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,QQRYDWLYH�WHFKQRORJ\�DQG�GLJLWDO�WUDQVIRUPDWLRQ�DUH�EX]]�ZRUGV�WKDW�GRPL�
QDWH� RXU� LQGXVWU\� DV� ZH� PRYH� LQWR� QHZ� VHDVRQ� RI� WKH� 63(� FRPPXQLW\��
7HFKQLFDO� VROXWLRQV� DQG� DXWRPDWHG� SURFHVVHV� DUH� KRZHYHU� DV� JRRG� DV�ZH�
SHRSOH�OHDUQ�WR�EH�JRRG�DW�XVLQJ�WKHP��,Q�RUGHU�WR�DFKLHYH�UHVXOWV�IURP�QHZ�
LQQRYDWLRQV�� ZH� QHHG� WR� FROODERUDWH� DQG� FRPPXQLFDWH� ZLWK� HDFK� RWKHU��
/XFNLO\� WKHUH� DUH� WHFKQRORJLHV� LQ� SODFH� ZKLFK� KHOS� XV� ILQG� ZD\V� KRZ� WR�
EHWWHU�VKDUH�LQIRUPDWLRQ�EHWZHHQ�YDULRXV�GLVFLSOLQHV�DQG�KRZ�WR�PDNH�GDLO\�
FRPPXQLFDWLRQ�PRUH�HIILFLHQW� 
7KH�FROODERUDWLRQ�EHWZHHQ�WKH�%RDUG�RI�'LUHFWRUV�LQ�1RUZHJLDQ�63(�FRP�
PXQLW\� KDV� DOVR� LPSURYHG� D� ORW� GXULQJ� WKH� UHFHQW� \HDUV�� :H� WKLQN� DQG�
EUHDWKH�DOLNH�KDYLQJ�WKH�LQWHUHVWV�RI�RXU�PHPEHUV�DV�SULRULW\��7KH�IHHGEDFN�
IURP�WKH�UHFHQW�YLVLW�RI�WKH�63(�3UHVLGHQW��PUV�-DQHHQ�-XGDK��ZDV�YHU\�SRV�
LWLYH�DQG�KLJKOLJKWHG�RXWFRPHV�RI�WKLV�FRQWLQXRXV�FROODERUDWLRQ��7R�UHPLQG��
WKH�63(�FRPPXQLW\�KDV�FKRVHQ�WR�IRUP�D�1RUZD\�&RXQFLO�ZKLFK�LV�PDQ�
DJHG�E\�PU�,JRU�2UORY�DQG�ZKLFK�DVVHPEOHV�PRQWKO\�WR�GLVFXVV�WKH�WRSLFV�
UHOHYDQW�WR�GDLO\�PDQDJLQJ�RI�WKH�FRPPXQLW\� 
63(� 7KH� )LUVW� PDJD]LQH� VHUYHV� WKH� UROH� RI� EHLQJ� WKH� ODUJHVW� VRXUFH� IRU�
QHZV��HYHQWV�DQG�WHFKQLFDO�FRQWHQW�WR�WKH�63(�FRPPXQLW\�LQ�1RUZD\��,W¶V�
SXEOLVKHG� TXDUWHUO\� DQG� GLVWULEXWHG� HOHFWURQLFDOO\� DQG� LQ� SULQW� WR� DOO� RXU�
PHPEHUV��6R�LI�\RX�KDYH�D�VWRU\�RU�LQQRYDWLRQ�\RX�ZRXOG�OLNH�WR�VKDUH�ZLWK�
RWKHUV�LQ�RXU�LQGXVWU\��UHPHPEHU�WR�VHQG�LW�WR�WKH�HGLWRULDO�WHDP�RI�WKH�PDJ�
D]LQH� 
:LVKLQJ�\RX�D�FRORXUIXO�DXWXPQ�� 

