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IRU�7RZQV

DQG�0XQLFLSDO�4XDUWHUV
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1���60(���������'(

3URGXFHG�E\�

=HQWUXP�I�U�UDWLRQHOOH�(QHUJLHDQZHQGXQJ�XQG�8PZHOW�*PE+��5HJHQVEXUJ��'(�

,Q�FR�RSHUDWLRQ�ZLWK�

5KRQDOSHQHUJLH�(QYLURQQHPHQW��/\RQ��)5�

1DWLRQDO�(QJLQHHULQJ�/DERUDWRU\��*ODVJRZ��8.�
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&217(176

� 2EMHFWLYHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

� %DFNJURXQG BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

� :RUN�SURJUDPPHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

3KDVH����$VVHVVPHQW�RI�WKH�VWDWH�RI�WKH�DUW�RI�WKH�(XURSHDQ�HQHUJ\

PDQDJHPHQW�WHFKQRORJLHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

3KDVH�����0DUNHW�DQDO\VLV�IRU�PXQLFLSDO�HQHUJ\�PDQDJHPHQW�V\VWHPVBBBBBBBB�

3KDVH����(XURSHDQ�LPSOHPHQWDWLRQ�VWUDWHJ\BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

3KDVH����(XURSHDQ�:RUNVKRS�Å0XQLFLSDO�(QHUJ\�0DQDJHPHQW�DQG�%XLOGLQJ

$XWRPDWLRQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

� 5HVXOWV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

3KDVH�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

3KDVH�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

3KDVH�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

3KDVH�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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� 2%-(&7,9(6

7KH�RYHUDOO�REMHFWLYH�RI�WKH�SURMHFW� LV�WR�DVVHVV�WKH�IHDVLELOLW\�DQG�WR�SUHSDUH�WKH

LPSOHPHQWDWLRQ� RI� HQHUJ\� PDQDJHPHQW� V\VWHPV� IRU� HOHFWULFLW\� DQG� KHDW� VXSSO\

DQG�XVH�DW�WKH�OHYHO�RI�D�PXQLFLSDO�TXDUWHU�RU�D�ZKROH�WRZQ�LQ�RUGHU�WR�GHFUHDVH

WKH�HQHUJ\�GHPDQG�DQG�WKXV�FRQWULEXWH�WR�WKH�UHGXFWLRQ�RI�&2 � �HPLVVLRQV�

� %$&.*5281'

(QHUJ\� PDQDJHPHQW� LQ� FLWLHV� LV� PDLQO\� UHVWULFWHG� WR� VLQJOH� SXEOLF� EXLOGLQJV� RU� WR

VHYHUDO� ODUJH� RIILFHV�� LQGXVWULDO� RU� SXEOLF� EXLOGLQJV� ZKLFK� DUH� FRQQHFWHG� WR� D

FHQWUDO� FRQWURO� XQLW�� $V� WKH� H[SHULHQFHV� ZLWK� VXFK� V\VWHPV� SURYHG�� VLJQLILFDQW

HQHUJ\� DQG� ILQDQFLDO� VDYLQJV� FDQ� EH� DFKLHYHG�� 1HZ� GHYHORSPHQWV� RQ� HQHUJ\

PDQDJHPHQW� WHFKQRORJLHV�� HVSHFLDOO\� LQVWDOODWLRQ� EXV� V\VWHPV�� RSHQ� QHZ

SRVVLELOLWLHV� RI� GHVLJQLQJ� DQG� XVLQJ� HQHUJ\� PDQDJHPHQW� V\VWHPV� DOVR� LQ� WKH

UHVLGHQWLDO�VHFWRU��$PRQJ�WKHVH�DUH�V\VWHPV�ZKLFK�FRXOG�EH�DSSOLHG�DQ�WKH�OHYHO

RI�D�WRZQ�TXDUWHU�RU�D�ZKROH�WRZQ�

:LWK�PXQLFLSDO�HQHUJ\�PDQDJHPHQW�V\VWHPV�ORFDO�DXWKRULWLHV��PXQLFLSDO�ZRUNV�RU

KRXVLQJ�EXLOGLQJ�VRFLHWLHV�JHW�WKH�SRVVLELOLW\� WR�FR�RUGLQDWH�HQHUJ\�GHPDQG�DQG

VXSSO\�RQ�D�KLJKHU�OHYHO��,W�LV�D�WRRO�WR�GHFUHDVH�WKH�RYHUDOO�HQHUJ\�GHPDQG�DQG

WR� DYRLG� SHDN� ORDGV� LQ� HOHFWULFLW\� DQG� KHDW� VXSSO\�� 2Q� WKH� EDFNJURXQG� RI

LQFUHDVLQJ�LQVXODWLRQ�RI�EXLOGLQJV�WRZDUGV�ORZ�HQHUJ\�KRXVHV�HQHUJ\�PDQDJHPHQW

LV�QHFHVVDU\�LQ�RUGHU�WR�PLQLPLVH�HQHUJ\�ORVVHV�GXH�WR�ZURQJ�XVHU�EHKDYLRXU�DQG

WKXV� WR� VDYH� HQHUJ\�� )XUWKHUPRUH� UHODWHG� LPSDFWV� RQ� ZURQJ� XVHU� EHKDYLRXU� OLNH

UHWURILWWLQJ�FRVWV�FRXOG�EH�DOVR�UHGXFHG�E\�WKLV�DSSURDFK�

7KH�QHZ�DSSURDFK�RI�PXQLFLSDO�HQHUJ\�PDQDJHPHQW�LV�D�SRVVLELOLW\�IRU�(XURSHDQ

WHFKQRORJLHV� WR� RSHQ� DQG� SXVK� QHZ� PDUNHWV� DQG� WKXV� LQFUHDVH� WKHLU� PDUNHW

SRVLWLRQ�LQVLGH�DQG�RXWVLGH�(XURSH�
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� :25.�352*5$00(

