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5HTXLUHPHQW DQG 3URVSHFW RI 1XFOHDU 'DWD $FWLYLWLHV IRU 1XFOHDU 6DIHW\

,WVXUR .,085$

3URIHVVRU (PHULWXV� .\RWR 8QLYHUVLW\

'LUHFWRU� ,QVWLWXWH RI 1XFOHDU 7HFKQRORJ\� ,QVWLWXWH RI

1XFOHDU 6DIHW\ 6\VWHP� ,QF�� 0LKDPD� )XNXL ��������

H�PDLO � NLPXUD#LQVV�FR�MS

2ZLQJ WR FRQWLQXRXV HIIRUWV E\ WKH PHPEHUV RI -1'& �-DSDQHVH 1XFOHDU 'DWD &RPPLWWHH�

DQG 1XFOHDU 'DWD &HQWHU LQ -$(5, �-DSDQ $WRPLF (QHUJ\ 5HVHDUFK ,QVWLWXWH�� VHYHUDO VXSHUE

HYDOXDWHG QXFOHDU GDWD ILOHV� VXFK DV -(1'/� )3 �ILVVLRQ SURGXFW� \LHOGV DQG GHFD\ KHDW� KDYH

EHHQ FRPSLOHG LQ -DSDQ DQG RSHQHG WR WKH ZRUOG� +RZHYHU� WKH\ DUH VHOGRP DGRSWHG LQ VDIHW\

GHVLJQ DQG VDIHW\ HYDOXDWLRQ RI OLJKW ZDWHU UHDFWRUV DQG DUH KDUGO\ IRXQG LQ UHODWHG VDIHW\

UHJXODWRU\ JXLGHOLQHV DQG VWDQGDUGV H[FHSW WKH GHFD\ KHDW� ,Q WKLV UHSRUW� VKRZQ DUH D IHZ

H[DPSOHV RI SUHVHQWO\ XVHG QXFOHDU GDWD LQ WKH VDIHW\ GHVLJQ DQG WKH VDIHW\ HYDOXDWLRQ RI 3:5V

�SUHVVXUL]HG ZDWHU UHDFWRUV� DQG VR IRUWK� $QG WKHQ� VHYHUDO SURFHGXUHV DUH UHFRPPHQGHG LQ

RUGHU WR HQKDQFH PRUH XWLOL]DWLRQ RI -DSDQHVH HYDOXDWHG QXFOHDU GDWD ILOHV IRU QXFOHDU VDIHW\�

�� ,QWURGXFWLRQ

$W SUHVHQW� �� OLJKW ZDWHU UHDFWRUV SURGXFH DERXW ��� RI HOHFWULFLW\ LQ -DSDQ� DQG D QHZ IXHO

UHSURFHVVLQJ SODQW LV QRZ EHLQJ FRQVWUXFWHG LQ 5RNNDVKR�PXUD� +RZHYHU� VXFFHVVLYHO\ RFFXUUHG

DFFLGHQWV� SDUWLFXODUO\ WKH PRVW UHFHQW RQH DW D IXHO FRQYHUVLRQ SODQW RI -&2� ,QF� LQ 7RNDL�PXUD�

PXVW KDYH LQFUHDVHG DQ[LHW\ RQ QXFOHDU HQHUJ\ LQ PDQ\ SHRSOH·V PLQG� -DSDQHVH QXFOHDU

HQHUJ\ LV DW D FULVLV� :H RXJKW WR RYHUFRPH WKLV VLWXDWLRQ E\ PDNLQJ HIIRUWV IRU LPSURYHPHQW LQ

QXFOHDU VDIHW\ DQG IRU UHFRYHU\ RI UHOLDELOLW\ RQ QXFOHDU HQHUJ\� ,W VHHPV TXLWH GLIILFXOW WR GR WKLV�

\HW QXFOHDU HQHUJ\ LWVHOI LV HVVHQWLDOO\ LPSRUWDQW QRW RQO\ IRU QDWLRQDO SURVSHULW\� EXW DOVR IRU

UHVHUYDWLRQ RI JOREDO HQYLURQPHQW LQ WKH ��VW &HQWXU\�

7KH DFWLYLWLHV LQ QXFOHDU VFLHQFH DQG HQJLQHHULQJ LQ -DSDQ KDYH UHDFKHG WKH WRS OHYHO LQ WKH

ZRUOG� EXW PDQ\ VFLHQWLVWV DQG HQJLQHHUV DUH QRZ LQFOLQHG WR WRR VSHFLDOL]HG E\ ORVLQJ FRPPRQ

VHQVH DQG FXULRVLW\ WR RWKHU ILHOGV� 0RVW RI SODQW HQJLQHHUV DQG ZRUNHUV LQ QXFOHDU LQGXVWULHV

KDUGO\ WU\ WR JHW QHZ LQIRUPDWLRQV LQ QXFOHDU VFLHQFH DQG HQJLQHHULQJ� 7KH -&2 DFFLGHQW ZDV

RFFXUUHG LQ WKH YHU\ VDPH YLOODJH ZKHUH EHDXWLIXO WUDQVLHQW H[SHULPHQWV ZHUH FDUULHG RXW IRU

VLPXODWLQJ FULWLFDOLW\ DFFLGHQWV RI DTXHRXV IXHO VROXWLRQ XVLQJ 75$&< RI WKH 18&() IDFLOLW\ DW

-$(5,� ,W LV UHJUHWWDEOH WKDW WKHUH LV HVWUDQJHPHQW EHWZHHQ UHVHDUFK LQVWLWXWHV DQG

PDQXIDFWXULQJ SODQWV LQ -DSDQHVH QXFOHDU HQHUJ\�

6LPLODU WHQGHQF\ FDQ EH VHHQ LQ WKH ILHOG RI QXFOHDU GDWD LQ -DSDQ� 2ZLQJ WR FRQWLQXRXV
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HIIRUWV E\ WKH PHPEHU RI -1'& DQG 1XFOHDU 'DWD &HQWHU LQ -$(5,� VHYHUDO VXSHUE HYDOXDWHG