0DULD�'MRPLD 
2Q�EHKDOI�RI�63(�7KH�)LUVW�HGLWRULDO�WHDP 
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$Q� LQWHUHVW� LQ� JHRORJ\� VKDSHV� WKH� EDFNJURXQG� RI� .DUO� /XGYLJ�
+HVNHVWDG�� WKH�6RFLHW\�RI�3HWUROHXP�(QJLQHHUV¶� UHJLRQDO� GLUHFWRU� IRU�
WKH�1RUWK�6HD�5HJLRQ��7KH�1RUZHJLDQ�KDV� VWURQJ� FRQQHFWLRQV� WR� WKH�
QDWXUDO� ODQGVFDSH� DQG� DV� D� UHVHUYRLU� HQJLQHHU� XQGHUVWDQGV� WKH� FRP�
SOH[LWLHV�RI�H[SORUDWLRQ�DQG�SURGXFWLRQ�DFWLYLW\�LQ�ORFDWLRQV�DV�GLYHUVH�
DV�WKH�1RUZHJLDQ�&RQWLQHQWDO�6KHOI�DQG�WKH�%DUHQWV�6HD� 
.DUO�/XGYLJ�KDV�PRYHG�LQWR�D�EXVLQHVV�GHYHORSPHQW�UROH�ZLWK�D�FRP�
SDQ\� WKDW� HSLWRPLVHV� WKH� FROODERUDWLYH�� IRUZDUG� WKLQNLQJ� DSSURDFK�
UHTXLUHG� LQ� D� ORZHU� FRVW� EDVH� RLO� DQG� JDV� LQGXVWU\�� $NHU� %3� ZDV�
IRUPHG�RXW�RI�HVWDEOLVKHG�SOD\HUV�'HW�QRUVNH�ROMHVHOVNDS�DQG�%3�1RU�
JH� 
$V� WKH� YRLFH� RI� WKH� 1RUWK� 6HD� RQ� WKH� 63(� ERDUG� RI� GLUHFWRUV�� .DUO�
/XGYLJ�LV�ORRNLQJ�IRUZDUG�WR�WKH�IODJVKLS�KRPH�VKRZ�WKDW�LV�63(�2II�
VKRUH�(XURSH�������+H�EHOLHYHV�D�ORW�KDV�FKDQJHG�RQ�ERWK�VLGHV�RI�WKH�
1RUWK�6HD�RYHU�WKH�ODVW�WZR�\HDUV�EXW�NQRZV�WKDW�QRZ�LV�D�WLPH�WR�FRQ�
WLQXH�VKDULQJ�DGYLFH�DQG�IRUZDUG�SODQQLQJ� 
+H� H[SODLQHG� KLV� EHOLHI� WKDW� 1RUZD\� LV� VOLJKWO\� DKHDG� RI� WKH� 8.� LQ�
WHUPV� RI� HPHUJLQJ� IURP� WKH� GRZQWXUQ�� EXW� VDLG� WKHUH� DUH� VLJQV� RI� D�
SRVLWLYH�IXWXUH�IRU�ERWK�DUHDV��+H�VDLG��³3KRQHV�DUH�EHJLQQLQJ�WR�ULQJ�
DJDLQ�DQG�DFWLYLW\�LV�SLFNLQJ�XS��,�KDYH�EHHQ�LPSUHVVHG�ZLWK�WKH�ZD\�
YHQGRUV�KDYH�GRQH�WKHLU�ELW�WR�UHGXFH�WKHLU�FRVWV�DQG�,�NQRZ�RSHUDWRUV�
KDYH�DSSUHFLDWHG�WKDW�DQG�DUH�ZRUNLQJ�FORVHU�ZLWK�WKH�VXSSO\�FKDLQ��,W�
KDV�EHHQ�D�GLIILFXOW�WLPH�ZLWK�VPDOO�PDUJLQV��EXW�WKHUH�LV�RSWLPLVP� 
³,�KRSH�63(�2IIVKRUH�(XURSH�ZLOO�EH�D�FKDQFH�WR�FRPPXQLFDWH�ZKDW�LV�
DFWXDOO\�KDSSHQLQJ�LQ�WKH�1RUWK�6HD��7KHUH�KDV�EHHQ�D�ULVH�LQ�DFWLYLW\�
DQG�,�NQRZ�WKH�1RUZHJLDQ�*RYHUQPHQW�LV�H[SHFWLQJ�D�FHUWDLQ�QXPEHU�
RI� ILQDO� LQYHVWPHQW� GHFLVLRQV� WR� EH� VXEPLWWHG� ZLWK� KLJK� FDSH[� HVWL�
PDWHV��,I�1RUZD\�LV�SLFNLQJ�XS��WKHQ�,�H[SHFW�WKH�JUHHQ�VKRRWV�WR�DS�
SHDU�LQ�WKH�8.�WRR�´ 
,Q�.DUO�/XGYLJ¶V�GD\�MRE�ZLWK�$NHU�%3�KH�KDV�ZLWQHVVHG�WKH�EHQHILWV�
RI� EHLQJ� D� VPDOOHU�� QLPEOH� RSHUDWRU�ZLWK� VWURQJ� ILQDQFLDO� DQG�RSHUD�
WLRQDO� EDFNLQJ��7KH� ILUP�KDV�KDG� DQ� DJJUHVVLYH�PHUJHUV� DQG� DFTXLVL�

WLRQV�SROLF\�IURP�LWV�RXWVHW��JDLQLQJ�SURGXFWLRQ�DVVHWV�WR�RIIVHW�D�ODUJH�
FDSH[� SURJUDPPH�� 2QH� RI� LWV� ELJ� GHYHORSPHQWV�� ,YDU� $DVHQ� FDPH�
RQVWUHDP� LQ� 'HFHPEHU� ODVW� \HDU� DQG� WKH� SDUWQHUVKLS� LQ� WKH� PDVVLYH�
-RKDQ�6YHUGUXS�ILHOG�LV�UHDSLQJ�UHZDUGV�WRR��7KH�IRFXV�LV�HYLGHQFHG�E\�
WKH�VKDUH�SULFH�ZKLFK�URVH�IURP����WR�����LQ�D�\HDU�LQ�D�ORZ�RLO�SULFH�
VFHQDULR� 
³,� WKLQN� LW� LV� LPSRUWDQW� IRU� XV� WR� FRQWLQXH� WR�RSWLPLVH� HIILFLHQFLHV� VR�
WKDW�ZKHQ� WKH�RLO� SULFH�GRHV� ULVH� WKDW� WKH�YDOXH�JDLQ� IRU� YHQGRUV�DQG�
RSHUDWRUV�FDQ�EH�VDWLVI\LQJO\�KLJK��1HZ�GLVFRYHULHV�DUH�DOVR�DGGLQJ�WR�
WKH�SRVLWLYLW\��DQG�,�KRSH�WKHUH�ZLOO�EH�D�FKDQFH�WR�GLVFXVV�WKHVH�IXUWKHU�
DW�2(� 
³7KH�1RUWK�6HD�LV�VWLOO�YHU\�KLJKO\�YDOXHG�JOREDOO\��EXW�WKHUH�DUH�RWKHU�
H[FLWLQJ�GLVFRYHULHV�DQG�SURVSHFWV�UHJLRQDOO\��IRU�H[DPSOH�RII�WKH�ZHVW�
FRDVW�RI�,UHODQG�DQG�LQ�WKH�%DUHQWV�6HD��:LWK�WKH�2*$�KLJKOLJKWLQJ����
ELOOLRQ�EDUUHOV�UHPDLQLQJ� LQ� WKH�8.&6�DQG�WKH�1RUZHJLDQ�3HWUROHXP�
'LUHFWRUDWH�IRUHFDVWLQJ����ELOOLRQ�EDUUHOV�WKHUH�DUH�PDQ\�\HDUV�OHIW�IRU�
RXU�LQGXVWU\�LQ�WKLV�UHJLRQ�´ 
 

SPE Offshore Europe is a chance                                                                 
   to discuss the new North Sea 