3KDVH����$VVHVVPHQW�RI�WKH�VWDWH�RI�WKH�DUW�RI�WKH�(XURSHDQ�HQHUJ\�PDQDJHPHQW

WHFKQRORJLHV

:LWKLQ�WKH�ILUVW�SKDVH�RI�WKH�SURMHFW��WKH�SURSRVHUV�FRPPRQO\�DVVHVVHG�WKH�VWDWH�RI

WKH� DUW� RI� (XURSHDQ� HQHUJ\� PDQDJHPHQW� WHFKQRORJLHV� ZKLFK� DUH� DEOH� WR� EH

LQVWDOOHG�DW�FLW\�TXDUWHU�OHYHO�IRFXVLQJ�RQ�LQQRYDWLYH�EXV�V\VWHPV��6SHFLDO�HPSKDVLV

LV�ODLG�RQ�GHYHORSPHQWV�LQ�WKH�QHDU�IXWXUH�ZKLFK�ZRXOG�LQIOXHQFH�WKH�XVDJH�RI�WKH

DYDLODEOH� V\VWHPV� IRU� PXQLFLSDO� HQHUJ\� PDQDJHPHQW�� 7KH� GHWHUPLQDWLRQ� RI� WKH

VWDWH� RI� WKH� DUW� RI� WKH� WHFKQRORJ\� LV� QHFHVVDU\� LQ� RUGHU� WR� DVVHVV� WKH� PDUNHW

SRWHQWLDO�LQ�WKH�VHFRQG�SKDVH�

3KDVH�����0DUNHW�DQDO\VLV�IRU�PXQLFLSDO�HQHUJ\�PDQDJHPHQW�V\VWHPV

7KH� PDUNHW� IRU� WKLV� QHZ� DSSURDFK� RI� PXQLFLSDO� HQHUJ\� PDQDJHPHQW� ZDV

DVVHVVHG� LQ� *HUPDQ\�� 8.� DQG� )UDQFH� FRQVLGHULQJ� HVSHFLDOO\� WKH� GLIIHUHQW

IUDPHZRUNV� RI� WKH� FRXQWULHV� DQG� DOVR� GLIIHUHQW� LPSOHPHQWDWLRQ� VFKHPHV�� H�J�� LQ

DUHDV� RI� QHZ� EXLOGLQJ� GHYHORSPHQW� RU� LQ� DUHDV� ZLWK� H[LVWLQJ� EXLOGLQJ� VWUXFWXUH�

LPSOHPHQWDWLRQ� LQ� ORFDO� DXWKRULWLHV�� LQ� PXQLFLSDO� ZRUNV� RU� LQ� KRXVLQJ� EXLOGLQJ

VRFLHWLHV�� 7DUJHWLQJ� DQG� PRQLWRULQJ� RI� HQHUJ\� GHPDQG� ZLOO� EH� RQH� PDMRU

DGYDQWDJH�DW�WKH�OHYHO�RI�D�WRZQ�TXDUWHU�RU�ZKROH�WRZQ�ZKLFK�FRXOG�EH�D�SXVK

WR� WKH� PDUNHW� DQG� RSHQ� D� ZLGH� UDQJH� RI� DSSOLFDWLRQV� DQG� WKXV� D� UHVSHFWLYHO\

SURPLVLQJ�PDUNHW�

3KDVH����(XURSHDQ�LPSOHPHQWDWLRQ�VWUDWHJ\

2XW� RI� WKH� UHVXOWV� RI� SKDVH� �� DQG� �� D� (XURSHDQ� LPSOHPHQWDWLRQ� VWUDWHJ\� ZDV

GHYHORSHG� IRU� ORFDO� DXWKRULWLHV�� PXQLFLSDO� ZRUNV� DQG� KRXVLQJ� EXLOGLQJ� VRFLHWLHV

ZKLFK�JLYHV�JXLGDQFH�RQ

�
 KRZ�DQG�ZKHUH�WR�XVH�PXQLFLSDO�HQHUJ\�PDQDJHPHQW�V\VWHPV�

�
 ZKLFK�V\VWHPV�DUH�DYDLODEOH�

�
 ZKLFK�WHFKQRORJLFDO�GHYHORSPHQWV�DUH�EHLQJ�GRQH�RU�VKRXOG�EH�GRQH�

�
 ZKLFK�VWUXFWXUHV�ZLWKLQ�WKH�ORFDO�DXWKRULW\��WKH�PXQLFLSDO�ZRUNV�RU�WKH�KRXVLQJ
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EXLOGLQJ�VRFLHW\�VKRXOG�EH�DYDLODEOH�

�
 SRVVLEOH�ILQDQFLQJ�VFKHPHV�

�
 KRZ�WR�RYHUFRPH�OHJDO��DGPLQLVWUDWLYH�DQG�RUJDQLVDWLRQDO�FRQVWUDLQWV�

7KH� VWUDWHJ\� FDQ� EH� XVHG� DV� D� WRRO� WR� LGHQWLI\� SRVVLEOH� ILHOGV� RI� DSSOLFDWLRQ� IRU

PXQLFLSDO� HQHUJ\� PDQDJHPHQW� V\VWHPV� DQG� DV� D� JXLGH� RQ� KRZ� WR� LPSOHPHQW

WKHP�

3KDVH����(XURSHDQ�:RUNVKRS�Å0XQLFLSDO�(QHUJ\�0DQDJHPHQW�DQG�%XLOGLQJ

$XWRPDWLRQ�

7KH� JDLQHG� UHVXOWV� RI� WKH� DFWLRQ� ZHUH� SUHVHQWHG� LQ� DQ� (XURSHDQ� :RUNVKRS� RQ

PXQLFLSDO�HQHUJ\�PDQDJHPHQW�V\VWHPV��7DUJHW�JURXSV�LQYLWHG�WR�WKH�HYHQW�ZHUH

ORFDO� DXWKRULWLHV�� PXQLFLSDO� ZRUNV�� XWLOLWLHV�� KRXVLQJ� EXLOGLQJ� VRFLHWLHV� DV� ZHOO� DV

PDQXIDFWXUHUV� RI� HQHUJ\� PDQDJHPHQW� V\VWHPV� DQG� LQQRYDWLYH� HQJLQHHULQJ

FRPSDQLHV�

7KH�UHVXOWV�RI�WKH�ZRUNVKRS�ZHUH�GLVVHPLQDWHG�LQ�IRUP�RI�SURFHHGLQJV��ZKLFK�ZHUH

DOVR�EH�PDGH�DYDLODEOH�IRU�LQWHUHVWHG�JURXSV�ZKLFK�FRXOG�QRW�SDUWLFLSDWH�DW�WKH

ZRUNVKRS�

� 5(68/76

3KDVH��

7KH�WHFKQRORJ\�DUHD�RI�EXLOGLQJ�DXWRPDWLRQ�DQG�HQHUJ\�PDQDJHPHQW�LQFOXGHV�D

YDULHW\� RI� V\VWHPV�� RYHU� D� ZLGH� UDQJH� RI� FRPSOH[LW\�� GHVLJQHG� IRU� WKH� FRQWURO�

PRQLWRULQJ� DQG� RSWLPLVDWLRQ� RI� YDULRXV� IXQFWLRQV� DQG� VHUYLFHV� SURYLGHG� LQ� D

EXLOGLQJ�� LQFOXGLQJ� KHDWLQJ� DQG� FRROLQJ�� YHQWLODWLRQ�� OLJKWLQJ�� WHOHPHWULF� VHUYLFHV�

VHFXULW\� DQG� VDIHW\�� 7KH� VWUXFWXUH� RI� EXLOGLQJ� DXWRPDWLRQ� DQG� PDQDJHPHQW

V\VWHPV� LV� FKDUDFWHULVHG� E\� VHQVRUV� DQG� DFWXDWRUV�� QHWZRUNHG� DFFRUGLQJ� WR� D

VSHFLILF� WRSRORJ\�� SDUW� RI� ZKLFK� DFW� PXOWL�IXQFWLRQDO�� L�H�� WKH\� FDQ� WDNH� RYHU

VHYHUDO� FRQWURO� IXQFWLRQV� DQG� SURFHVV� GLIIHUHQW� W\SHV� RI� FRPPDQGV�� 7KLV� DOORZV

HIILFLHQW�DQG�VHQVLEOH�LQWHUDFWLRQ�EHWZHHQ�YDULRXV�EXLOGLQJ�VHUYLFHV�
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%XLOGLQJ�VHUYLFHV�FDQ�EH�FRQWUROOHG�E\�QXPHURXV� PHWKRGV�� 0RVW� V\VWHPV� VHHN� WR

FRQWURO� HLWKHU� E\� WLPH� RU� D� SDUDPHWHU� UHSUHVHQWDWLYH� RI� WKH� VHUYLFH� OLNH

WHPSHUDWXUH�IRU�VSDFH�KHDWLQJ�RU�LOOXPLQDQFH�IRU� OLJKWLQJ��7KLV�FDQ�DOVR�YDU\�ZLWK

WLPH�� 3&� ZRUNVWDWLRQV� FDQ� EH� XVHG� WR� LPSOHPHQW� WLPLQJ� SURJUDPPHV�� ORJLF

JDWLQJ�� HYHQW� DWPRVSKHULF� FRQGLWLRQV� SURJUDPPHV�� VWDWXV� ORJJLQJ� DQG� HYHQW

ORJJLQJ�VXSSOHPHQWHG�E\�DSSURSULDWH�LQVWUXFWLRQV�RU�PHVVDJHV�

7DEOH� �� VXPPDULVHV� WKH� YDULRXV� FRQWURO� DQG� RSWLPLVDWLRQ� DOJRULWKPV� RI� PRGHUQ

EXLOGLQJ�DXWRPDWLRQ�DQG�HQHUJ\�PDQDJHPHQW�V\VWHPV��7KH�SURJUDPV�FRUUHVSRQG

WR�WKH�VWDWH�RI�WKH�DUW�DQG�DUH�DOUHDG\�UHDGLO\�DYDLODEOH�DV�VWDQGDUG�VRIWZDUH�

7DEOH����'LYHUVH�PDQDJHPHQW�DQG�DXWRPDWLRQ�RSWLRQV�RI�%(06

'LYHUVH�PDQDJHPHQW�DQG�DXWRPDWLRQ�RSWLRQV�RI�%(06

� 7LPH�UHODWHG�VZLWFKLQJ�RI�GHYLFHV

� (YHQW�UHODWHG�VZLWFKLQJ

� 6OLGLQJ�VZLWFKLQJ

� /RDG�PDQDJHPHQW��KHDW��HOHFWULFLW\��

ORDG�GHSHQGHQW�VHW�YDOXH�PDQDJHPHQW��PD[LPXP�ORDG�OLPLWLQJ��WDULII�UHODWHG�VZLWFKLQJ

� 'HPDQG� UHODWHG� DQG� DWPRVSKHULF� FRQGLWLRQV� FRQWUROOHG� DGMXVWPHQW� RI� GHYLFHV� DFFRUGLQJ� WR

YDULRXV�FRQFHSWV�DQG�DOJRULWKPV

� &RQWURO�RI�OLPLWLQJ�YDOXHV

� &R�RUGLQDWHG�RSHUDWLRQ�RI�YDULRXV�GHYLFHV�ZLWK�GLIIHUHQW�SHUIRUPDQFH�IXQFWLRQV

� 'HPDQG�RULHQWHG�PDLQWHQDQFH�RI�V\VWHPV

� 8WLOLW\�GDWD�WUDFNLQJ�IRU�PRQLWRULQJ��FRQWUROOLQJ�DQG�GLDJQRVWLF�SXUSRVHV

1RZDGD\V� LQWHUQDWLRQDO� VWDQGDUGV� VXEGLYLGH� EXLOGLQJ� IXQFWLRQDOLW\� LQWR� WKUHH

GLIIHUHQW�OHYHOV��WKH�ILHOG�OHYHO��WKH�DXWRPDWLRQ�OHYHO�DQG�WKH�PDQDJHPHQW�OHYHO�
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)LJXUH����3ULQFLSDO�KLHUDUFKLFDO�VWUXFWXUH�RI�EXLOGLQJ�PDQDJHPHQW�V\VWHPV