QXFOHDU GDWD ILOHV� VXFK DV -(1'/� )3 \LHOGV DQG GHFD\ KHDW� KDYH EHHQ FRPSLOHG� +RZHYHU�

WKHVH HYDOXDWHG QXFOHDU GDWD DUH VHOGRP DGRSWHG LQ VDIHW\ GHVLJQ DQG VDIHW\ HYDOXDWLRQ RI OLJKW

ZDWHU UHDFWRUV HYHQ QRZ� 7KH\ DUH KDUGO\ IRXQG LQ UHODWHG VDIHW\ UHJXODWRU\ JXLGHOLQHV DQG

VWDQGDUGV H[FHSW WKH GHFD\ KHDW� 9HU\ UHFHQWO\� WKH VWDII RI -$(5, GLGQ·W XVH WKH )3 \LHOGV GDWD

RI -1'&� EXW *HUPDQ RQHV IRU WKH PHDVXUHPHQW RI WKH )3 GHQVLWLHV LQ WKH SUHFLSLWDWLRQ WDQN DW

WKH FRQYHUVLRQ SODQW RI -&2� ,Q WKLV UHSRUW� VKRZQ DUH D IHZ H[DPSOHV RI SUHVHQWO\ XVHG QXFOHDU

GDWD LQ WKH VDIHW\ GHVLJQ DQG VDIHW\ HYDOXDWLRQ RI 3:5V DQG VR IRUWK� 7KHUHDIWHU� VHYHUDO

SURFHGXUHV DUH UHFRPPHQGHG LQ RUGHU WR HQKDQFH PRUH XWLOL]DWLRQ RI -DSDQHVH HYDOXDWHG QXFOHDU

GDWD ILOHV IRU QXFOHDU VDIHW\�

�� /HJDO 5HJXODWLRQV IRU 6DIHW\ RI 3RZHU 5HDFWRUV DQG 1XFOHDU )DFLOLWLHV

%\ WKH /DZ &RQFHUQLQJ 5HJXODWLRQ RI 1XFOHDU 5DZ 0DWHULDO 6XEVWDQFHV� 1XFOHDU )XHO

6XEVWDQFHV DQG 1XFOHDU 5HDFWRUV� HVWDEOLVKPHQW RI D QXFOHDU UHDFWRU DQG HQWHUSULVH RI D QXFOHDU

IXHO IDFLOLW\ PXVW EH SHUPLWWHG E\ -DSDQHVH *RYHUQPHQW� 7KH SURFHGXUH IURP VLWH VHOHFWLRQ WR

FRPPHQFHPHQW RI RSHUDWLRQ IRU D QXFOHDU SRZHU UHDFWRU LV GHSLFWHG LQ )LJ��>�@� ,Q WKH SURFHGXUH

WKH VDIHW\ H[DPLQDWLRQ RUJDQL]DWLRQ RI QXFOHDU IDFLOLWLHV LV VKRZQ LQ )LJ��>�@� ,Q WKH

DWWDFKPHQWV RI WKH DSSOLFDWLRQ IRU SHUPLVVLRQ RI WKH HVWDEOLVKPHQW RI D QXFOHDU UHDFWRU� QXFOHDU

GDWD DUH UHTXLUHG LQ WKH IROORZLQJ � DUWLFOHV�

��� ([SODQDWLRQ DERXW WKH VDIHW\ GHVLJQ RI UHDFWRU IDFLOLWLHV �$WWDFKPHQW 1R����

��� ([SODQDWLRQ DERXW WKH FRQWURO RI H[SRVHG UDGLDWLRQ GRVHV FDXVHG E\ QXFOHDU IXHO DQG E\

VXEVWDQFHV FRQWDPLQDWHG E\ LW� DQG DERXW WKH GLVSRVDO RI UDGLRDFWLYH ZDVWHV �$WWDFKPHQW

1R���

��� ([SODQDWLRQ DERXW WKH W\SH� WKH GHJUHH� WKH LQIOXHQFH HWF� RI UHDFWRU LQFLGHQWV DQG DFFLGHQWV

DVVXPHG WR RFFXU E\ PLVRSHUDWLRQV� IDXOWV RI PDFKLQHV DQG LQVWUXPHQWV� HDUWKTXDNH� ILUH

DQG VR IRUWK �$WWDFKPHQW 1R���� VDIHW\ HYDOXDWLRQ��

)RU WKH VDIHW\ H[DPLQDWLRQ RI D OLJKW ZDWHU UHDFWRU� 1XFOHDU 6DIHW\ &RPPLVVLRQ KDYH

GHFLGHG VHYHUDO VDIHW\ UHJXODWRU\ JXLGHOLQHV DQG UHSRUWV RI UHODWHG UXOHV� $PRQJ WKHP WKH

IROORZLQJ � LWHPV LQFOXGH QXFOHDU GDWD�

��� 5HJXODWRU\ JXLGHOLQH IRU WKH HYDOXDWLRQ RI DQ HPHUJHQF\ FRUH FRROLQJ V\VWHP �(&&6��

��� (QHUJLHV RI UDGLDWLRQV IRU WKH FDOFXODWLRQ RI H[SRVHG GRVHV�

,Q WKH ILUVW RQH� WKH UHFRPPHQGHG YDOXHV RI WKH GHFD\ KHDW E\ -1'& LV DGRSWHG DV D KHDW VRXUFH�

EXW WKHLU QHZO\ HYDOXDWHG QXFOHDU GHFD\ GDWD DUH QRW IRXQG LQ WKH VHFRQG RQH�

$IWHU JHWWLQJ WKH SHUPLVVLRQ RI WKH HVWDEOLVKPHQW RI D UHDFWRU� WKH HQWHUSULVHU KDV WR DSSO\

IRU WKH VDQFWLRQ RI LWV FRQVWUXFWLRQ SODQ WR WKH *RYHUQPHQW� ,Q WKLV DSSOLFDWLRQ� QXFOHDU GDWD DUH

UHTXLUHG LQ WKH IROORZLQJ � LWHPV�

��� 7KHUPDO SRZHU FDOFXODWLRQ�

��� &RQWURO FDSDELOLW\ FDOFXODWLRQ�

��� ([SODQDWLRQ DERXW QXFOHDU IXHO VXEVWDQFHV QRW UHDFKLQJ FULWLFDOLW\ LQ QHZ IXHO UDFNV�

��� ([SODQDWLRQ DERXW QXFOHDU IXHO VXEVWDQFHV QRW UHDFKLQJ FULWLFDOLW\ LQ VSHQW IXHO UDFNV�
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ª¼Ã¼ºËÀÆÅ Æ½ §Ã¸ÅÅ¼» ªÀË¼