.DUO�/XGYLJ�+HVNHVWDG 
63(�5HJLRQDO�'LUHFWRU�1RUWK�6HD������-������ 

%XVLQHVV�'HYHORSPHQW�DW�$NHU�%3 

The First 

7KLV�DUWLFOH�ZDV�ILUVW�SXEOLVKHG�E\�%LJ�
3DUWQHUVKLS�DJHQF\�RQ�EHKDOI�RI�63(�
,QWHUQDWLRQDO�LQ�WKH�OLJKW�RI�XSFRPLQJ�

2IIVKRUH�(XURSH�JDWKHULQJ�LQ�$EHUGHHQ� 



 sŽ ů ƵŵĞ �ϯ �ϮϬϭϳ � ^ĞƉ ƚĞŵďĞƌ  

2YHU� WKH� ODVW� GHFDGH�� )LEHU� 2SWLFV� �)2�� LQVWDOOD�
WLRQV�KDYH�EHHQ�JDLQLQJ�VLJQLILFDQW�SRSXODULW\�ZLWK�
2SHUDWRUV�DV�D�PHDQV�WR�DFTXLULQJ�UHVHUYRLU�PHDV�
XUHPHQWV��7KH�)2�V\VWHPV�ZHUH�RULJLQDOO\�SDWHQW�
HG�LQ�WKH�����V��ZLWK�ILUVW�'LVWULEXWHG�7HPSHUDWXUH�
6HQVLQJ� '76� DSSOLFDWLRQV� GDWLQJ� EDFN� WR� WKH�
����V��6LJQLILFDQW�LPSURYHPHQWV�WR�WKH�WHFKQRORJ\�
DV� ZHOO� DV� DSSOLFDWLRQ� VFHQDULRV� KDYH� EHHQ�
DFKLHYHG� LQ� WKH� ODVW� GHFDGHV�� PDNLQJ� '76� PRUH�
DQG�PRUH� DWWUDFWLYH� IRU� D�ZLGHU� UDQJH� RI� DSSOLFD�
WLRQV�� VXFK� DV� +\GUDXOLF� )UDFWXUH� 0RQLWRULQJ��
9HUWLFDO� 6HLVPLF� 3URILOLQJ��*DV� /LIW� 6XUYHLOODQFH��
,QWHJULW\� 0RQLWRULQJ�� ,QMHFWLRQ� DQG� 3URGXFWLRQ�
&RQIRUPDQFH�0RQLWRULQJ��DV�ZHOO�DV�RWKHUV� 

5HFHQW� DGYDQFHPHQWV� LQ� 7KHUPRK\GURG\QDPLF�
6LPXODWLRQ� >�@� KDV� DOORZHG� 2SHUDWRUV� WR� DFTXLUH�
IRUPDWLRQ�IORZ�SURILOHV�LQ�WKHLU�ZHOOV�ZLWK�WKH�XVH�
RI�+LJK�3UHFLVLRQ�7HPSHUDWXUH��+37��ORJJLQJ�DQG�
7(5026,0��VLPXODWLRQ� WHFKQLTXH�� ,Q� D� W\SLFDO�
+37�VXUYH\��D�KLJK�VHQVLWLYLW\��IDVW-UHVSRQVH�WHP�
SHUDWXUH�VHQVRU�� ORFDWHG�DW� WKH�ERWWRP�RI� WKH� WRRO�
VWULQJ��LV�UXQ�DW�D�VWDEOH�VSHHG�RI���P�PLQ��RU�VORZ�
HU���WDNLQJ�UHDGLQJV�GXULQJ�D�GRZQZDUG�SDVV�ZKHQ�
WKH�VHQVRU�LV�LQ�WRXFK�ZLWK�WKH�ERUHKROH�IOXLG�DKHDG�
RI�WKH�WRRO�ERG\��WKXV�DYRLGLQJ�IOXLG�GLVSODFHPHQW�
DQG�KHDW� H[FKDQJH�EHWZHHQ� WKH� IOXLG� DQG� WKH� WRRO�
EHIRUH� WHPSHUDWXUH� VHQVLQJ�� 7KH� ORJJLQJ� SURFH�
GXUHV�KDYH�WR�EH�GHVLJQHG�LQ�D�FHUWDLQ�ZD\��XVXDOO\�
LQFOXGLQJ� PXOWLSOH� IORZLQJ� DQG� VKXW-LQ� SDVVHV� WR�
FUHDWH� WHPSHUDWXUH� SHUWXUEDWLRQV�� DOORZLQJ� GHFL�
SKHULQJ�DQG�TXDQWLI\LQJ�RI�WKH�IORZ�SURILOH�� 

7(5026,0�� VRIWZDUH� DSSOLFDWLRQ� LV� GHVLJQHG�
IRU� WHPSHUDWXUH� DQG�K\GURG\QDPLF� VLPXODWLRQV�� ,W�
TXDQWLWDWLYHO\� DQDO\VHV� WHPSHUDWXUH� ORJV� DQG� FDQ�
EH�XWLOLVHG�LQ�WKH�IROORZLQJ�DSSOLFDWLRQV�� 
)RU�LQMHFWRUV� 
�� ,QMHFWLRQ� SURILOLQJ� DFURVV� IORZLQJ� UHVHUYRLU�

XQLWV 
�� 4XDQWLILFDWLRQ�RI�LQMHFWLRQ�ORVV�RXWVLGH�VXUYH\�

LQWHUYDOV 
�� ,GHQWLILFDWLRQ� DQG� TXDQWLILFDWLRQ� RI� EHKLQG�

FDVLQJ� FKDQQHOLQJ� DQG� ZHOOERUH� FURVVIORZV�
LQFOXGLQJ�WKRVH�LQ�XQSHUIRUDWHG�]RQHV 

�� 4XDQWLWDWLYH� FKDUDFWHULVDWLRQ� RI� KLVWRULFDO� LQ�
MHFWLRQ�]RQHV� 

)RU�SURGXFHUV 
�� 3URGXFWLRQ� SURILOLQJ� DFURVV� IORZLQJ� UHVHUYRLU�

XQLWV 
�� ,GHQWLILFDWLRQ� DQG� TXDQWLILFDWLRQ� RI� EHKLQG�

FDVLQJ� FKDQQHOLQJ� DQG� ZHOOERUH� FURVVIORZV�
LQFOXGLQJ�WKRVH�IURP�XQSHUIRUDWHG�]RQHV 

�� /RFDWLRQ�RI�]RQHV�RI�ZDWHU�EUHDNWKURXJK�IURP�
QHDUE\�LQMHFWRUV 

7(5026,0�� VRIWZDUH� QXPHULFDOO\� VROYHV� WKH�
SUREOHPV� RI� IORZ� K\GURG\QDPLFV� DQG� KHDW� H[�
FKDQJH� EHWZHHQ� WKH� ZHOOERUH� IOXLG�� FRPSOHWLRQ�
FRPSRQHQWV�� VXUURXQGLQJ� DQLVRWURSLF� URFNV� DQG�
UHVHUYRLUV�� 7(5026,0�� FDQ� IOH[LEO\� WXQH� D�
PXOWL-SDUDPHWHU� WKHUPRK\GURG\QDPLF� PRGHO� WR�
PDWFK� VLPXODWHG� DQG� PHDVXUHG� WHPSHUDWXUHV�� ,W�
RSHUDWHV� LQ� WZR�PRGHV�� LQMHFWLRQ�PRGH� IRU� LQMHF�
WLRQ� WHPSHUDWXUH� PRGHOLQJ� DQG� SURGXFWLRQ� PRGH�
IRU�SURGXFWLRQ�WHPSHUDWXUH�PRGHOLQJ��7KH�VLPXOD�
WLRQ�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�IOXLG�DQG�JDV�
IORZ�LQ�WKH�UHVHUYRLU�UDGLDOO\�IURP�DQG�WR�WKH�ZHOO��
,W� DOVR� WDNHV� LQWR� FRQVLGHUDWLRQ� WKHUPRG\QDPLF�
HIIHFWV� FDXVHG� E\� IOXLG� DQG� JDV� IORZV� WKURXJK� D�
UHVHUYRLU��EHKLQG�FDVLQJ�DQG�DORQJ�WKH�ZHOOERUH�DV�
ZHOO�DV�ZHOOERUH�DQG�EHKLQG-FDVLQJ�FURVV-IORZV� 

7(5026,0�� WHFKQRORJ\� LV� GHVFULEHG� LQ� PRUH�
GHWDLO�RQ�7*7�ZHEVLWH�ZZZ�WJWRLO�FRP�DQG�LQ�>�@� 
237,6,0� LV� DQ� DGYDQFHG� WKHUPDO� VLPXODWRU�� WKDW�
EXLOGV�RQ�GHFDGHV�RI�5HVHDUFK�	�'HYHORSPHQW�RQ�
WKH� DERYH� GHVFULEHG� LQGXVWU\-SURYHQ� WHFKQRORJ\��
DGGLQJ� WKH� DELOLW\� WR� SURFHVV� DQG� VLPXODWH� )LEHU�
2SWLFV� GDWD�� 237,6,0� GHWHUPLQHV� DQG� TXDQWLILHV�
IORZ�SURILOHV� UHFRUGHG� LQ�DFFRUGDQFH�ZLWK�D�ZHOO-
VSHFLILF�GDWD�DFTXLVLWLRQ�SURJUDP��,W�KDV�WKH�DELOLW\�
WR� LGHQWLI\� EHKLQG-FDVLQJ� IORZ� DQG� RXW-RI-]RQH�
LQMHFWLRQ�RU�SURGXFWLRQ� 