��0DQDJHPHQW�OHYHO

���$XWRPDWLRQ�OHYHO

��������)LHOG�OHYHO

$JDLQVW� WKH� EDFNJURXQG� RI� WKH� KLHUDUFKLFDO� OHYHOV� DQG� RI� WKH� WDVNV� LQWHQGHG� WR

DFKLHYH�� VHYHUDO� LQWHJUDWLRQ� RSWLRQV� HPHUJH�� ,Q� WKLV� FRQWH[W� DQ� LQWHJUDWLRQ

KLHUDUFK\�FDQ�EH�GHILQHG��V��ILJXUH����

)LJXUH����,QWHJUDWLRQ�RSWLRQV�RI�PRGHUQ�EXLOGLQJ�PDQDJHPHQW�V\VWHPV

7R�SURYLGH�D�IUDPHZRUN�IRU�WKH�FRPPRQ�GHILQLWLRQ�RI�IXQFWLRQLQJ�RI�SURGXFWV�DQG

V\VWHPV� LQ� WKH� ILHOG� RI� EXLOGLQJ� PDQDJHPHQW� SURGXFWV� DQG� V\VWHPV� IRU� +9$&

DSSOLFDWLRQV�DQG�LQWHUIDFHV�WR�WKHP�D�(XURSHDQ�VWDQGDUG�IRU�EXLOGLQJ�DXWRPDWLRQ

DQG�FRQWURO�V\VWHPV�ZDV�GUDIWHG�E\�WKH�(XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGLVDWLRQ

�&(1���$FFRUGLQJ�WR�WKLV�QRUPDWLYH�DSSURDFK�D�SURGXFW�RU�V\VWHP�FRPSOLHV�ZLWK

WKH� (XURSHDQ� GDWD� WUDQVPLVVLRQ� VWDQGDUG�� LI� LW� VXSSRUWV� RQH� RI� WKH� SUH�VHOHFWHG

(XURSHDQ�FRPPXQLFDWLRQ�SURWRFROV�

Integration hierarchy

Management level

Automation level

Control level

Integration level

Integration depth
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)LJXUH����3UH�VHOHFWHG�(XURSHDQ�SURWRFRO�VWDQGDUGV�IRU�EXLOGLQJ�DXWRPDWLRQ

7KH�IROORZLQJ�WUHQGV�DQG�WHFKQRORJLHV�ZKLFK�FRXOG�SOD\�DQ�LPSRUWDQW�UROH�IRU�WKH

IXWXUH�GHYHORSPHQW�RI�EXLOGLQJ�PDQDJHPHQW�V\VWHPV�ZHUH�LGHQWLILHG��V��WDEOH����

7DEOH����)XWXUH�GHYHORSPHQWV�DQG�WUHQGV�RI�%(06

-DYD�,QWHUQHW )X]]\�ORJLF 3RZHU�/LQH

� XQLTXH�DQG�IOH[LEOH

DUFKLWHFWXUH�RI�-DYD

WHFKQRORJ\�SURYLGHV�SODWIRUP

LQGHSHQGHQW�GHYHORSPHQW

DQG�GHSOR\PHQW�RI�-DYD

DSSOLFDWLRQV�

� -DYD�DSSOLFDWLRQV�FDQ�UXQ

RQ�DOPRVW�DOO�SODWIRUPV�DQG

HDVLO\�LQWHUFRPPXQLFDWH

EHWZHHQ�SODWIRUPV�

� YHU\�FRPIRUWDEOH�UHPRWH

FRQWURO�RI�EXLOGLQJV�WKURXJK

WKH�FRQQHFWLRQ�RI�,QWHUQHW�DQG

%(06�

� HVSHFLDOO\�VXLWDEOH�IRU

FRPSOLFDWHG�QRQ�OLQHDU

FRQWUROOHG�V\VWHPV�ZLWK�VHYHUDO

LQIOXHQFLQJ�YDULDEOHV�

� LQFRUSRUDWHG�LQ�H[SHUW

V\VWHPV�LW�LV�H[SHFWHG�WKDW

IX]]\�ORJLF�FDQ�KHOS�WR�PHHW

XVHUV
�QHHGV�LQ�D�YHU\�IOH[LEOH

ZD\�

� WKH�GHVLJQ�RI�FRPSOH[

DGDSWLYH�FRQWUROOHUV�PD\

EHFRPH�PXFK�HDVLHU�E\�WKH

XVH�RI�IX]]\�ORJLF�DQG�WKHUHE\

OHVV�FRVW�LQWHQVLYH�

� IDFLOLWDWHV�GDWD

FRPPXQLFDWLRQ�EHWZHHQ

GLIIHUHQW�HOHFWULFDO�DSSOLDQFHV

LQVLGH�D�EXLOGLQJ�WKURXJK�WKH

H[LVWLQJ�HOHFWULF�QHWZRUN�

� QR�H[WUD�FDEOHV�DUH

UHTXLUHG��FRVWV�FDQ�EH

UHGXFHG��RFFXSLHUV�DUH�QRW

GLVWXUEHG�E\�WKH�LQVWDOODWLRQ

ZRUN�

� VRPH�V\VWHPV�DUH

FRPSDWLEOH�ZLWK�WZLVWHG�SDLU

(,%�V\VWHPV�

� WKH�SXEOLF�JULG�IRU

FRPPXQLFDWLRQ�RYHU�ODUJHU

GLVWDQFHV�FDQ�EH�XVHG�

3KDVH��

7KH�GRPHVWLF�DQG�WHUWLDU\�VHFWRU�FRQVWLWXWHV�D�PDMRU�HQHUJ\�FRQVXPHU�ZLWKLQ�WKH

(8� DQG� ZRUOG�ZLGH�� 7KH� HQHUJ\� FRQVXPSWLRQ� RI� (8·V� EXLOGLQJ� VHFWRU� DPRXQWV� WR

Protocol                   Standard

Management-
Level

Automation-
Level

BACnet ENV 13321-1
LONTalk

WorldFIP ENV 13321-1/ EN 50170
PROFIBUS FMS ENV 13321-1/ EN 50170

EIBnet ENV 13321-2

auf TCP/IP

BACnetBACnet ENV 13321-1ENV 13321-1
with Ethernet TCP/IP and LONTalkLONTalk

WorldFIPWorldFIP ENV 13321-1/ EN 50170ENV 13321-1/ EN 50170
PROFIBUS FMSPROFIBUS FMS ENV 13321-1/ EN 50170ENV 13321-1/ EN 50170

EIBnetEIBnet ENV 13321-2ENV 13321-2

auf TCP/IPon TCP/IP

BACnet ENV 1805-1

FND ENV 1805-2

BACnetBACnet ENV 1805-1ENV 1805-1
with Ethernet TCP/IP and PTP

FNDFND ENV 1805-2ENV 1805-2

EIB (DIN VDE 0829)

BATIBUS ENV 13154-2
EHS
LonTalk

EIBEIB (DIN VDE 0829)(DIN VDE 0829)

