranium 
resources is not holding back nuclear power – it is the capital cost of the reactors. 
Reducing the cost of uranium resources significantly will do almost nothing to  
alleviate this problem.
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(YHQ�PRUH�RSWLPLVWLFDOO\��7:5�SURSRQHQWV�DLP�WR�KDYH�D�GHPRQVWUDWLRQ�UHDFWRU�RSHU�
DWLQJ�E\������DQG�WKH�¿UVW�FRPPHUFLDO�UHDFWRU�E\�WKH�ODWH�����V��7HUUD3RZHU�����E���
7KLV�LV�DQ�LPSRVVLEOH�VFKHGXOH��DW�OHDVW�IRU�WKH�8QLWHG�6WDWHV��7KH�7:5�GHVLJQ��OLNH�
RWKHU� VRGLXP�FRROHG� UHDFWRUV�� LV� VR� GLIIHUHQW� IURP� SUHVHQWO\� OLFHQVHG� UHDFWRUV� WKDW�
WKH�1XFOHDU�5HJXODWRU\�&RPPLVVLRQ�ZLOO�KDYH�WR�ZULWH�UHJXODWLRQV�VSHFL¿FDOO\�WDL�

ORUHG� IRU� WKHP��)RU� LQVWDQFH�� DFFL�
GHQW�PHFKDQLVPV�LQ�VRGLXP�FRROHG�
EUHHGHUV� DUH�GLIIHUHQW� WKDQ� LQ� OLJKW�
ZDWHU�UHDFWRUV��,W�ZLOO�WDNH�\HDUV�IRU�
WKH� 1XFOHDU� 5HJXODWRU\� &RPPLV�
VLRQ�WR�VWDII�XS�DQG�DFTXLUH�WKH�QHF�
HVVDU\� GDWD� DQG� H[SHUWLVH� WR� ZULWH�
WKH�UXOHV�DQG�GR�WKH�VDIHW\�DQG�ULVN�
HYDOXDWLRQV�� $V� D� UHVXOW�� FHUWL¿FD�
WLRQ�DQG� OLFHQVLQJ�RI� D�GHPRQVWUD�
WLRQ�UHDFWRU�GHVLJQ�LV�OLNHO\�WR�WDNH�
PXFK� ORQJHU� WKDQ�SURSRQHQWV�KDYH�

DOORZHG�IRU�VR�IDU��3HUKDSV�WKDW�LV�ZK\�7HUUD3RZHU�LV�UHSRUWHGO\�H[SORULQJ�DJUHHPHQWV�
ZLWK�&KLQD�DQG� ,QGLD� �%XOOLV�����E��HYHQ� WKRXJK�&KLQD�KDV� OLWWOH�H[SHULHQFH�ZLWK�
VRGLXP�FRROHG�EUHHGHU�UHDFWRUV��DQG�,QGLD¶V�UHFRUG�VR�IDU�KDUGO\�LQVSLUHV�FRQ¿GHQFH��
KDYLQJ�EHHQ�SODJXHG�E\�OHDNV�DQG�DFFLGHQWV�� �)XUWKHU��OLNH�RWKHU�FRXQWULHV��VXFK�DV�
)UDQFH�DQG�-DSDQ��WKDW�KDYH�SXUVXHG�GUHDPV�RI�EUHHGHU�UHDFWRUV�EHFRPLQJ�D�PDLQVWD\�
RI�HOHFWULFLW\�VXSSO\��,QGLD¶V�EUHHGHU�DPELWLRQV�KDYH�VXIIHUHG�UHSHDWHG�VHWEDFNV�DQG�
GHOD\V��5DPDQD�������

%XW�HYHQ�LI�WKH�PRVW�RSWLPLVWLF�VFKHGXOHV�DUH�PHW��7:5V�DUH�DW�VLJQL¿FDQW�ULVN�RI�EH�
LQJ�HFRQRPLFDOO\�DQG�WHFKQRORJLFDOO\�REVROHWH�DURXQG�WKH�WLPH�RI�FRPPHUFLDOL]DWLRQ��
)LUVW��WKH\�ZLOO�EH�XQOLNHO\�WR�FRPSHWH�ZLWK�H[LVWLQJ�QXFOHDU�UHDFWRU�GHVLJQV�EHFDXVH�
XUDQLXP�LV�QRW�D�VFDUFH�UHVRXUFH�DQG�ZLOO�QRW�EH�IRU�PDQ\�GHFDGHV��6HFRQG��GLVWULE�
XWHG�WHFKQRORJLHV��VXFK�DV�VRODU�SKRWRYROWDLFV��PLFURWXUELQHV��GHPDQG�UHVSRQVH��DQG�
VWRUDJH�DUH�GHYHORSLQJ�VR�IDVW�WKDW�WKH\�SUHVHQW�D�³GLVUXSWLYH�FKDOOHQJH´�WR�WKH�XWLOLW\�
LQGXVWU\��DV�FHOO�SKRQHV�GLG�WR�ODQGOLQHV��7KLV�LV�LQFUHDVLQJO\�UHDOL]HG�E\�WKH�HOHFWULF�
XWLOLW\�LQGXVWU\�LWVHOI��DV�FDQ�EH�VHHQ�LQ�D�UHSRUW�E\�WKH�LQGXVWU\¶V�(GLVRQ�(OHFWULF�,Q�
VWLWXWH�SXEOLVKHG�LQ�-DQXDU\�������((,��������

$�FULWLFDO�UHVRXUFH�FRQVLGHUDWLRQ�KDV�QRW�HQWHUHG�WKH�7:5�GLVFXVVLRQ�\HW��7KH�7:5�
LV�D� WKHUPDO�JHQHUDWLRQ� WHFKQRORJ\� WKDW�� OLNH� WRGD\¶V� UHDFWRUV�DQG�FRDO�¿UHG�SRZHU�
SODQWV��XVHV�D�ORW�RI�ZDWHU��(DFK�SUHVHQW�GD\�������PHJDZDWW�UHDFWRU�HYDSRUDWHV�EH�
WZHHQ�WHQ�DQG�WZHQW\�PLOOLRQ�JDOORQV�RI�ZDWHU�D�GD\��ZLWK�ZDWHU�LQWDNH�UHTXLUHPHQWV�
LQ�WKH�KXQGUHGV�RI�PLOOLRQV�RI�JDOORQV�D�GD\��:DWHU�LV�IDU�PRUH�OLNHO\�WR�EH�D�FULWLFDO�

��'LMRE�LEW�NYWX�SRI�TMPSX�WGEPI�WSHMYQ�GSSPIH�VIEGXSV�����QIKE[EXXW�XLIVQEP�[LMGL�[IRX�GVMXMGEP�MR�
������;SVPH�2YGPIEV�%WWSGMEXMSR������

TerraPower is reportedly exploring  
agreements with China and India even though 
China has little experience with sodium-
cooled breeder reactors and India’s record so 
far hardly inspires confidence, having been 
plagued by leaks and accidents. 
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UHVRXUFH�LQ�WKH�FRPLQJ�GHFDGHV�±�PXFK�PRUH�VR�WKDQ�XUDQLXP��+LJKHU�HI¿FLHQF\�FDQ�
UHGXFH�WKLV�ZDWHU�UHTXLUHPHQW�PRGHVWO\��EXW�VRODU�39�DQG�ZLQG�HQHUJ\�XVH�HVVHQWLDOO\�
QR�ZDWHU�E\�FRPSDULVRQ��

%\�IRFXVLQJ�RQ�WKH�XUDQLXP�UHVRXUFH�LVVXH��ZKLFK�LV�DQ�HFRQRPLF�QRQ�SUREOHP�IRU�
WKH�IRUHVHHDEOH�IXWXUH��ZKLFK�RQH�FDQ�UHDVRQDEO\�GH¿QH�DV�OHVV�WKDQ�����\HDUV�JLYHQ�
WKH�VFDOH�DQG�FKDUDFWHU�RI�WHFKQRORJLFDO��HFRQRPLF��DQG�VHFXULW\�FKDQJHV�VLQFH�������
WKH�HYH�RI�:RUOG�:DU�,���7:5�SURSRQHQWV�KDYH�ORVW�VLJKW�RI�WKH�SUDFWLFDO�SUREOHPV�
WKDW�KDYH�SUHYHQWHG�FRPPHUFLDOL]DWLRQ�RI�VRGLXP�FRROHG�EUHHGHUV�GHVSLWH�LPPHQVH�
HIIRUW�DQG�H[SHQVH�RYHU�PRUH�WKDQ�VL[�GHFDGHV��7KH\�KDYH�DOVR�QRW�WDNHQ�DGHTXDWH�DF�
FRXQW�RI�WKH�WZHQW\�¿UVW�FHQWXU\�ORZ�FDUERQ�GLVWULEXWHG��UHQHZDEOH�VPDUW�JULG�WKDW�LV�
DOUHDG\�HPHUJLQJ�DQG�WKDW�ZLOO�OLNHO\�EHFRPH�WKH�FHQWHU�RI�WKH�HOHFWULFLW\�V\VWHP�RYHU�
WKH�QH[W�WZR�WR�WKUHH�GHFDGHV��

)RU�D�OLVW�RI�,((5�IXQGHUV��SOHDVH�YLVLW�RXU�ZHEVLWH��ZZZ�LHHU�RUJ�

$FNQRZOHGJHPHQWV��7KDQNV� WR�0�9��5DPDQD�RI�3ULQFHWRQ�8QLYHUVLW\� IRU�UHYLHZLQJ�
WKLV�SDSHU��2QO\�WKH�DXWKRU�LV�UHVSRQVLEOH�IRU�DQ\�HUURUV��RI�FRXUVH�
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