7KH�DGYDQWDJHV�RI�)LEHU�2SWLF�%DVHG�6XUYHLOODQFH�
DUH� 
�� $SSOLFDELOLW\�LQ�WKH�ZLGH�UDQJH�RI�ZHOOV��IURP�

ZDWHU� LQMHFWRUV� DQG� RLO� SURGXFHUV� WR� SRO\PHU�
(QKDQFHG� 2LO� 5HFRYHU\� �(25�� ZHOOV�� GHHS�
ZHOOV��REVHUYDWLRQ�ZHOOV�HWF� 

�� /RZ� FRVW� RI� LQVWDOODWLRQ� FRPSDUHG� WR� GXDO�
ZHOOKHDG�FRPSOHWLRQ�IRU�SXPSHG�ZHOOV 

�� 7KHLU�QRQ-LQWUXVLYH�QDWXUH�UHGXFHV�RSHUDWLRQDO�
ORDG�LQ�WKH�ILHOG��ORJLVWLFV�DQG�+66(�H[SRVXUH 

�� $XWRPDWHG�RQ-GHPDQG�WLPH-ODSVH�VXUYHLOODQFH�
SRWHQWLDO��ZKLFK� IXUWKHU� UHGXFHV� OLIHWLPH�FRVWV�
FRPSDUHG�WR�FRQYHQWLRQDO�ORJJLQJ 

�� )LEHU�2SWLF� EDVHG� SURGXFWLRQ�LQMHFWLRQ� SURILO�
LQJ� FDQ� VXSSRUW� WKH� DVVHW� WHDPV� LQ� DVVHVVLQJ�
SURGXFWLRQ� DQG� LQMHFWLRQ� FRQIRUPDQFH�� DOORZ�
IDVWHU� WXUQDURXQG� IURP� WKH� SODQQLQJ� RI� WKH�
VXUYH\� WR� REWDLQLQJ� WKH� UHVXOWV�� WDNLQJ� WLPHO\�
GHFLVLRQV 

&DVH�6WXG\ 
237,6,0�GDWD� LQWHUSUHWDWLRQ�ZDV�SHUIRUPHG�IRU�D�
YHUWLFDO�ZDWHU�LQMHFWRU�LQ�WKH�0LGGOH�(DVW��7KH�ZHOO�
ZDV� GULOOHG� LQ� 0D\� ������ FRPSOHWHG� DV� FDVHG�
FHPHQWHG� ZLWK� SHUPDQHQW� '76� LQVWDOOHG� RXWVLGH�
WKH�FDVLQJ��DQG�SXW�RQ�VWUHDP�LQ�-XQH������ZLWK�D�
WDUJHW�LQMHFWLRQ�UDWH�RI�����P��G��7KH�ILHOG�LV�FKDU�
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OPTISIM ² Innovative Solution to Obtain Formation Flow Profile  
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DFWHUL]HG� E\� WKLQO\� ODPLQDWHG� VDQGVWRQH� ZLWK�
KLJKO\�YDULDEOH�SHUPHDELOLW\��LQWHUEHGGHG�ZLWK�
VKDOHV�� 7KLV� PDNHV� DFKLHYLQJ� LQMHFWLRQ� FRQ�
IRUPDQFH�D�YHU\�GLIILFXOW�WDVN� 

'76� GDWD� KDG� EHHQ� DFTXLUHG� RYHU� WKH� SHULRG�
RI���GD\V� �)LJ����ZLWK� VWDWLF� GDWD� UHFRUGHG� DW�
WKH� HQG� RI� ���� GD\V� VKXW-LQ� SHULRG�� IROORZHG�
E\�DQ�LQMHFWLRQ�SHULRG��GXULQJ�ZKLFK�WKH�IORZ�
LQJ� GDWD� ZHUH� FROOHFWHG�� 7KHQ�� WKH� ZHOO� ZDV�
VKXW-LQ� DJDLQ�� DOORZLQJ� WKH� JDWKHULQJ� RI� WKH�
WUDQVLHQW�GDWD�� 

7KLV�ZHOO¶V�ILEHU�RSWLF�LQVWDOODWLRQ�LV�'LVWULEXW�
HG� $FRXVWLF� 6HQVLQJ� �'$6�-HQDEOHG�� 7KH�
'$6� GDWD� ZHUH� FROOHFWHG� RQ� 2FWREHU� ��
�)LJ�����/DWHU�LQ�2FWREHU��DQ�+37-61/�VXUYH\�
ZDV�SHUIRUPHG�� 

7KH� UHVXOWV�RI� DOO� WKH�GDWD�SURFHVVLQJ� DQG� LQ�
WHUSUHWDWLRQ� RI� DOO� WKH� WKUHH� VXUYH\V� DUH� VXP�
PDUL]HG�LQ�)LJ��� 

/RRNLQJ�DW�WKH�DFRXVWLF�GDWD�ILUVW��RQH�FDQ�VHH�
WKDW�RXW�RI� WKH� WKUHH�DFWLYH�]RQHV�FDSWXUHG�E\�
WKH� +37-61/� ORJJLQJ�� RQO\� WZR� ]RQHV� ZHUH�
GHWHFWHG� E\� '$6�� 7KH� '$6� GDWD� ZHUH� YHU\�
QRLV\�� VR� KHDY\� DPRXQW� RI� SURFHVVLQJ� DQG�
ILOWHULQJ�ZHUH� UHTXLUHG� LQ� RUGHU� WR� µFOHDQ� XS¶�
WKH� SLFWXUH�� ,W�ZDV� DOVR� IRXQG� WKDW� DOO� WKH� LQ�
IRUPDWLYH� QRLVH� LQ� WKH� '$6� ZDV� LQ� WKH� YHU\�
ORZ�IUHTXHQF\�UDQJH��EHORZ����+]�� 

,Q� WKH� WHPSHUDWXUH�SDQHO��EOXH� OLQHV� UHSUHVHQW�
LQMHFWLRQ�ORJV�IRU�+37�DQG�'76��LOOXVWUDWHG�LQ�
)LJ����� 7KH� GLVFUHSDQF\� LQ� DEVROXWH� WHPSHUD�

WXUH� LV�PRVW� OLNHO\�GXH� WR�WKH�GLIIHUHQW� WLPLQJ�
RI�WKH�WZR�VXUYH\V��2QH�FDQ�VHH�KLJK�OHYHO�RI�
QRLVH� LQ� WKH� '76� ORJV� �67'� ����� �&�� ZKLOH�
+37� 67'� ������� �&��� 7KLV� PDVNHG� WKH� PL�
QXWH�GHWDLOV�LQ�WKH�IORZLQJ�ORJ��PDNLQJ�LW�SRV�
VLEOH�WR�PDWFK�RQO\�WKH�DYHUDJH�LQMHFWLRQ�WHP�
SHUDWXUH��GDVKHG�OLQHV�UHSUHVHQW�WKH�VLPXODWHG�
WHPSHUDWXUH�UHVSRQVH�� 

7KH� OLQHV� IURP� JUHHQ� WR� EURZQ� UHSUHVHQW� WKH�
WUDQVLHQW� ORJV� RI� ��� ��� ��� ��� DQG� ��� KRXUV� RI�
VKXW-LQ� WLPHV� DFFRUGLQJO\�� ,W� LV� WKH� WUDQVLHQW�
ORJV� WKDW�DOORZHG� WR� VLPXODWH� WKH� WHPSHUDWXUH�
UHVSRQVH� LQ� WKLV�ZHOO�� DV�RSSRVHG� WR� WKH�+37�
VXUYH\�� ZKHUH� DOO� WKH�PDWFKLQJ�ZDV� GRQH� E\�
WKH� IORZLQJ� DQG� WKH� VWDWLF� SDVVHV�� ,W� FDQ� DOVR�
EH� REVHUYHG� WKDW� WKH� ODWHU� WUDQVLHQW� ORJV� JLYH�
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)LJXUH��D��'76�SURFHGXUH 

)LJXUH���:HOO�LQMHFWLRQ�KLVWRU\�DQG�WLPLQJ�RI�VXUYH\V�




