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)DNXOWDV�7HNQLN

8QLYHUVLWDV�$QGDODV
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0HQLQJNDWQ\D� SHPEDQJXQDQ� LQGXVWUL� NHODSD� VDZLW� GL� ,QGRQHVLD��
PHPEHULNDQ� GDPSDN� QHJDWLI� WHUKDGDS� OLQJNXQJDQ� DNLEDW� OLPEDK� FDLU� \DQJ�
GLKDVLONDQQ\D�� 2OHK� NDUHQD� LWX� SHUOX� GLODNXNDQ� SHQJRODKDQ� WHUOHELK� GDKXOX�
VHEHOXP� OLPEDK� FDLU� WHUVHEXW� GLEXDQJ� XQWXN� PHPLQLPDOLVLU� GDPSDN�
SHQFHPDUDQQ\D�WHUKDGDS�OLQJNXQJDQ��6DODK�VDWX�PHWRGH�SHQJRODKDQ�OLPEDK�FDLU�
NHODSD� VDZLW� \DLWX� GHQJDQ� PHQJJXQDNDQ� VLVWHP� SODVPD� GHQJDQ� PHWRGH�
'LHOHFWULF� %DUULHU� 'LVFKDUJH� 3HQJRODKDQ� OLPEDK� FDLU� NHODSD� VDZLW�
PHQJJXQDNDQ� SODVPD� '%'� DNDQ� PHQJKDVLONDQ� JDV� PHWDQD� \DQJ� GDSDW�
GLMDGLNDQ� VHEDJDL� VXPEHU� HQHUJL� WHUEDKDUXNDQ�� 3URGXNVL� JDV� PHWDQD� \DQJ�
GLKDVLONDQ� KDUXV� GLXNXU� GHQJDQ� WHSDW� XQWXN�PHQJHWDKXL� EHUDSD� SRWHQVL� HQHUJL�
JDV� PHWDQD� \DQJ� GDSDW� GLNRQYHUVL� GDUL� SHQJRODKDQ� OLPEDK� FDLU� NHODSD� VDZLW��
3DGD�SHQHOLWLDQ� LQL�GLODNXNDQ�SHUDQFDQJDQ�VLVWHP�PRQLWRULQJ�JDV�PHWDQD�SDGD�
SHQJRODKDQ� OLPEDK� FDLU� LQGXVWUL� NHODSD� VDZLW� JXQD� PHQGDSDWNDQ� KDVLO�
PRQLWRULQJ�NRQVHQWUDVL�JDV�PHWDQD�\DQJ�DNXUDW��.RQVHQWUDVL�JDV�PHWDQD�GDSDW�
GLWHQWXNDQ� EHUGDVDUNDQ� WHJDQJDQ� NHOXDUDQ� GDUL� VHQVRU� \DQJ� GLJXQDNDQ��
3HQJXMLDQ� VLVWHP� PRQLWRULQJ� GLODNXNDQ� VHODPD� VDWX� MDP� GHQJDQ� SHQHUDSDQ�
YDULDVL� WHJDQJDQ� SODVPD� '%'� ��� N9�� ��� N9�� GDQ� ��� N9�� +DVLO� SHQHOLWLDQ�
PHQXQMXNNDQ�EDKZD�VHPDNLQ�EHVDU�WHJDQJDQ�\DQJ�GLWHUDSNDQ�PDND�NRQVHQWUDVL�
JDV�PHWDQD� \DQJ�GLKDVLONDQ� MXJD� DNDQ� VHPDNLQ�EHVDU��3DGD�SHUFREDDQ�GHQJDQ�
WHJDQJDQ� ��� N9� PHQJKDVLONDQ� JDV� PHWDQD� SDOLQJ� EDQ\DN� \DLWX� SDGD� VHQVRU�
7*6�����JDV�PHWDQD�\DQJ�WHUEDFD�VHEDQ\DN���������SSP�GDQ�SDGD�VHQVRU�04�
��VHEDQ\DN���������SSP�

.DWD�.XQFL ��/LPEDK�&DLU�.HODSD�6DZLW��3ODVPD��'LHOHFWULF�%DUULHU�
'LVFKDUJH��.RQVHQWUDVL�*DV�0HWDQD
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7LWOH 'HVLJQ�2I�0HWKDQH�*DV�

0RQLWRULQJ�6\VWHP�,Q�3URFHVV�3DOP�

2LO�0LOO�(IIOXHQW�,QGXVWU\

0XKDPPDG�$ULI�

0DV\KXUL

0D\RU (OHFWULFDO�(QJLQHHULQJ ����������

(QJLQHHULQJ�)DFXOW\

$QGDODV 8QLYHUVLW\

$EVWUDFW

7KH� LQFUHDVHG� GHYHORSPHQW� RI� WKH� SDOP� RLO� LQGXVWU\� LQ� ,QGRQHVLD� KDV� D�
QHJDWLYH� LPSDFW� RQ� WKH� HQYLURQPHQW� GXH� WR� WKH� OLTXLG� ZDVWH� LW� SURGXFHV��
7KHUHIRUH�� WUHDWPHQW�QHHGV�WR�EH�GRQH�EHIRUH�WKH�OLTXLG�ZDVWH�LV GLVFKDUJHG�WR�
PLQLPL]H�WKH�LPSDFW�RI�SROOXWLRQ�RQ�WKH�HQYLURQPHQW��2QH�PHWKRG�IRU�WUHDWLQJ�
SDOP�RLO� OLTXLG�ZDVWH� LV� E\� XVLQJ� D� SODVPD� V\VWHP�ZLWK� WKH�'LHOHFWULF�%DUULHU�
'LVFKDUJH� PHWKRG�� 3DOP� RLO� OLTXLG� ZDVWH� WUHDWPHQW� XVLQJ� '%' SODVPD� ZLOO�
SURGXFH� PHWKDQH� JDV� ZKLFK� FDQ� EH� XVHG� DV� D� UHQHZDEOH� HQHUJ\� VRXUFH�� 7KH�
SURGXFWLRQ� RI� PHWKDQH� JDV� SURGXFHG�PXVW� EH� SUHFLVHO\� PHDVXUHG� WR� ILQG� RXW�
KRZ� PXFK� HQHUJ\� WKH� PHWKDQH� JDV� FDQ� FRQYHUW� IURP� SDOP� RLO� ZDVWHZDWHU�
WUHDWPHQW�� ,Q� WKLV� UHVHDUFK�� D�PHWKDQH� JDV�PRQLWRULQJ� V\VWHP�ZDV�GHVLJQHG� LQ�
WKH�SDOP�RLO�LQGXVWU\�ZDVWHZDWHU�WUHDWPHQW�LQ�RUGHU�WR�JHW�DFFXUDWH�PHWKDQH�JDV�
FRQFHQWUDWLRQ� PRQLWRULQJ� UHVXOWV�� 7KH� FRQFHQWUDWLRQ� RI� PHWKDQH� JDV� FDQ� EH�
GHWHUPLQHG� EDVHG� RQ� WKH� RXWSXW� YROWDJH� RI� WKH� VHQVRU� XVHG�� 7KH� PRQLWRULQJ�
V\VWHP WHVW�ZDV�FDUULHG�RXW�IRU�RQH�KRXU�E\�DSSO\LQJ�WKH�YDULDWLRQV�RI�WKH�'%'�
SODVPD�YROWDJH����N9�����N9�DQG����N9��7KH�UHVXOWV�VKRZHG�WKDW�WKH�JUHDWHU�WKH�
DSSOLHG� YROWDJH�� WKH� JUHDWHU� WKH� FRQFHQWUDWLRQ� RI� PHWKDQH� JDV� SURGXFHG�� ,Q�
H[SHULPHQWV� ZLWK� D� YROWDJH� RI ��� N9�� WKH� PRVW� PHWKDQH� JDV� SURGXFHG� ZDV�
�������� SSP� RI� 7*6����� PHWKDQH� JDV� VHQVRU� DQG� �������� SSP� RI� 04���
VHQVRUV����

.H\ZRUGV�� 3DOP� 2LO� /LTXLG� :DVWH�� 3ODVPD�� 'LHOHFWULF� %DUULHU� 'LVFKDUJH��
&RQFHQWUDWLRQ 2I�0HWKDQH�*DV