BATIBUSBATIBUS ENV 13154-2ENV 13154-2
EHSEHS
LonTalkLonTalk

TUBA *

* The Universal Bus Association

    Field-Level
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����0WRH� SHU� \HDU� �������� ZKLFK� UHSUHVHQWV� DURXQG� ����� RI� WRWDO� (8� HQHUJ\

FRQVXPSWLRQ�� 7KH� ´LQWHOOLJHQWµ� GHPDQG�EDVHG� DQG� FR�RUGLQDWHG� RSHUDWLRQ� RI

GLIIHUHQW� WHFKQLFDO� EXLOGLQJ� DSSOLDQFHV� KROGV� DQ� HQRUPRXV� SRWHQWLDO� IRU� WKH

UHGXFWLRQ� RI� WKH� HQHUJ\� FRQVXPSWLRQ� DQG� WKH� UHODWHG� HQHUJ\� FRVWV� LQ� WKH

FRPPHUFLDO� DQG� UHVLGHQWLDO� EXLOGLQJ� VHFWRU� DV� WKH� XVH� RI� WKHVH� V\VWHPV� LV

H[SHFWHG� WR� VDYH� XS� WR� ����� RI� SULPDU\� HQHUJ\� LQ� WKH� (8� E\� ����� ZKLFK� ZRXOG

FRQWULEXWH� GHFLVLYHO\� WR� WKH� QHFHVVDU\� DEDWHPHQW� RI� HQYLURQPHQWDOO\� KDUPIXO

HPLVVLRQV��([SHULHQFHV�LQ�*HUPDQ\��)UDQFH�DQG�WKH�8.�VKRZ�WKDW�IRU�KHDWLQJ�DQG

FRROLQJ�WKH�HQHUJ\�VDYLQJ�SRWHQWLDO�LV�XS�WR������LQ�WKH�SXEOLF�EXLOGLQJV�DUHD�DQG

IDLUO\�RI�WKH�VDPH�VFDOH�LQ�WKH�UHVLGHQWLDO�VHFWRU�

0DQDJHPHQW� V\VWHPV� IRU� PXQLFLSDO� DQG� FRPPHUFLDO� EXLOGLQJV� LQ� *HUPDQ\�

)UDQFH�DQG�WKH�8.�YDU\�IURP�QRQ�H[LVWHQW�YHU\�VLPSOH��L�H��QR�PRUH�VRSKLVWLFDWHG

WKDQ� W\SLFDO� GZHOOLQJV��� WKRXJK� D� UDQJH� RI� FRPSOH[LW\� WR� YHU\� FRPSUHKHQVLYH

LQVWDOODWLRQV�� 7KH� PDMRULW\� RI� PRGHUQ� %(06� DUH� PRYLQJ� WRZDUGV� ORFDO� FRQWUROOHUV

ZLWK� GDWD� WUDQVIHU� WR� D� FHQWUDO� ORFDWLRQ� DQG� DQ� HOHPHQW� RI� UHPRWH� FRQWURO�� ,Q

VRPH� FDVHV� FRQWUROV� FDQ� EH� DGMXVWHG� UHPRWHO\�� LQ� RWKHUV� PDQXDO� LQWHUYHQWLRQ� LV

UHTXLUHG�DW�WKH�UHPRWH�FRQWUROOHU��$�ZLGH�UDQJH�RI�GDWD�FRPPXQLFDWLRQV�PHGLD�LV

LQ� XVH�� LQFOXGLQJ� GHGLFDWHG� FDEOH�� QHWZRUN� FDEOH� �WZLVWHG� SDLU��� ILEUH� RSWLFV�

PRGHP�SKRQH�,6'1��UDGLR�DQG�PDLQV�SRZHU�FDEOH��QRZ�IHDVLEOH��

7KH� LQYHVWPHQW� FRVWV� IRU� EXLOGLQJ� DXWRPDWLRQ� DQG� HQHUJ\� PDQDJHPHQW� V\VWHPV

GHSHQG� RQ� WKH� GHJUHH� RI� GHVLUHG� IXQFWLRQV�� WKH� FRPSOH[LW\� DQG� VL]H� RI� WKH

EXLOGLQJV� DQG� WKH� LPSOHPHQWDWLRQ� LQWR� QHZ� RU� H[LVWLQJ� EXLOGLQJV�� ,Q� JHQHUDO

LQYHVWPHQW� FRVWV� IRU� %(06� DPRXQW� WR� ���� �� ���� ½� SHU� �,QIRUPDWLRQ� SRLQW�� �WKDW

PHDQV�SHU�HOHPHQWDU\�IXQFWLRQ�OLNH�VZLWFKLQJ�RU�VHQVRU�VLJQDOOLQJ��ZKLFK�UHVXOWV�LQ

VSHFLILF�FRVWV�RI�DERXW��������½�SHU�VTXDUH�PHWHU�XVHDEOH� IORRU�VSDFH��7KH�PDLQ

SDUW�RI�%(06�LQYHVWPHQW�FRVWV�LV�DSSRUWLRQHG�WR�VRIWZDUH�DQG�LQVWDOODWLRQ�ZKLFK�LV

VKRZQ�LQ�ILJXUH���
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)LJXUH� ��� $YHUDJH� EUHDNGRZQ� RI� GLIIHUHQW� %(06� LQYHVWPHQW� FRVWV� �PHGLXP� DQG