��¼Å¼É¸Ã �Ã¼ºËÉÀº �ÅË¼ÉÇÉÀÊ¼É�

�Ã¼ºËÉÀº §ÆÎ¼É �¼Í¼ÃÆÇÄ¼ÅË

§ÉÆÄÆËÀÆÅ �»ÁÌÊËÄ¼ÅË �ÆÌÅºÀÃ

�¼ºÀÊÀÆÅ Æ½ §ÉÀÄ¼ ¤ÀÅÀÊË¼É

ÆÅ Ë¿¼ �¸ÊÀº §Ã¸Å

«¿¼ �ÀÉÊË §Ì¹ÃÀº �¼¸ÉÀÅ¾

�ÌÅ»¼É ÊÇÆÅÊÆÉÊ¿ÀÇ Æ½

¤ÀÅÀÊËÉÐ Æ½  ÅË¼ÉÅ¸ËÀÆÅ¸Ã

«É¸»¼ ¸Å»  Å»ÌÊËÉÐ�

 ÅÊÇ¼ºËÀÆÅ �¼½ÆÉ¼ ¬Ê¼

®¼Ã»ÀÅ¾  ÅÊÇ¼ºËÀÆÅ

�Ì¼Ã �ÊÊ¼Ä¹ÃÐ  ÅÊÇ¼ºËÀÆÅ

ª¸ÅºËÀÆÅ Æ½ ª¸½¼ËÐ ©¼¾ÌÃ¸ËÀÆÅÊ

§¼ÉÄÀÊÊÀÆÅ ½ÆÉ �Ä¼Å»Ä¼ÅË Æ½

�Ã¼ºËÉÀº �ÈÌÀÇÄ¼ÅË

�ÇÇÃÀº¸ËÀÆÅ ½ÆÉ ª¸ÅºËÀÆÅ Æ½

�ÆÅÊËÉÌºËÀÆÅ §Ã¸Å

�Ï¸ÄÀÅ¸ËÀÆÅ Æ½ ¤ÀÅÀÊËÉÐ Æ½

 ÅË¼ÉÅ¸ËÀÆÅ¸Ã «É¸»¼ ¸Å»  Å»ÌÊËÉÐ

§¼ÉÄÀÊÊÀÆÅ ½ÆÉ �ÆÅÊËÉÌºËÀÆÅ §Ã¸Å

ªË¸ÉË Æ½ �ÆÅÊËÉÌºËÀÆÅ

ªË¸ÉË Æ½ ¦Ç¼É¸ËÀÆÅ

 Å ¦Ç¼É¸ËÀÆÅ

�ÇÇÃÀº¸ËÀÆÅ ½ÆÉ §¼ÉÄÀÊÊÀÆÅ ½ÆÉ

�ÊË¸¹ÃÀÊ¿Ä¼ÅË Æ½ ¥ÌºÃ¼¸É

©¼¸ºËÆÉ

�Ï¸ÄÀÅ¸ËÀÆÅ Æ½ ¤ÀÅÀÊËÉÐ Æ½

 ÅË¼ÉÅ¸ËÀÆÅ¸Ã «É¸»¼ ¸Å»

 Å»ÌÊËÉÐ

�ËÆÄÀº

�Å¼É¾Ð

�ÆÄÄÀÊÊÀÆÅ

¥ÌºÃ¼¸É ª¸½¼ËÐ
�ÆÄÄÀÊÊÀÆÅ

�ÆÄÄÀËË¼¼ ÆÅ
�Ï¸ÄÀÅ¸ËÀÆÅ Æ½
©¼¸ºËÆÉ ª¸½¼ËÐ

©¼ºÆÄÄ¼Å»¸ËÀÆÅ

§¼ÉÄÀÊÊÀÆÅ Æ½ ¤ÀÅÀÊË¼É Æ½

 ÅË¼ÉÅ¸ËÀÆÅ¸Ã «É¸»¼ ¸Å»  Å»ÌÊËÉÐ

§¼ÉÀÆ»Àº¸Ã  ÅÊÇ¼ºËÀÆÅ

©¼ÇÆÉË ÆÅ ¦Ç¼É¸ËÀÆÅ

ªÀË¼  ÅÊÇ¼ºËÀÆÅ

«¼º¿ÅÀº¸Ã �»ÍÀÊÆÉÐ

�ÆÄÄÀËË¼¼ ÆÅ

¥ÌºÃ¼¸É �Ã¼ºËÉÀº

�¼Å¼É¸ËÀÆÅ

«¿¼ ª¼ºÆÅ» §Ì¹ÃÀº

�¼¸ÉÀÅ¾ �ÌÅ»¼É

ÊÇÆÅÊÆÉÊ¿ÀÇ Æ½

¥ÌºÃ¼¸É ª¸½¼ËÐ

�ÆÄÄÀÊÊÀÆÅ�

�ÆÅÊ¼ÅË Æ½ §ÉÀÄ¼ ¤ÀÅÀÊË¼É

�ÆÅÊÌÃË¸ËÀÆÅ

«¿¼  Ë¼ÄÊ ª¿ÆÎÅ ÀÅ

�ÆÃ»½¸º¼ �ÆÅË¸ÀÅ

¥ÌºÃ¼¸É �¸Ë¸�

)LJ�� 3URFHGXUH IURP VLWH VHOHFWLRQ WR FRPPHQFHPHQW RI RSHUDWLRQ IRU D QXFOHDU SRZHU UHDFWRU

�ËÆÄÀº �Å¼É¾Ð �ÆÄÄÀÊÊÀÆÅ

�ÆÅÊÌÃË¸ËÀÆÅ

�¼Ä¸Å»ÀÅ¾ ¦ÇÀÅÀÆÅÊ ÆÅ

Ë¿¼ �ÇÇÃÀº¸ËÀÆÅ Æ½

Ë¿¼ ªË¸Å»¸É»Ê
¶§¼¸º¼½ÌÃ ¬Ê¼�
¶§Ã¸ÅÅ¼» �¼Í¼ÃÆÇÄ¼ÅË
¸Å» ¬ËÀÃÀÑ¸ËÀÆÅ Æ½
�ËÆÄÀº �Å¼É¾Ð�

¶�ÀÅ¸ÅºÀ¸Ã §ÆÊÀËÀÆÅ

©¼ÇÆÉË

�ÇÇÃÀº¸ÅË

§¼ÉÄÀÊÊÀÆÅ

�ÇÇÃÀº¸ËÀÆÅ

�ÆÄÇ¼Ë¼ÅË ¤ÀÅÀÊË¼É

�ÆÅÊÌÃË¸ËÀÆÅ

©¼ÇÆÉË�ÆÅÊÌÃË¸ËÀÆÅ

�¼Ä¸Å»ÀÅ¾ ¦ÇÀÅÀÆÅÊ ÆÅ

Ë¿¼ �ÇÇÃÀº¸ËÀÆÅ Æ½ Ë¿¼

ªË¸Å»¸É»Ê
¶«¼º¿ÅÀº¸Ã �¸Ç¸¹ÀÃÀËÐ
¶§É¼Í¼ÅËÀÆÅ Æ½
�ººÀ»¼ÅËÊ

¥ÌºÃ¼¸É ª¸½¼ËÐ �ÆÄÄÀÊÊÀÆÅ

�ÆÄÄÀËË¼¼ ÆÅ

�Ï¸ÄÀÅ¸ËÀÆÅ Æ½ ©¼¸ºËÆÉ ª¸½¼ËÐ

�ÆÄÄÀËË¼¼ ÆÅ

�Ï¸ÄÀÅ¸ËÀÆÅ Æ½ ¥ÌºÃ¼¸É �Ì¼Ã ª¸½¼ËÐ

)LJ�� 6DIHW\ H[DPLQDWLRQ RUJDQL]DWLRQ RI QXFOHDU IDFLOLWLHV
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���&DOFXODWLRQ RI UDGLDWLRQ VKLHOGLQJ DQG KHDW UHPRYDO RI ELRORJLFDO VKLHOGV�

7KUHH UHJXODWRU\ JXLGHOLQHV KDYH EHHQ GHWHUPLQHG IRU WKH VDIHW\ H[DPLQDWLRQ RI QXFOHDU IXHO

IDFLOLWLHV DV IROORZV�

��� %DVLF UHJXODWRU\ JXLGHOLQH�

��� 5HJXODWRU\ JXLGHOLQH IRU IDEULFDWLRQ IDFLOLWLHV RI QXFOHDU IXHO�

��� 5HJXODWRU\ JXLGHOLQH IRU UHSURFHVVLQJ SODQW RI VSHQW IXHO�

,Q WKHVH JXLGHOLQHV� QR QXFOHDU GDWD DUH JLYHQ H[SOLFLWO\�

�� 6RPH ([DPSOHV RI 5HFHQW 1XFOHDU 'DWD 8WLOL]DWLRQ LQ 6DIHW\ ([DPLQDWLRQ RI 1XFOHDU

)DFLOLWLHV

,Q 7DEOH �� VKRZQ DUH WKH QXFOHDU GDWD UHFHQWO\ XVHG LQ VDIHW\ GHVLJQ DQG VDIHW\ HYDOXDWLRQ

RI 3:5V� ,W LV VHHQ WKDW D IHZ $PHULFDQ QXFOHDU GDWD LQ FRPPHUFLDO FDOFXODWLRQ FRGHV DUH

PDLQO\ XVHG H[FHSW WKH UHFRPPHQGHG YDOXHV RI WKH GHFD\ KHDW E\ -1'&� 5HODWLYHO\ ROG

HYDOXDWHG QXFOHDU GDWD� (1')�% ,9� LV VWLOO XVHG IRU UDGLDWLRQ VKLHOGLQJ FDOFXODWLRQ�

$V WKH )3 \LHOGV� QRW -1'& GDWD EXW WKRVH E\ 0HHN DQG 5LGHU LQ ���� DUH XVHG IRU WKH

VDIHW\ HYDOXDWLRQ RI D IXOO PL[HG R[LGH �02;� FRUH RI DGYDQFHG ERLOLQJ ZDWHU UHDFWRUV �$%:5V��

,Q WKH DWWDFKPHQW RI WKH DSSOLFDWLRQ IRU WKH SHUPLVVLRQ RI HQWHUSULVH RI WKH FRQYHUVLRQ SODQW

LQ -&2� WKH\ DGRSWHG WKH +DQVHQ�5RDFK �� JURXS FRQVWDQWV LQ .(12 ,9 IRU WKH FDOFXODWLRQ RI

VXEFULWLFDOLW\� 9HU\ UHFHQWO\� WKH VWDII RI -$(5, GLGQ·W XVH WKH )3 \LHOGV GDWD RI -1'&� EXW WKRVH

LQ &KDUW RI 1XFOLGHV E\ 6HHOPDQQ HW DO� IRU WKH PHDVXUHPHQW RI WKH )3 GHQVLWLHV LQ WKH

SUHFLSLWDWLRQ WDQN DW WKH FRQYHUVLRQ SODQW LQ -&2�

(YDOXDWHG QXFOHDU GDWD DUH VLPLODU WR FRPPHUFLDO JRRGV� DQG KHQFH WKH\ PXVW EH XWLOL]HG E\

FXVWRPHUV� /DFN RI ´EXVLQHVV DFWLYLWLHVµ WR SURPRWH WKHLU PRUH XVHV LV VWURQJO\ SRLQWHG RXW IRU

QXFOHDU VDIHW\� DOWKRXJK WKLV UHYLHZ LV QRW YHU\ WKRURXJK EXW RQO\ VKRZLQJ D IHZ H[DPSOHV�

�� 5HFRPPHQGDWLRQ WR (QKDQFH 0RUH 8WLOL]DWLRQ RI -DSDQHVH (YDOXDWHG 1XFOHDU 'DWD IRU

1XFOHDU 6DIHW\

,Q RUGHU WR HQKDQFH PRUH XWLOL]DWLRQ RI -DSDQHVH HYDOXDWHG QXFOHDU GDWD IRU QXFOHDU VDIHW\�

WKH IROORZLQJ SURFHGXUHV PD\ EH UHFRPPHQGHG�

��� &DUHIXO VXUYH\ RI QXFOHDU GDWD ´PDUNHWµ LQ WKH ILHOGV RI QXFOHDU VDIHW\� HVSHFLDOO\ IRU OLJKW

ZDWHU UHDFWRUV DQG QXFOHDU IXHO IDFLOLWLHV�

��� 0DNLQJ HIIRUWV IRU -DSDQHVH HYDOXDWHG QXFOHDU GDWD WR EH DGRSWHG LQ VDIHW\ GHVLJQ DQG VDIHW\

HYDOXDWLRQ RI OLJKW ZDWHU UHDFWRUV DQG QXFOHDU IXHO IDFLOLWLHV� 0RUH DFWLYH ZRUNV� VXFK DV

H[HFXWLRQ RI WKHVH FDOFXODWLRQV XVLQJ -(1'/ E\ WKHPVHOYHV� DUH UHTXLUHG� RWKHUZLVH QR

FKDQJH FDQ EH H[SHFWHG�

��� 0DNLQJ HIIRUWV IRU -DSDQHVH HYDOXDWHG QXFOHDU GDWD WR EH DGRSWHG LQ VDIHW\ UHJXODWRU\

JXLGHOLQHV ZKLFK DUH XVHG IRU WKH VDIHW\ H[DPLQDWLRQ RI QXFOHDU IDFLOLWLHV� DV WKH FDVH RI WKH

GHFD\ KHDW�

��� 0DNLQJ HIIRUWV IRU -DSDQHVH HYDOXDWHG QXFOHDU GDWD WR EH DGRSWHG LQ WHFKQLFDO VWDQGDUGV RI

$WRPLF (QHUJ\ 6RFLHW\ RI -DSDQ �$(6-� HWF� DV ZHOO DV WKRVH RI $16,� $670 DQG VR IRUWK�
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7DEOH � 1XFOHDU GDWD UHFHQWO\ XVHG LQ VDIHW\ GHVLJQ DQG VDIHW\ HYDOXDWLRQ RI 3:5V

Item Required Nuclear Data Analytical Codes  
／ Method 

Nuclear  Data Necessity of Nuclear 
Data Improvement  

Remarks 

・PHENIX-P 
・ANC 

ENDF/B-V Core Design 
 
Reactor Establishment 
Application ＊1, Att.8 
［Core Nuclear Design］ 

Neutron Cross Sections 
(σtr、σa、σf、σ
s) 
κ、ν 
Decay Constant 
Fission Spectrum 
Fission Yield 
Branching Ratio 

  

 

Sub-Criticality Calculation 
for Spent Fuel Pit 
 
Reactor Establishment 
Application ＊1, Att.8 
［Sub-criticality design］ 

Neutron Cross Sections 
(σtr、σa、σf、σ
s) 
ν 
Decay Constant 
Fission Spectrum 

・PHOENIX-P 
・HIDRA 

ENDF/B-V 

・Present data are 
sufficient in the 
practical use for 
safety design and 
evaluation. 

・In general, 

improvement of 
data is 
preferable. 

 

Decay Heat Evaluation for 
Spent Fuel Pit 
 
Reactor Establishment 
Application ＊1, Att.8 
［SFP Cooling System 

Design］ 

Decay Energy 
Decay Constant 
Fission Yield 
Branching Ratio 

･AESJ 

Recommended 
data （Decay 
Heat from FP） 
・ORIGEN2 
（Decay Heat 

from Actinides） 

・JNDC-V2 

 
 
・ORIGEN 

Library 

・Ditto 
・Use of the same 

library is 
preferable in both 
FP and actinides 
decay heat 
evaluations . 

The use of AESJ’s 
decay heat data is 
approved in the 
NSC’s regulatory 
guide for ECCS 
evaluation.  

Evaluation of 
Radioactivities in Reactor 
Coolant 
 
Reactor Establishment 
Application ＊1, Att.9,10 
［Dose Evaluation during 

Normal Operation］ 
［Dose Evaluation during 

Accident］ 

Decay Constant 
Fission Yield 
 
Neutron Absorption 
Cross Section 
σa（Xe-135） 

Equations in the 
NSC’s regulatory 
guide for dose 
evaluation during 
Normal 
Operation  

・Data shown in 

NSC’s Report 
 
・2.65×106  barn 

・Present data are 

sufficient in the 
practical use for 
safety design and 
evaluation. 

・In general, 

improvement of 
data is 
preferable. 

 
 

Safety Analysis（Kinetic 
Calculation） 

 
Reactor Establishment 
Application ＊1, Att.10 
［Safety Evaluation］ 

Effective Delayed 
Neutron Fraction 
 
Prompt Neutron 
Lifetime 

Transient 
Analysis Codes 
（MARVEL, etc） 

Keepin’s 
Data(β) 

(ENDF/B-V) 

・Present data are 

sufficient in the 
practical use for 
safety design and 
evaluation. 

・In general, 

improvement of 
data is 
preferable. 

Core average values  
are calculated by 
PHENIX-P／ANC 

using ENDF/B-V 
and Keepin’s data., 
and used as input for 
kinetic calculations 
by transient codes. 

Core Decay Heat 
Evaluation 
 
Reactor Establishment 
Application ＊1, Att.10 
［Safety Evaluation］ 

Decay Energy 
Decay Constant 
Fission Yield 
Branching Ratio 

･AESJ 

Recommended 
data （Decay 
Heat from FP） 
・ORIGEN2 
（Decay Heat 

from Actinides） 

・JNDC-V2 

 
 
・ORIGEN 

Library 

・Ditto 
・Use of the same 

library is 
preferable in both 
FP and actinides 
decay heat 
evaluations . 

The use of AESJ’s 
decay heat data is 
approved in the 
NSC’s regulatory 
guide for ECCS 
evaluation. 

FP Inventory Calculation 
 
Reactor Establishment 
Application＊1, Att.10 
［Dose Evaluation During 

Accidents］ 

Fission Yield 
Decay Constant 
Branching Ratio 
 

・Equation shown 

in the 
application 
Report(simple 
production-dec
ay balance 
equation) 

・Data shown in 

NSC’s Report 
・TABLE OF 
ISOTOPES，
6th edition 

 

Radiation Transportation 
Calculation 
 
Construction Plan 
Application ＊2 
［Radiation Shield 

Design］ 

Neutron Cross Sections 
（σtr、σa、σf）

Secondary γ-ray 

Production Cross 
Section 
Neutron Spectrum 
γ-ray Spectrum 

・Point Attenuation 

Kernel Codes 
・Transportation 

Calculation 
Codes 

ENDF/B-IV 

・Present data are 

sufficient in the 
practical use for 
safety design and 
evaluation. 

・In general, 

improvement of 
data is 
preferable. 

 

＊1: Formally called “Application for Permission for Establishment of Nuclear Reactor” 
＊2: Formally called “Application for Sanction for Construction Plan” 
  (NSC: Nuclear Safety Commission､ AESJ: Atomic Energy Society of Japan) 
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��� 3XEOLFDWLRQ RI KDQGERRNV� WDEOHV DQG FKDUWV RI -DSDQHVH HYDOXDWHG QXFOHDU GDWD� DQG WKHLU

ZLGH GLVWULEXWLRQ E\ WKH ,QWHUQHW�

��� 6XUYH\ RI QXFOHDU GDWD XVHG LQ HVVHQWLDO WH[WERRNV RQ UHDFWRU SK\VLFV� UDGLDWLRQ SURWHFWLRQ

DQG VKLHOGLQJ DQG QXFOHDU VDIHW\� ,I WKHVH GDWD VHHP WR EH LQVXIILFLHQW RU LPSUHFLVH� PDNH

FRQWDFW ZLWK WKH DXWKRUV RU WKH WUDQVODWRUV DQG DVN WKHP WR UHYLVH WKHVH GDWD�

��� 3XEOLFDWLRQ RI D QHZ WH[WERRN RQ QHXWURQ FURVV VHFWLRQV DQG HYDOXDWHG QXFOHDU GDWD IRU

VDIHW\ GHVLJQ DQG VDIHW\ HYDOXDWLRQ RI QXFOHDU IDFLOLWLHV E\ WKHPVHOYHV�

$FNQRZOHGJHPHQWV

7KH DXWKRU LV YHU\ JUDWHIXO WR 0U� 1� 1XQRJDQH IRU KLV VXUYH\ RI UHFHQW QXFOHDU GDWD

XWLOL]DWLRQ LQ VDIHW\ H[DPLQDWLRQ RI QXFOHDU IDFLOLWLHV� +H LV DOVR WKDQNIXO WR 0U� &� <DQDJL DQG

0V� 5� <DPDJXFKL IRU WKHLU KHOS LQ WKH SUHSDUDWLRQ RI WKLV PDQXVFULSW�

5HIHUHQFH
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