ODUJH�VL]HG�SURMHFWV�

$FFRUGLQJ�WR�HVWLPDWLRQV�WKH�WRWDO�SRWHQWLDO�VKRUW��WR�PHGLXP�WHUP�LQYHVWPHQW�IRU

ODUJH�HQHUJ\�PDQDJHPHQW�V\VWHPV�LQ�*HUPDQ\�VXLWDEOH�WR�EH�DSSOLHG�DW�WRZQ�RU

PXQLFLSDO�TXDUWHU�OHYHO�LV�H[SHFWHG�WR�EH�DERXW�����0½�SHU�\HDU��7KH�HVWLPDWLRQ�LV

EDVHG� RQ� IXQGDPHQWDO� FRQVLGHUDWLRQV� �H�J�� W\SLFDO� DQQXDO� UHWURILWWLQJ� UDWHV�� DV

ZHOO� DV� DQ� WDNLQJ� LQWR� DFFRXQW� HFRQRPLFDO� UHVWULFWLRQV� �H�J�� DVVXPLQJ� WKDW� WKH

LQYHVWPHQWV� DUH� SDLG� EDFN� E\� HQHUJ\� VDYLQJ� ZLWKLQ� �� \HDUV��� 2YHUDOO� (XURSHDQ

PDUNHW� SDUDPHWHUV� VKRZ� WKDW� VDOHV� DUH� FXUUHQWO\� ZRUWK� XS� WR� ������0½� D� \HDU

�������DQG�FRXOG�DFKLHYH�VDOHV�ZRUWK�XS�WR��������0½�D�\HDU�E\������

7KHUH� DUH� D� QXPEHU� RI� LPSRUWDQW� PDQXIDFWXUHUV� LQ� (XURSH� ZKLFK� DUH� DEOH� WR

VXSSO\�DERXW������RI�WKH�(XURSHDQ�PDUNHW��$W�SUHVHQW�WKH�VHFWRU�LV�H[SHULHQFLQJ�D

ODUJH� PDUNHW� FRQFHQWUDWLRQ� DQG� UHVWUXFWXULQJ� LQ� RUGHU� WR� EH� DEOH� WR� IDFH� WKH

FRPSHWLWLRQ�ZLWK�86�DQG�-DSDQHVH�PDQXIDFWXUHUV�
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3KDVH��

7KH�PDUNHW�SHQHWUDWLRQ�RI�%(06�RQ�FLW\�TXDUWHU�RU�PXQLFLSDO� OHYHO� LV� GHSHQGHQW

RQ�D�ZKROH�ORW�RI�LQIOXHQFLQJ�IDFWRUV��$SDUW�IURP�ILQDQFLDO�DQG�WHFKQLFDO�DVSHFWV

LQIRUPDWLRQ�DQG�XVHU�IULHQGOLQHVV�RI�DYDLODEOH�WHFKQRORJLHV�DUH�LPSRUWDQW�SRLQWV�WR

SD\�DWWHQWLRQ�WR�

)LJXUH���SUHVHQWV�DQ�RYHUYLHZ�RI�D�EURDG�YDULHW\�RQ�IDFWRUV�LQIOXHQFLQJ�WKH�PDUNHW

SHQHWUDWLRQ�RI�EXLOGLQJ�DXWRPDWLRQ�DQG�HQHUJ\�PDQDJHPHQW�V\VWHPV��7KH�VHW�RI

WKHVH� IDFWRUV� DV� D� ZKROH� EXLOG� D� IUDPHZRUN� ZKLFK� KDV� WR� EH� LQYHVWLJDWHG� ZKHQ

GHILQLQJ�D�VWUDWHJ\�IRU�D�ZLGHU�LQWURGXFWLRQ�RI�V\VWHPV�

)LJXUH����)DFWRUV�LQIOXHQFLQJ�WKH�PDUNHW�SHQHWUDWLRQ�RI�%(06

%DVHG� RQ� H[DPLQDWLRQV� DQG� VXUYH\V� ZLWKLQ� WKH� WKUHH� LQYHVWLJDWHG� FRXQWULHV� RI

FRQFHUQ� WKH� IROORZLQJ� PDMRU� IDFWRUV� ZKLFK� PDLQO\� FRQVWUDLQ� LPSOHPHQWDWLRQ� RI

%(06�KDYH�EHHQ�LGHQWLILHG�

� KLJK� FRVWV� RI� LQVWDOODWLRQ� �HVSHFLDOO\� LQ� WKH� FDVH� RI� H[LVWLQJ� EXLOGLQJV�� DQG

PDLQWHQDQFH�RI�V\VWHPV�

� FXUUHQW�ORZ�HQHUJ\�SULFHV�

� D� ODFN�RI�NQRZOHGJH� LQ� SRWHQWLDO� XVHU� RUJDQLVDWLRQV�� DUFKLWHFWV�� SODQQHUV� DQG

HQJLQHHUV��XVHUV�IDLO�WR�XQGHUVWDQG�WKH�V\VWHP�SURSHUO\�RU�ILQG�LW�FXPEHUVRPH�

� ULVN� RI� LQFRPSDWLELOLW\� EHWZHHQ� SDUWV� RI� WKH� V\VWHP� DIIHFWLQJ� WHFKQLFDO

Market
penetration

of BEMS

Information

Regulations,
directives, laws

State of the art & technological
developments

Energy prices

Investment cost

User-friendliness
Standardisation of

components
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SHUIRUPDQFH��PLVVLQJ� ORFDO�FKHFNV� WR�HQVXUH�WKDW�V\VWHPV�DUH�EHLQJ�SURSHUO\

RSHUDWHG�

� WKH� V\VWHPV·� ODFN� RI� IOH[LELOLW\� WR� DGDSW� WR� D� ZLGHU� UDQJH� RI� SRWHQWLDO� XVDJH

ZKLFK�YDULHV�ZLWK�WKH�DJH��VL]H�DQG�RZQHUVKLS�RI�EXLOGLQJV�

� QRQ�DSSURSULDWH�RUJDQLVDWLRQDO� VWUXFWXUHV�RI�SRWHQWLDO�XVHU� RUJDQLVDWLRQV�� H�J�

PRVW� PXQLFLSDOLWLHV� KDYH� QR� UHSUHVHQWDWLYH� UHVSRQVLEOH� IRU� FRVW�� DQG� HQHUJ\�

HIILFLHQW�RSHUDWLQJ�RI�PXQLFLSDO�EXLOGLQJV�RU�SODQWV�

� ODFN� RI� XVHU�IULHQGO\� GHVLJQ� RI� KXPDQ�PDFKLQH�LQWHUIDFHV� �H�J�� EHLQJ� RYHU�

LQIRUPHG�E\�WRR�PDQ\�RU�EDGO\�VWUXFWXUHG�YLVXDOLVHG�GDWD��

� DSSURSULDWH� GHVLJQ� IHDWXUHV� DUH� VRPHWLPHV� VXSSUHVVHG� LQ� SURGXFWLRQ� WR

UHGXFH�WKH�RYHUDOO�FRVW�RI�WKH�V\VWHP�

,Q�RUGHU�WR�RYHUFRPH�WKHVH�EDUULHUV�DQG�WR�VWULYH�IRU�ODUJH�VFDOH�LPSOHPHQWDWLRQ�RI

HQHUJ\� PDQDJHPHQW� V\VWHPV� RQ� D� PXQLFLSDO� OHYHO� WKH� IROORZLQJ� UHTXLUHPHQWV

KDYH�WR�EH�PHW��EHQHILFLDO�VWUXFWXUDO�DQG�RUJDQLVDWLRQDO�SUHUHTXLVLWHV�� LQFUHDVHG

FRPSDWLELOLW\� RI� V\VWHP� FRPSRQHQWV�� LQWHQVLILHG� 57'�� DSSURSULDWH� ILQDQFLQJ

VFKHPHV�DQG�GHWDLOHG�LQIRUPDWLRQ�FDPSDLJQV�

$V� WKH� LQWURGXFWLRQ� DQG� DSSOLFDWLRQ� RI� EXLOGLQJ� DXWRPDWLRQ� DQG� HQHUJ\

PDQDJHPHQW� V\VWHPV� DW� WKH� OHYHO� RI� D� PXQLFLSDO� TXDUWHU� RU� D� ZKROH� WRZQ

FRQVWLWXWHV� D� FRPSOH[� DQG� FRPSUHKHQVLYH� WDVN� LW� VKRXOG� EH� UHDOLVHG� LQ� WKUHH

SKDVHV�

� 3KDVH����$QDO\VLV�

7KLV� LQYROYHV� WKH� DQDO\VLV� RI� WKH� FXUUHQW� VLWXDWLRQ� RI� HQHUJ\� GHPDQG�� HQHUJ\

VXSSRUW� DQG� FRVWV�� 'LVFXVVLRQ� DERXW� SRVVLEOH� XSJUDGH� ZLVKHV�� (YDOXDWLRQ� RI

XVHU·V� VSHFLILF� VLWXDWLRQ� FRQFHUQLQJ� LQWHUIDFHV� DQG� OHYHOV� RI� WKH� SURFHVVHV� WR

EH�FRQWUROOHG�

� 3KDVH����)L[LQJ�WKH�QHHGV�DQG�GHPDQGV

)L[LQJ� WKH� GHPDQGV� WR� WKH� HQHUJ\� PDQDJHPHQW� V\VWHP�� EDVHG� RQ� WKH

LQWHUIDFHV� DQG� FRQWURO� OHYHOV�� 5HYLHZLQJ� WKH� XSJUDGH� FDSDELOLW\� RI� HQHUJ\

PDQDJHPHQW�V\VWHPV�DQG�ILQDO�GHFLVLRQ�RQ�WKH�HQHUJ\�PDQDJHPHQW�V\VWHP

WR�EH�XVHG�
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� 3KDVH����,QWURGXFWLRQ

(ODERUDWLRQ� RI� D� SODQ� WR� LQWURGXFH� HQHUJ\� PDQDJHPHQW� V\VWHPV�� LQFOXGLQJ

WUDLQLQJ� RI� VWDII�� QHZ� RUJDQLVDWLRQ� VWUXFWXUHV� HWF��� ,QWURGXFWLRQ� RI� WKH� HQHUJ\

PDQDJHPHQW� V\VWHP� DQG� SDUDOOHO� FRPSDULVRQ� RI� WKH� IL[HG� QHHGV� DQG

GHPDQGV�ZLWK�WKH�UHVXOWV�DFKLHYHG�

+RZHYHU�� EHIRUH� LQWURGXFLQJ� D� FRPSUHKHQVLYH� %(06� LQWR� VHYHUDO� FRQQHFWHG

EXLOGLQJV��FHUWDLQ�SRLQWV�VKRXOG�EH�FRQVLGHUHG�

�
 :KDW�NLQG�RI�WDVNV�DUH�WR�EH�SHUIRUPHG�E\�WKH�%(06"

�
 :KLFK�SURFHVVHV�DUH�WR�EH�FRQWUROOHG�PDQDJHG�LQ�ZKDW�ZD\"

�
 &DQ�WKH�%(06�EH�HDVLO\�DGDSWHG�WR�H[LVWLQJ�RUJDQLVDWLRQDO�VWUXFWXUHV"

�
 :KDW�NLQG�RI�DFFRPSDQ\LQJ�PHDVXUHV��H�J��WUDLQLQJ�FRXUVHV��DUH�QHFHVVDU\�WR

PDNH�WKH�ZRUN�HDVLHU�DQG�PRUH�DFFHSWDEOH�WR�WKH�VWDII"

�
 :KLFK� LQWHUIDFHV� PXVW� EH� DYDLODEOH� IRU� IXUWKHU� FRPPXQLFDWLRQ� EHWZHHQ

SHUVRQQHO�DQG�RWKHU�PLFURHOHFWURQLF�XQLWV"

�
 ,V�WKHUH�D�SRVVLELOLW\�WR�HDVLO\�XSJUDGH�WKH�V\VWHP�WR�VXLW�IXUWKHU�QHHGV"

/RFDO� GHOLYHU\� DQG� VXSSRUW� QHWZRUNV� ZKLFK� IRFXV� RQ� EXLOGLQJ� UHODWLRQVKLSV� LQ� D

VPDOO� DUHD� DUH� D� YLWDO� SDUW� RI� WKH� JURZWK� RI� WKLV� PDUNHW� DQG� RI� WKH� VXFFHVVIXO

LPSOHPHQWDWLRQ�RI�WKHVH�V\VWHPV�RQ�FLW\�TXDUWHU�RU�PXQLFLSDO�OHYHO�

(QHUJ\� VDYLQJV� RQ� D� ODUJH� VFDOH� DFURVV� (XURSH� FRXOG� EH� UHDOLVHG� ZLWK� %(06

WHFKQRORJ\�� +RZHYHU�� XVDJH� LV� XQOLNHO\� WR� GHYHORS� EH\RQG� WKH� YHU\� ODUJHVW

RUJDQLVDWLRQV� XQWLO� WKH� SULFH� DQG� DGDSWDELOLW\� RI� WKH� V\VWHPV� PDNH� WKHP� PRUH

DFFHVVLEOH��7KLUG�3DUW\�)LQDQFLQJ��73)��FRXOG�EH�DQ�DSSURSULDWH�ILQDQFLQJ�VFKHPH

WR� RYHUFRPH� ILQDQFLDO� EDUULHUV� DQG� WKXV� FRQWULEXWH� WR� H[SORLW� DW� OHDVW� D� FHUWDLQ

VKDUH�RI�WKH�H[LVWLQJ�HQHUJ\�VDYLQJ�SRWHQWLDO�UHODWHG�WR�%(06��7KH�HODERUDWLRQ�RI

FRPPRQ�VWDQGDUGV�DQG�QRUPV�KDV�QRW�NHSW�DEUHDVW�RI� WKH� IDVW�GHYHORSPHQW�RI

VSHFLILF� KDUG�� DQG� VRIWZDUH� FRPSRQHQWV� IRU� EXLOGLQJ� DXWRPDWLRQ� DQG

PDQDJHPHQW� V\VWHPV�� (IIRUWV� WR� HVWDEOLVK� D� VWDQGDUG�� ZKLFK� HQVXUHV� WKH� PXWXDO

FRPSDWLELOLW\� DQG� LQWHURSHUDELOLW\� RI� WKH� SURGXFWV� IURP� GLIIHUHQW� PDQXIDFWXUHUV

DQG� GLIIHUHQW� WUDGHV�� KDYH� EHHQ� RQO\� SDUWO\� FURZQHG� ZLWK� VXFFHVV� DQG� DUH� RQ

WKHLU�ZD\�RI�EHLQJ�GHYHORSHG�RQ�(XURSHDQ�OHYHO�
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57'� DFWLYLWLHV� FRXOG� KHOS� WR� GHYHORS� PRUH� PRGXODULVHG� HQHUJ\� PDQDJHPHQW

V\VWHPV�� ZKLFK� DUH� IOH[LEOH� DQG� HDV\� WR� KDQGOH�� XVH� LQWHUQDWLRQDO� VWDQGDUGV� DQG

FRPPRQ� LQWHUIDFHV� DQG� DUH� FKDUDFWHULVHG� E\� D� KLJK� GHJUHH� RI� LQWHURSHUDELOLW\�

7KH�PRVW�SURPLVLQJ�HOHPHQWV�IRU�GHYHORSPHQW�RYHU�WKH�QH[W�\HDUV�DSSHDU�WR�EH�

GHPDQG�FRQWURO� VWUDWHJLHV� IRU� YHQWLODWLRQ�� OLJKWLQJ�� KHDWLQJ� DQG� FRROLQJ�� FRQWURO

DQG�PDQDJHPHQW�VWUDWHJLHV�IRU�DSSOLDQFH�ORDGV��FRQWURO�RI�KHDWLQJ�DQG�FRROLQJ

SURFHVVHV� WR� DFKLHYH� RSWLPDO� SHUIRUPDQFHV�� IX]]\� ORJLF� V\VWHPV� IRU� D� PRUH

IOH[LEOH� UHSUHVHQWDWLRQ� RI� XVHUV
� QHHGV�� H[SHUW� V\VWHPV� EDVHG� DQ� QHXUDO� QHWZRUNV

IRU� �VPDUW�� UHVSRQVH� WR� XVHUV
� QHHGV�� UHOLDEOH�� WDPSHU�SURRI�� ORZ� LQWUXVLYHQHVV

PRQLWRULQJ� RI� HQHUJ\� FRQVXPSWLRQ� RI� GLIIHUHQW� SDUWV� RI� ODUJH� FRPPHUFLDO� RU

UHVLGHQWLDO�EXLOGLQJV�RU�FOXVWHU�RI�EXLOGLQJV��ORZ�FRVW�IDXOW�GHWHFWLRQ��DGDSWLYH�3,'

FRQWUROOHUV�

7R� RYHUFRPH� WKH� LGHQWLILHG� ODFN� RI� NQRZOHGJH� UHODWHG� WR� EXLOGLQJ� DXWRPDWLRQ

DQG� HQHUJ\� PDQDJHPHQW� V\VWHPV� WKHUH� LV� D� NH\� UHTXLUHPHQW� IRU� LPSURYHG

GLVVHPLQDWLRQ�RI� LQIRUPDWLRQ�DQG�EHWWHU�GHPRQVWUDWLRQ�RI�WKH�FDSDELOLW\�RI�WKHVH

WHFKQRORJLHV� WR� YDU\LQJ� W\SHV� RI� XVHUV�� $WWHQWLRQ� QHHGV� WR� EH� JLYHQ� WR� PDNLQJ

%(06�PRUH�XVHU�IULHQGO\�DQG�WR�WKH�HIIHFWLYH�WUDLQLQJ�RI�XVHUV�ZKR�RIWHQ�ILQG�WKHP

LQWLPLGDWLQJ�DQG�GLIILFXOW�WR�RSHUDWH�FRUUHFWO\��.QRZ�KRZ�VKRXOG�EH�GLVVHPLQDWHG

E\� IUHH� SXEOLFDWLRQV�� YLGHRV� DQG� VRIWZDUH�� VHPLQDUV� DQG� ZRUNVKRSV� DQG� E\

PDUNHWLQJ�WKH�UHVXOWV�RI�VXFFHVVIXO�SURMHFWV�

3KDVH��

,Q� RUGHU� WR� FRQWULEXWH� WR� WKH� VXFFHVVIXO� GLVVHPLQDWLRQ� RI� %(06� DSSOLFDWLRQV� DQG

WHFKQRORJLHV�� =5(8�� VXSSRUWHG� E\� WKH� SDUWQHUV�� KDV� RUJDQLVHG� DQ� (XURSHDQ

ZRUNVKRS�RQ����0D\������LQ�5HJHQVEXUJ��*HUPDQ\�DV�D�IXQGDPHQWDO�HOHPHQW�RI

WKH�ZRUN�SURJUDPPH�HQWLWOHG�´(QHUJLH0DQDJHPHQW�XQG�*HElXGH$XWRPDWLRQµ�

7KH�RQH�GD\�HYHQW�ZDV�D�ELJ�VXFFHVV��DWWUDFWHG�PRUH�WKDQ����H[SHUWV�IURP�IRXU

(XURSHDQ� FRXQWULHV� DQG� IHDWXUHV� ZHUH� EURDGFDVWHG� RQ� WZR� 79� FKDQQHOV�� $OO

SUHVHQWDWLRQV�RI�WKH�VSHDNHUV�DQG�PRUH�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�ZRUNVKRS

WRSLFV�LV�SUHVHQWHG�LQ�WKH�DFFRPSDQ\LQJ�SURFHHGLQJV�


