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��� (;(&87,9(�6800$5<

7KH� 5(0$)(;� SURMHFW� DLPV� DW� GHILQLQJ� DQG� SURSRVLQJ� QHZ� ,7� VROXWLRQV� ZLWK� 'LVWULEXWHG
0DLQWHQDQFH� 6\VWHP� �'06�� ZKLFK� PDQDJHV� WKH� JOREDO� PDLQWHQDQFH� DFWLYLW\� IRU� LQGXVWULDO
IDFLOLWLHV�

7KH� 'LVWULEXWHG� 0DLQWHQDQFH� 6\VWHP� KDV� WR� KHOS� PDLQWHQDQFH� RSHUDWRUV� WR� WDNH� WKH� ULJKW
GHFLVLRQ�DW�WKH�ULJKW�SODFH�RQ�WKH�ULJKW�WLPH��E\�WKH�ULJKW�SHRSOH�LQ�RUGHU�WR�PDQDJH�FRQWLQXRXVO\
DOO�PDLQWHQDQFH�DFWLYLWLHV�DQG�WR�UHSODFH�LQ�D�VWHSZLVH�IDVKLRQ�WKH�FXUUHQW�PDLQWHQDQFH�DFWLRQV
�FRUUHFWLYH�DQG�VFKHGXOHG�SUHYHQWLYH��E\�PRUH�DGYDQFHG�RQHV��SUHGLFWLYH�DQG�FRQGLWLRQ�EDVHG��

$W�WKH�HQG�RI�WKLV�SURMHFW��5(0$)(;�&RQVRUWLXP�FDQ�EH�SURXG�RI�WKH�ZRUN�DFKLHYHG��WKH�UHVXOWV
REWDLQHG�DUH�IXOO\�LQ�WKH�OLQH�ZLWK�WKH�H[SHFWHG�UHVXOWV�

3URMHFW� UHVXOWV�� GRFXPHQWHG� LQ� GLIIHUHQW� GHOLYHUDEOHV� DUH� WRGD\� DYDLODEOH� � WR� WKH� PDLQWHQDQFH
(XURSHDQ�&RPPXQLW\�RQ�WKH�5(0$)(;�:HE�SDJH�DGGUHVV�

�KWWS���ZZZ�JVLS�FUDQ�X�QDQF\�IU�ZS�BUHPDIH[�LQGH[�KWPO�

7KLV�GHOLYHUDEOH�'����LV�GHVLJQHG�WR�EH�D�JXLGH�WR�QHZ�DQG�H[WHUQDO�PDLQWHQDQFH�DFWRUV��XVHUV�
YHQGRUV��RSHUDWRUV��

• WR�IXOO\�XQGHUVWDQG�WKH�5(0$)(;�UHVXOWV

• WR�EH�DEOH�WR�XQGHUVWDQG�WKH�QHZ�DGGHG�YDOXH�RI�VXFK�5(0$)(;�UHVXOWV

• WR�EH�DEOH�WR�XVH�LQ�WKH�QH[W�IXWXUH�WKH�5(0$)(;�UHVXOWV

7KLV�GHOLYHUDEOH�'����LV�ZULWWHQ�WR�JLYH�UHDGHUV�D�EULHI�XQGHUVWDQGLQJ�RI� WKH�5(0$)(;�FRQFHSW
DQG�5(0$)(;�UHVXOWV��7KHVH�UHDGHUV�PD\�EH�SHRSOH�FRPLQJ�IURP�FRPSDQLHV�RXWVLGH�WKH�SURMHFW
DQG� IURP� GLIIHUHQW� LQGXVWU\� VHFWRUV�� FRPLQJ� IURP� PDLQWHQDQFH� JURXSV� RU� PDLQWHQDQFH
RUJDQLVDWLRQV��ZKR�ZDQW�WR�HYDOXDWH�LI�WKH�5(0$)(;�FRQFHSW�DQG�UHVXOW�DOVR�PD\�EH�D�VROXWLRQ
WR�EH�XVHG�LQ�WKHLU�RZQ�FRPSDQ\�

7KH�DLP�RI�WKLV�GHOLYHUDEOH�LV�WKHUHIRUH�WR�JLYH�WKH�UHDGHU�D�EULHI�XQGHUVWDQGLQJ�DQG�LQWURGXFWLRQ
WR�

• WKH�FXUUHQW�VWDWXV�RI�§0DLQWHQDQFH�5HIHUHQFH�0RGHO¨�LQ�VHFWLRQ���

• ZKDW� ZDV� WKH� §5(0$)(;� ZD\� RI� ZRUNLQJ¨� LQ� VHFWLRQ� �� LQ� RUGHU� WR� PRYH� IURP
PDLQWHQDQFH� XVHU� QHHGV� WR�PDLQWHQDQFH� IXQFWLRQV� WKURXJK�PDLQWHQDQFH� UHIHUHQFH
PRGHO�

7KLV�5(0$)(;�ZD\�RI�ZRUNLQJ�FRXOG�EH�IXOO\�UHXVDEOH�LQ�H[WHUQDO�FRPSDQLHV

• 5(0$)(;�'LVWULEXWHG�0DLQWHQDQFH�6\VWHP�DUFKLWHFWXUH��VHFWLRQ����H[SDQGDEOH�DQG
RSHQ�
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,Q�VHFWLRQ����5(0$)(;�LQWHJUDWLRQ�SRVVLELOLWLHV�DUH�SUHVHQWHG��,W�LV�YHU\�LPSRUWDQW�WKDW�SRWHQWLDO
5(0$)(;� XVHUV� DQDO\VH� 5(0$)(;� LQWHJUDWLRQ� SRVVLELOLWLHV� WRZDUGV� H[LVWLQJ� V\VWHPV� LQ� WKH
&RQWURO�$UHD�DQG�WKH�7HFKQLFDO�0DQDJHPHQW�$UHD�

$W� ODVW� WR� EH� FRQVLVWHQW� WKH� WHUPLQRORJ\� XVHG� LQ� WKH� 5(0$)(;� SURMHFW� LV� GHVFULEHG� DQG
FRPPHQWHG�LQ�VHFWLRQ���DQG�LV�FRPSDUHG�WR�WKH�GLIIHUHQW�(XURSHDQ�6WDQGDUGLVDWLRQ�ZRUN�JRLQJ
RQ�LQ�WKH�0DLQWHQDQFH�DUHD�

$V�SURSRVHG�LQ�WKH�'����FRQFOXVLRQ��VHFWLRQ�����5(0$)(;�&RQVRUWLXP�ZDQWV�WR�SURPRWH�DQG�WR
H[SORLW�DOO�WKH�5(0$)(;�ZRUNV�SHUIRUPHG�GXULQJ�WKUHH�\HDUV��DQG�UHPDLQV�DW�WKH�GLVSRVDO�RI�DOO
PDLQWHQDQFH�DFWRUV�WR�KHOSV�WKHP�WR�ZLQ�WKH�PDLQWHQDQFH�FKDOOHQJH�

7KLV�'HOLYHUDEOH�'����FRQVWLWXWHV�WKH�ILUVW�VWHS�WR�WKH�5(0$)(;��ZRUOG�ZLGH�XVH��7KLV
'HOLYHUDEOH�ZLOO�EH�XVHG�DV�VXFK�LQ�WKH�H[SORLWDWLRQ�DQG�GLVVHPLQDWLRQ�VWUDWHJ\�RI�WKH
5(0$)(;�&RQVRUWLXP�
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��� 0$,17(1$1&(�5()(5(1&(�02'(/

$�UHIHUHQFH�PRGHO�LV�D��SDUWLDO��PRGHO�WKDW�FDQ�EH�XVHG�DV�D�EDVLV�IRU�SDUWLFXODU�PRGHO
GHYHORSPHQWV�RU�IRU�HYDOXDWLRQ�RI�SDUWLFXODU�PRGHOV��9HU\�RIWHQ�D�UHIHUHQFH�PRGHO�LV�XVHG�IRU
FRPSDULQJ�VRPHWKLQJ�WR�D�UHIHUHQFH��,W�FDQ�DOVR�EH�XVHG�DV�D�UHIHUHQFH�WR�GHULYH�SDUWLFXODU
PRGHOV�IURP�SUHGHILQHG�PRGHOV��)RU�LQVWDQFH��D�SUHIDEULFDWHG�RU�VWDQGDUG�PRGHO�DFFHSWHG�E\�DOO
LQWHUHVWHG�SDUWLHV�LV�D�UHIHUHQFH�PRGHO��

�����:+$7�'2�<28�0($1�%<�$�5()(5(1&(�02'(/�"

,Q�WKDW�ZD\��RQH�5(0$)(;�REMHFWLYH�LV�WR�IRUPDOLVH�D�0DLQWHQDQFH�5HIHUHQFH�FRPSRVHG�RI
GLIIHUHQW�UHIHUHQFH�PRGHOV��DFWLYLWLHV��LQIRUPDWLRQ�L�H���DQG�ZKLFK�FDQ�EH�XVHG�DV�D�FRPPRQ
EDVLV�WR�VXSSRUW�DOO�WKH�SKDVHV�DQG�WR�HQVXUH�WKH�FRQVLVWHQF\�RI�WKH�5(0$)(;�DSSURDFK
�UHSRVLWRU\�RI�WKH�5(0$)(;�ZD\�RI�ZRUNLQJ��

7KH�0DLQWHQDQFH�5HIHUHQFH��DFFHSWHG�E\�DOO�WKH�SDUWQHUV��FRQVLVWV�LQ�LGHQWLI\LQJ�WKH
0DLQWHQDQFH�DV�D�SDUW�RI�WKH�JOREDO�(QWHUSULVH�DFWLYLW\��DQG�LQ�LQWHJUDWLQJ�LW�ZLWK�WKH�RWKHU�LVODQGV�
,QGHHG�LQ�UHODWLRQ�WR�WKH�(QWHUSULVH�DUFKLWHFWXUHV�DQG�PRUH�SUHFLVHO\�WKH�&,026$��RQH��WKH
0DLQWHQDQFH�DFWLYLW\�KDV�WR�EH�FRQVLGHUHG�ILUVW�DV�RQH�(QWHUSULVH�'RPDLQ�KDYLQJ�DV�REMHFWLYH�RU
H[SHFWHG�DFKLHYHPHQW�WR�UHWDLQ�RU�WR�UHVWRUH�WKURXJK�WLPH�PDQXIDFWXULQJ�UHVRXUFHV��DQG�KDV�WR
EH�GHVFULEHG�VHFRQG�DV�D�SDUW�RI�WKH�(QWHUSULVH�DW�WKH�VKRS�IORRU�OHYHO�LQWHJUDWHG�ZLWK�WKH�&RQWURO
DQG�7HFKQLFDO�0DQDJHPHQW�'RPDLQV���WKH�&006�FRQFHSW�

7KLV�0DLQWHQDQFH�5HIHUHQFH��XSJUDGHG�DOO�DORQJ�WKH�SURMHFW�E\�WDNLQJ�LQWR�DFFRXQW�WKH�UHWXUQ�RI
H[SHULHQFHV��LV�EDVHG�RQ�0DLQWHQDQFH�FXUUHQW�SDUWLDO�PRGHOV���6XFK�PRGHOV�PD\�EH�,QIRUPDWLRQ
0RGHO�IRU�0DLQWHQDQFH�0DQDJHPHQW���,QWHJUDWHG�0DLQWHQDQFH�,QIRUPDWLRQ�6\VWHP��,QWHJUDWHG
'LDJQRVWLF�6\VWHP���VSHFLILF�GDWDEDVH�PRGHO��PDLQO\�IRFXVHG�RQ�WKH�PDLQWHQDQFH�PDQDJHPHQW�
DQG�GHILQLWLRQV�SURSRVHG�E\�VWDQGDUG��DQG�DFDGHPLF�SHRSOH�

7KH�PDLQ�UHVXOW�WKURXJK�WKH�0DLQWHQDQFH�5HIHUHQFH�LV�WR�RIIHU�WR�WKH�H[WHUQDO�0DLQWHQDQFH
:RUOG��D�JHQHULF�YDOLGDWHG�)UDPHZRUN�RI�ZKDW�WKH�PDLQWHQDQFH�LV�LQ�JHQHUDO�LQ�RUGHU�WR�EH�XVHG
IRU�WKH�GHYHORSPHQW�RI�3ODQW�0DLQWHQDQFH�V\VWHP��LQ�JHQHUDO��RU�IRU�WKH�FUHDWLRQ�RI�SDUWLFXODU
PRGHOV��WXUELQH��JHQHUDWRU��L�H���EDVLV�IRU�WKH�GHYHORSPHQW�RI�VSHFLILF�0DLQWHQDQFH�V\VWHPV�

                                                
1 F.B. Vernadat, Enterprise Modelling and Integration : Principles and Applications, Ed. Chapman & Hall,
ISBN0412605503, UK, 1996.
2 Proceedings of the workshop on Process Modelling for Enterprise Integration with CIMOSA. CIM-OSA
association. University of technology in Loughborough, UK, March 1996.
3 Smit K. and W.H. Slaterus, Information Model for Maintenance Management, Ed. Cap Gemini Publishing BV,
1992.
4 Wylie, R., R. Orchard, M. Halasz, and F. Dubé, IDS: Improving aircraft fleet maintenance. Proceedings of the
14th National Conference on Artificial Intelligence and Innovative Applications of Artificial Intelligence (IAAI-
97), Providence, RI. July 27-31,1997
5 Okogbaa G., J. Huang and R.L. Shell, Database Design for Predictive Preventive Maintenance System of
Automated Manufacturing System, Computers and Industrial Engineering, volume 23, n° 1-4, pp. 7-10, 1992.
6 IEC-50(191) International Electrotechnical Vocabulary - Chapter 191 “Dependability and quality of service”
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7KH�IRUPDOLVLQJ�RI�WKH�0DLQWHQDQFH�'RPDLQ�LQ�WHUPV�RI�DFWLYLWLHV�JLYHQ�ULVH�WR�WKH�0DLQWHQDQFH
)RFXV�$UHD���0)$��ILJXUH�����D���D�0DLQWHQDQFH�$FWLYLWLHV�5HIHUHQFH�0RGHO��ZKLFK�LV�D�DFWLYLW\�
EDVHG�UHSRVLWRU\�DOORZLQJ�WR�DVVLVW�WKH�XVHU�DQG�WKH�YHQGRU�LQ�WKH�PDLQWHQDQFH�V\VWHP
VSHFLILFDWLRQ��GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�

7KH�0)$�LV�FRPSRVHG�RI�'RPDLQ�3URFHVVHV���%XVLQHVV�3URFHVVHV��DQG�(QWHUSULVH�$FWLYLWLHV�RI�WKH
0DLQWHQDQFH�'RPDLQ��7KHVH�'RPDLQ�3URFHVVHV�DUH��

• 7KH�3KLORVRSK\�DQG�6WUDWHJ\�GRPDLQ�SURFHVV�DLPV�DW�GHILQLQJ�WKH�SKLORVRSK\�DQG�WKH
VWUDWHJLHV�ZKLFK�DUH�WKH�EDVLV�IRU�WKH�JOREDO�PDLQWHQDQFH�DFWLYLWLHV�

• 7KH�0DQDJHPHQW�GRPDLQ�SURFHVV�DLPV�DW�PDQDJLQJ�DOO�WKH�PDLQWHQDQFH�DFWLYLWLHV�DQG
LQIRUPDWLRQ�UHTXLUHG�IRU�WKH�PDLQWHQDQFH�V\VWHP�DFWLYLW\�

• 7KH�6XSHUYLVLRQ�0RQLWRULQJ�GRPDLQ�SURFHVV�DLPV�DW�REVHUYLQJ�WKH�VWDWH�RI�DQ�LWHP�
SHUIRUPHG�HLWKHU�PDQXDOO\�RU�DXWRPDWLFDOO\�

• 7KH�)DXOW�DQG�'HJUDGDWLRQ�'LDJQRVLV�GRPDLQ�SURFHVV�DLPV�DW�UHFRJQLVLQJ�DQG�DW
ORFDOLVLQJ�WKH�IDXOW\�LWHP��DQG�DW�LGHQWLI\LQJ�WKH�FDXVH�

• 7KH�)RUHFDVWLQJ�3URJQRVLV�GRPDLQ�SURFHVV�DLPV�DW�IRUHFDVWLQJ�WKH�VWDWH��IDXOW�RU
GHJUDGDWLRQ�RI�WKH�V\VWHP�

• 7KH�)DXOW�DQG�'HJUDGDWLRQ�&RUUHFWLRQ�GRPDLQ�SURFHVV�DLPV�DW�UHVWRULQJ�WKH�DELOLW\�RI�WKH
IDXOW\�V\VWHP�WR�SHUIRUP�D�UHTXLUHG�IXQFWLRQ�EHIRUH�RU�DIWHU�D�IDLOXUH�RU�D�GHJUDGDWLRQ�

• 7KH�)DXOW�DQG�'HJUDGDWLRQ�&RPSHQVDWLRQ�GRPDLQ�SURFHVV�DLPV�DW�IRUFLQJ�WKH�V\VWHP�LQ�D
VSHFLILF�VWDWH�RU�VLWXDWLRQ�EHIRUH�RU�DIWHU�D�IDLOXUH�RU�D�GHJUDGDWLRQ��ZLWKRXW�UHVWRULQJ�WKH
DELOLW\�RI�WKH�IDXOW\�LWHP�

• 7KH�$QDO\VLV�DQG�'HFLVLRQ�GRPDLQ�SURFHVV�DLPV�DW�DQDO\VLQJ�WKH�SUHVHQW�VWDWH�RI�WKH
V\VWHP��DQG�PDNH�GHFLVLRQV�IRU�IXWXUH�PDLQWHQDQFH�DFWLRQV�WR�EH�DSSOLHG�WR�WKH�V\VWHP�

• 7KH�)LHOG�([HFXWLRQ�GRPDLQ�SURFHVV�DLPV�DW�JDWKHULQJ�DQG�DW�YDOLGDWLQJ�WKH�SURFHVV�GDWD�

• 7KH�4XDOLW\�$VVXUDQFH�GRPDLQ�SURFHVV�DLPV�DW�HYDOXDWLQJ�DOO�PDLQWHQDQFH�DFWLYLWLHV�

• 7KH�(YDOXDWLRQ�GRPDLQ�SURFHVV�DLPV�DW�HYDOXDWLQJ�UHVXOWV�UHODWHG�WR�REMHFWLYHV��L�H�
UHJDUGLQJ�SHUIRUPDQFH��FRVW�HWF�

 

                                                
7 J.B. Leger, B. Iung, A. Ferro de Beca, J. Pinoteau, A new approach of Distributed Maintenance System : the
REMAFEX way of Working, Proceedings of ASI97 (ICIMS-NOE EP III-9251), pp 408-419,  Budapest, Hungary,
July 14-17, 1997
8 Each Domain is made of a non-empty set of Resources and Domain Processes processing real-world objects
and a Domain Process is composed of a hierarchy of Business Processes and Enterprise Activities
(Process/Activity/Operation) leading to a network of Enterprise Activities interconnected by Procedural Rules.
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6<67(06��
722/6

+DUGZDUH
6RIWZDUH

&RPPXQLFDWLRQ
'DWDEDVH

0HDQV�7RROV
6SDUH�SDUWV

25*$1,6$7,21

2UJDQLVDWLRQ�FKDUW
3HUVRQQHO
3URFHGXUHV

(GXFDWLRQ�7UDLQLQJ

3+,/2623+< � 675$7(*<

(9$/8$7,21

)81&7,216��
$&7,9,7,(6

0DQDJHPHQW
6XSHUY��0RQLWRU�

)RUHFDVWLQJ
)DXOW�'LDJQRVLV

)DXOW�FRPSHQVDWLRQ
)DXOW�FRUUHFWLRQ

$QDO\VLV�'HFLVLRQ

)LHOG�([HFXWLRQ
4XDOLW\�$VVXUDQFH

 

 )LJ������D����0DLQWHQDQFH�)RFXV�$UHD

 
 
7R�FRPSOHWH�WKH�DFWLYLW\�YLHZ��WKH�REMHFWV�RI�WKH�0DLQWHQDQFH�NQRZOHGJH�DQG�SURFHVVHG�E\�WKH
DFWLYLWLHV��KDYH�WR�EH�FDSWXUHG�LQVLGH�DQ�LQIRUPDWLRQ�EDVHG�UHSRVLWRU\��0DLQWHQDQFH
,QIRUPDWLRQ�5HIHUHQFH�0RGHO���6XFK�D�PRGHO�LV�DQ�LPSURYHPHQW�RI�WKH�FXUUHQW�PRGHOV�OLNH
92,&(��LQ�RUGHU�WR�WDNH�SDUWLFXODUO\�LQWR�DFFRXQW�WKH�SUHGLFWLYH�PDLQWHQDQFH�REMHFWLYHV
�0RQLWRULQJ��'LDJQRVLV��3URJQRVLV��E\�LQWURGXFLQJ�QHZ�HQWLWLHV�DQG�UHODWLRQVKLSV�VXFK�DV�IDLOXUH
PRGHV��V\PSWRPV��DODUPV�DQG�FDXVHV��ILJXUH�����E��
 
 
 
 
 
 
 
 
 
 

                                                
9 Proceedings of the VOICE OPEN WORKSHOP, Berlin (Germany), 14 September 1993
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1,N1,N
1,N

1,N

Failure Mode

0,N 1,1

Failure Cause

Link_2

1,N
1,N

1,N

Diagnosis

Characterised_2
0,1

1,1

MTM Measured Data

1,1
1,1

MTM Alarm

0,N

1,1

Maintenance Test or
Measure

0,N

Reference Data of MTM

0,N

Maintenance Operation Equipment MTM

Prognosis

1,N
1,N

1,N

Monitoring

0,N

0,N

Characteristic

1,N

Maintenance Working
Procedure

1,N

Failure Symptom

Characterise_3Trigger_1Trigger_2

Link_1

Result

Value

IndicateTrigger_3

Group

Concern

 

 )LJ������E��3DUW�RI�PDLQWHQDQFH�LQIRUPDWLRQ�UHIHUHQFH�PRGHO�LQWHJUDWLQJ�SUHGLFWLYH�FRQFHSW

 
 
 
7KHVH�WZR�SUHYLRXV�LQIRUPDWLRQ�DQG�DFWLYLW\�UHIHUHQFH�PRGHOV�FRQVWLWXWH�WKH�EDVLV�RI�WKH
0DLQWHQDQFH�5HIHUHQFH�GHYHORSHG�LQ�5(0$)(;�

6R��E\�XVLQJ�WKH�WZR�5HIHUHQFH�0RGHOV�YDOLGDWHG�GXULQJ�WKH�SURMHFW��SDUWLFXODULVDWLRQ
SURFHGXUHV���D�FROODERUDWLRQ�ZLWK�WKH�(635,7�,9�35,0$�SURMHFW��3URFHVV�,QGXVWULHV
0DQXIDFWXULQJ�$GYDQWDJH��Q��������KDV�DOVR�DOORZHG��IRFXVLQJ�PRUH�RQ�WKH�3UHGLFWLYH
0DLQWHQDQFH�REMHFWLYH��WR�IRUPDOLVH�D�SDUWLFXODU�UHIHUHQFH�PRGHO�IRU�§WKH�HTXLSPHQW
PRQLWRULQJ��¨�EDVHG�RQ�WKH�ILUVW�35,0$�ZRUN��VHH�ZHE�VHUYHU�KWWS���ZZZ�SULPD�HXURSD�FRP��

7KLV�UHIHUHQFH�PRGHO��EDVHG�RQ�WKH�&,026$�PHWKRGRORJ\��KDV�WR�WDNH�LQWR�DFFRXQW�WKH�ZKROH
RI�WKH�DFWLYLWLHV�RI�WKH�SUHGLFWLYH�PDLQWHQDQFH�VXE�GRPDLQ�DQG�WKH�PDLQWHQDQFH�YRFDEXODU\�DQG
NQRZOHGJH��7KHVH�DFWLYLWLHV�HQDEOLQJ��DPRQJ�RWKHU�WKLQJV��WR�SURFHVV�SKDVHV�RI�WKH�OLIH�F\FOH�RI
WKH�IDLOXUH�DQG�GHJUDGDWLRQ��DUH�WKH�PRQLWRULQJ��WKH�GLDJQRVWLF��WKH�EHKDYLRXU�IRUHFDVWLQJ�DQG
WKH�HIIHFW�IRUHFDVWLQJ��7KH�PRGHO��HQFDSVXODWLQJ�WKH�DFWLYLWLHV��WKH�REMHFW�YLHZV��WKH�NQRZOHGJH�
��UHODWHG�WR�§HTXLSPHQW�PRQLWRULQJ¨��LV�DEOH�IURP�D�EHKDYLRXU�PRQLWRULQJ��WR�GHWHFW�RU�WR
IRUHFDVW�FKDQJH��QRUPDO��DEQRUPDO��DQG�WR�GHFLGH�PDLQWHQDQFH�DFWLRQV�LQ�UHODWLRQ�WR�WKLV�FKDQJH
�ILJXUH�����F��
'XULQJ�WKLV�5(0$)(;�35,0$�FROODERUDWLRQ��WKH�PRGHO�KDV�EHHQ�YDOLGDWHG�E\�D�SDUWLFXODULVDWLRQ
SURFHGXUH�WR�WKH�WXUELQH�HTXLSPHQW�

                                                
10 Functional Requirements Definition, Maintenance Domain, Predictive Maintenance, WorkPackage4
Deliverable, PRIMA2 ESPRIT Project 20775, Draft, June 1997
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Start

PrognosticateEffectOfFailure

DecideMaintenanceAction

RequestInDepthAnalysisRequestMaintenanceAction

MonitorBehaviour

PrognosticateBehaviour

AnalyseOnBehaviourChange

DiagnoseCauseOfFailure

Finish

yes unknown

no

abnormal_known_dyn_behav

unknown

normal

abnormal_known_hist_behav

)LJ������F���35,0$�¥�5(0$)(;��SUHGLFWLYH�PDLQWHQDQFH�JHQHULF�PRGHO��$FWLYLW\�YLHZ�

 
$OO�WKHVH�5HIHUHQFH�0RGHOV�KDYH�EHHQ�XVHG�DV�UHSRVLWRU\�WR�VXSSRUW�WKH�5(0$)(;�ZD\�RI
ZRUNLQJ�
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��� �5(0$)(;��:$<�2)�:25.,1*

5(0$)(;�&RQVRUWLXP�RUJDQLVHG�LQ�D�PHWKRGRORJLFDO�ZD\�KRZ�WR�PRYH�IURP�PDLQWHQDQFH�XVHU
QHHGV�WR�PDLQWHQDQFH�IXQFWLRQV�E\�XVLQJ�DQG�WKURXJK�DOO�DFWLYLWLHV�GHILQHG�LQ�WKH�PDLQWHQDQFH
UHIHUHQFH�PRGHO�

$V�UHIHUHQFH�PRGHO�WKLV�5(0$)(;�ZD\�RI�ZRUNLQJ�LV�IXOO\�UHXVDEOH�

�����*(1(5,&�0(7+2'2/2*,&$/�$3352$&+�$1'�35$*0$7,&�$3352$&+

7KH�GHILQLWLRQ�DQG�WKH�LPSOHPHQWDWLRQ�RI�D�'LVWULEXWHG�0DLQWHQDQFH�6\VWHP�PDLQO\�EDVHG�RQ
,QIRUPDWLRQ�$YDLODELOLW\�DQG�,QWHJUDWLRQ��FDQQRW�UHVXOW�IURP�D�WHFKQRORJ\�DVVHPEOLQJ�EXW�UHDOO\
IURP�D�JOREDO�DSSURDFK�UHTXLULQJ�QHZ�ZD\V�RI�HQJLQHHULQJ��7KDW�PHDQV�DQ�HQJLQHHULQJ�SURFHVV
DOORZLQJ�WKH�GHILQLWLRQ�RI�WKH�0DLQWHQDQFH�XVHU�UHTXLUHPHQWV�DQG�WKH�PDSSLQJ�IURP�WKH�XVHUV
UHTXLUHPHQWV�WR�WKH�WHFKQRORJLFDO�GLVWULEXWHG�V\VWHP�E\�HQVXULQJ�WKDW�WKH�GLVWULEXWHG�V\VWHP
VDWLVILHV�WKH�UHTXLUHG�LQWHJUDWHG�XVHU�QHHGV�

7R�PHHW�WKLV�JRDO��RQH�H[SHFWHG�UHVXOW�RI�WKH�5(0$)(;�SURMHFW�LV�WR�GHILQH��SURSRVH�DQG�ILQDOLVH
D�5(0$)(;�ZD\�RI�ZRUNLQJ�ZKLFK�KDV�WR�EH�FRQVLGHUHG�DV�D�*XLGH��EDVHG�RQ�0DLQWHQDQFH
5HIHUHQFH��IRU�WKH�XVHUV�DQG�WKH�YHQGRUV�LQ�WKH�PDLQWHQDQFH�V\VWHP�VSHFLILFDWLRQ��GHYHORSPHQW
DQG�LPSOHPHQWDWLRQ�

7KH�HOHPHQWDU\�SULQFLSOHV�RI�WKLV�5(0$)(;�ZD\�RI�ZRUNLQJ��ZHUH�PDGH�RXW�LQ�WKH�EHJLQQLQJ�RI
WKH�SURMHFW��,W�ZDV�EDVHG�RQ�WKH�FRQVRUWLXP�PDLQWHQDQFH�H[SHUWLVH��WKH�FXUUHQW�PHWKRGRORJLFDO
VWDWH�RI�WKH�DUW�DQG�WKH�FXUUHQW�PDLQWHQDQFH�DQG�LQWHJUDWLRQ�ZRUN�SHUIRUPHG�RXWVLGH�WKH
5(0$)(;�SURMHFW��,W�JDYH�ULVH�ILUVWO\�WR�D�SUDJPDWLF�DSSURDFK�WR�FRQFUHWHO\�H[SUHVV�WKH
+\GUDXOLF�'LVWULEXWHG�0DLQWHQDQFH�6\VWHP�5HTXLUHPHQWV�LQ�WHUPV�RI�QHHGV��IXQFWLRQV�DQG�GDWD�
7KH�OLPLWDWLRQ�WR�WKH�K\GURHOHFWULF�WXUELQH�JHQHUDWRU�VHWV�LV�DFFRUGLQJ�WR�WKH�&(&�SURMHFW
FRQWUDFW�

7KH�ILQDO�5(0$)(;�ZD\�RI�ZRUNLQJ�DQDO\VHG�WKH�SUDJPDWLF�DSSURDFK�LQ�RUGHU�RQ�WKH�RQH�KDQG
WR�IRUPDOLVH�LW�DQG�WR�SURSRVH�D�JHQHUDO�PHWKRGRORJLFDO�DSSURDFK��D�0DLQWHQDQFH�IUDPHZRUN
�EDVHG�RQ�0DLQWHQDQFH�5HIHUHQFH���DQG�WKH�RWKHU�KDQG�WR�WU\�WR�JHQHUDOLVH�LWV�UHVXOWV��UHXVDEOH
REMHFWV�FRPSRVHG�RI�QHHGV��IXQFWLRQV��GDWD���7KH�DLP�ZDV�WR�RIIHU�D�UHXVDEOH�EDVLV�WR�WKH
H[SDQGDELOLW\�ZRUNV�RI�5(0$)(;�FRQFHSW�DQG�WR�WKH�H[WHUQDO�0DLQWHQDQFH�ZRUOG��RWKHU
LQGXVWULDO�VHFWRUV��RWKHU�RUJDQLVDWLRQV��

7KHUHIRUH�WKH�ODVW�PRGHOOLQJ�RI�WKH�0DLQWHQDQFH�'RPDLQ�LQ�D�&006�FRQWH[W�KDV�EHHQ�UHIHUUHG
WR�D�FRPPRQ�PRGHO�RI�XQGHUVWDQGLQJ��PRGHOOLQJ�SURFHVV��EDVHG�RQ�WKH�V\VWHPLF�SULQFLSOHV
FRQVLGHULQJ���ILJXUH������

- WKH�0DLQWHQDQFH�LQWHJUDWHG�ZLWK�WKH�&RQWURO�DQG�WKH�7HFKQLFDO�0DQDJHPHQW�EHFDXVH�LW�LV
LPSRVVLEOH�WR�PRGHO�VHSDUDWHO\�WKH�WKUHH�LVODQGV��LQWHJUDWLRQ�D[LV��

- WKH�0DLQWHQDQFH�V\VWHP�RQ�WKH�)XQFWLRQDO��UHTXLUHPHQW���2UJDQLVDWLRQDO��GHVLJQ��DQG
2SHUDWLRQDO��LPSOHPHQWDWLRQ��SRLQWV�RI�YLHZ��PRGHOOLQJ�D[LV��

                                                
11 Mayer F., G. Morel, B. Iung and J.B. Leger, Integrated Manufacturing System meta-modelling at the shop-
floor level, Proceedings of the Advanced Summer Institute - annual conference of the ESPRIT III ICIMS-NOE
(n°9251), Toulouse (France), 6-9 June 1996.
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- WKH�0DLQWHQDQFH�FRPPXQLFDWLRQ��VWRUDJH�DQG�SURFHVVLQJ�DW�HDFK�OHYHO�RI�WKH�DEVWUDFWLRQ
D[LV��V\VWHP�D[LV��

Communication Storage Processing

Functional

Organisational

Operational

02'(/,1*
7R�0DLQWDLQ

7R�WHFKQLFDOO\�0DQDJH

7R�&RQWURO

,17(*5$7,21

6<67(0

 )LJ��������&006�LQ�WKH�V\VWHPLF�WKUHH�D[LV�UHIHUHQWLDO

�����3+$6(6�$1'�35,1&,3/(6

3.2.1. ,GHQWLILFDWLRQ�RI�WKH�XVHU�QHHGV

7KH�5(0$)(;�ZD\�RI�ZRUNLQJ�KDV�WR�DXWKRULVH�DQG�RU�WR�LPSOHPHQW�VHYHUDO�PHDQV��ILJXUH�������
DOORZLQJ�WR�LGHQWLI\�WKH�XVHUV�QHHGV�IURP�GLIIHUHQW�VWDUWLQJ�SRLQWV��7KLV�PD\�EH�WKH�V\VWHP
IXQFWLRQDO�DQDO\VLV��WKH�V\VWHP�FRVW�DQG�ULVN�DQDO\VLV��WKH�V\VWHP�VWUXFWXULQJ��WKH�V\VWHP
GRFXPHQWV��WKH�V\VWHP�RSHUDWLRQ�UHSRUWV��WKH�XVHUV�EDFNJURXQG��WKH�PDLQWHQDQFH�WRROV�DQG
V\VWHPV�VWDWH�RI�WKH�DUW�

)URP�WKHVH�VWDUWLQJ�SRLQWV��WKH�XVHUV�FDQ�H[SUHVV�UDZ�QHHGV��UHIHU�WR�'HOLYHUDEOH�'������LQ�WHUPV
RI�SURSULHWDU\�UHTXHVWV�DQG�UHSRUWV��ZDLWHG�V\VWHP�VHUYLFHV��

- UHTXHVW�IURP�WKH�PDLQWHQDQFH�RSHUDWRU�WR�SURFHVV�WR�SHUIRUP�LWV�MRE��H�J��WR�UHTXHVW�WKH
G\QDPLF�EHKDYLRXU�RI�WKH�K\GURHOHFWULF�VHW�LQ�WHUPV�RI�VKDIW�YLEUDWLRQ��WR�UHTXHVW
VWDUW�VWRS�VHTXHQFHV�WLPH��WR�UHTXHVW�WKH�FRQGLWLRQ�RI�VWDWRU�ZLQGLQJ�LQVXODWLRQ�������

- UHSRUW�WR�WKH�PDLQWHQDQFH�RSHUDWRU�IURP�WKH�SURFHVV�WR�DOORZ�WKH�PDLQWHQDQFH�DFWLRQV�RU
LQIRUPDWLRQ�H�J��WR�UHSRUW�WKH�FDXVHV�RI�WKH�FRROLQJ�V\VWHP�GHJUDGDWLRQ��WR�UHSRUW�WKH
WXUELQH�SHUIRUPDQFH�������

7KHQ�WKH�UDZ�XVHU�QHHGV��PRUH�GHGLFDWHG�LQ�5(0$)(;�WR�3UHGLFWLYH�0DLQWHQDQFH��DUH�QHFHVVDU\
FRQVWUDLQHG�E\�

� WKH�V\VWHP�VWUXFWXULQJ�WR�GHILQH�QHHGV�DW�HDFK�FRPSRQHQW�DQG�VXE�FRPSRQHQW
OHYHOV�WR�HQVXUH�D�GHJUHH�RI�UHXVDELOLW\�DQG�JHQHULF��WHUP�WR�WKH�QHHGV�
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� WKH�0)$�WR�REWDLQ�DQ�H[KDXVWLYH�GHILQLWLRQ�UHODWHG�WR�WKH�GLIIHUHQW�PDLQWHQDQFH��WDVNV
DQG�REMHFWLYHV��0RUHRYHU�WKH�0)$�DOORZV�WR�LPSOHPHQW�D�FRQYHUJHQFH�EHWZHHQ�DOO�WKH
GLIIHUHQW�VWDUWLQJ�SRLQWV�

7KH�UDZ�XVHU�QHHGV�KDYH�WR�EH�FKDUDFWHULVHG�LQ�UHODWLRQ�WR�D�OLVW�RI�DWWULEXWHV�LQ�RUGHU�WR�REWDLQ
D�FRQVLVWHQW�DQG�FRPPRQ�EDVLV�IRU�WKH�IXQFWLRQV�DQG�GDWD�GHILQLWLRQV��7KHVH�DWWULEXWHV�DUH
W\SLFDOO\��D�WLWOH��D�W\SH��DQ�(QJLQHHULQJ�8QLW��D�)LQDOLW\��D�3HUVLVWHQFH��D�3URFHGXUH�'HVFULSWLRQ�
D�/LQN��DQ�$JHQW�/RFDWLRQ��D�FRQQHFWLRQ��D�&RQVWUDLQW��D�3ULRULW\�DQG�D�/DEHO�

7KH�XVHUV�QHHGV�FDQ�EH�DOVR�IRUPDOLVHG�E\�IXOILOOLQJ�WKH�0DLQWHQDQFH�,QIRUPDWLRQ�5HIHUHQFH
0RGHO��UHIHU�WR�FKDSWHU�§UHIHUHQFH�PRGHO��EHFDXVH�HDFK�UHTXHVW�DQG�UHSRUW�ZLOO�FUHDWH
RFFXUUHQFHV�RI�HQWLWLHV�DQG�RI�UHODWLRQVKLSV�

State of the Art

Cost Analysis

Innovation

Unit

Runner

GeneratorBearingTurbine

Injector Stator Rotor

Structuring

Systemic Approach

Experimentation

1HHGV

)LJ����������$�QHHG�LQ�UHODWLRQ�WR�ZKDW�"

7KHUHIRUH��WKH�VWDUWLQJ�SRLQWV�UHSUHVHQW�GLIIHUHQW�PRGHOV�RI�WKH�V\VWHP�NQRZOHGJH�WKDW�WKH�ZD\�RI
ZRUNLQJ�PXVW�LQWHJUDWH�WR�REWDLQ�D�FRQVLVWHQW�DQG�SHUWLQHQW�LGHQWLILFDWLRQ�RI�WKH�QHHGV��7KH\�FDQ
EH�FODVVLILHG�DV��D�SRVWHULRUL��NQRZOHGJH��SUDJPDWLF�DSSURDFK��EDVHG�RQ�WKH�V\VWHP�VWDWH�RI�WKH
DUW�DQG�UHWXUQ�RI�H[SHULHQFH��$OWHUQDWHO\�DV��D�SULRUL��NQRZOHGJH�LPSO\LQJ�WR�DQDO\VH�WKH�V\VWHP�LQ
UHODWLRQ�WR�XVXDO�PHWKRGRORJLHV�LQ�RUGHU�WR�OHDG�WR�0DLQWHQDQFH�QHHGV��WR�VROYH�RU�IRUHFDVW�WKH
�GLV�IXQFWLRQLQJ���IURP�WKH�QRUPDO�V\VWHP�IXQFWLRQLQJ�

)RU�H[DPSOH��DQ�§D�SULRUL¨�NQRZOHGJH�KDV�EHHQ�H[WUDFWHG�LQ�5(0$)(;�RQ�DLUSRUW�FRPSRQHQWV�E\
IROORZLQJ�WKH�SURFHGXUH��IXQFWLRQDO�DQDO\VLV��6$'7�PHWKRG���VWXG\�RI�WKH�IXQFWLRQ�IORZ�YDULDWLRQ
�+$=23�PHWKRG��WKHQ�VWXG\�RI�WKH�IDLOXUH�PRGHV�OLQNHG�WR�WKH�IXQFWLRQ��)0($�PHWKRG��

$V�WKH�5(0$)(;�IUDPHZRUN�LV�WRWDOO\�RSHQ��WKH�RSHUDWRU�FDQ�XVH�WKH�DSSURDFK�PRVW�DGDSWHG
WR�KLV�SUREOHP�DQG�ZK\�QRW�PL[�WKH�GLIIHUHQW�RQHV��:KDWHYHU�WKH�DSSURDFK��WKH�XVHU�QHHGV
GHILQLWLRQ�KDV�WR�EH�FRQVLGHUHG�DV�QHFHVVDU\�WR�PRYH�IURP�WKH�FRUUHFWLYH�0DLQWHQDQFH�WR�WKH
SUHYHQWLYH�RQH�
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�������,GHQWLILFDWLRQ�DQG�VSHFLILFDWLRQ�RI�IXQFWLRQV

$IWHU�WKH�XVHU�QHHGV�LGHQWLILFDWLRQ��LW�LV�QHFHVVDU\�WR�GHILQH�IXQFWLRQV��QRW�H[LVWLQJ���WR�ILQG�RU�WR
LPSURYH��H[LVWLQJ���IXQFWLRQV�ZKLFK�ZLOO�DOORZ�WR�VDWLVI\�WKHVH�QHHGV��7KLV�SKDVH�LV�D�FR�RSHUDWLRQ
EHWZHHQ� WKH� XVHUV� DQG� WKH� YHQGRUV� LQ� RUGHU� WR� JR� IURP� D� IXQFWLRQLQJ� SRLQW� RI� YLHZ� WR� D
GHYHORSPHQW�RQH��GLIIHUHQW�VWHSV�RI�IXQFWLRQV��IURP�XVHU�IXQFWLRQV�WR�YHQGRU�RQHV���,Q�WKLV�ZD\�
)LJXUH�������VKRZV�WKH�ORJLFDO�GLDJUDP�IRU�WKH�DQDO\VLV�RI�LGHQWLILHG�5(0$)(;�IXQFWLRQV�DELOLW\�WR
VDWLVI\� H[SUHVVHG� XVHU� QHHGV�� $FFRUGLQJ� WR� WKH� DJUHHG� GHILQLWLRQ�� D� 5(0$)(;� IXQFWLRQ� PXVW
WRWDOO\� RU� SDUWLDOO\� VDWLVI\� D� XVHU� QHHG� �RU� QHHGV��� 7KH� QHZ� IXQFWLRQV� PXVW� EH� IHDVLEOH� DQG
QHFHVVDU\�LQSXW�GDWD�PXVW�EH�DYDLODEOH�LI�WKH�IXQFWLRQV�DUH�H[SHFWHG�WR�PHHW�XVHU�QHHGV�

7KH�ORJLFDO�GLDJUDP�FRQVLVWV�RI�VL[�PDLQ�VWHSV�
��'RHV�DQ�LGHQWLILHG�IXQFWLRQ�DOUHDG\�H[LVW�WKDW�VDWLVI\�WKH�XVHU�QHHG"

�� ,I�<HV��DQG�QHFHVVDU\�GDWD�LV�DYDLODEOH��DQ�H[LVWLQJ� IXQFWLRQ�FDQ�EH� LQWHJUDWHG� LQWR
WKH�5(0$)(;�SODWIRUP�

�� ,I�1R��WKH�LGHQWLILHG�IXQFWLRQ�PXVW�EH�DQDO\VHG�DQG�VSHFLILHG�LQ�RUGHU�WR�ILQG�RXW�LI
WKH�LGHQWLILHG�QHZ�IXQFWLRQ�LV�IHDVLEOH�DQG�FDQ�EH�LQWHJUDWHG�LQWR�WKH�,7�SODWIRUP�

�7KLV�IXQFWLRQ�DQDO\VLV�DQG�VSHFLILFDWLRQ�SKDVH�LV�HVVHQWLDO�LQ�RUGHU�WR�SHUIRUP�WKH�QH[W�VWHSV
�IHDVLELOLW\�DQG�GDWD�DYDLODELOLW\��

��,V�WKH�QHZ�IXQFWLRQ�IHDVLEOH"
�� ,I�1R��WKH�QHZ�IXQFWLRQ�FDQ�QRW�EH�GHYHORSHG��DQG�WKH�H[SUHVVHG�XVHU�QHHG�LV�QRW

VDWLVILHG�
�� ,I�<HV��WKH�GDWD�UHTXLUHPHQWV�RI�WKH�QHZ�IXQFWLRQ�PXVW�EH�DQDO\VHG�

��$UH�GDWD�DYDLODEOH��GDWD�QHFHVVDU\�WR�IXOILO�WKH�IXQFWLRQ��"
�� ,I�1R��WKH�QHZ�IXQFWLRQ�VKRXOG�QRW�EH�GHYHORSHG�DQG�WKH�H[SUHVVHG�XVHU�QHHG� LV

QRW�VDWLVILHG�
�� ,I�<HV��WKH�QHZ�5(0$)(;�IXQFWLRQ�FDQ�EH�GHYHORSHG�DQG�WKH�H[SUHVVHG�XVHU�QHHG

FDQ�EH�VDWLVILHG�

)LJ����������/RJLFDO�GLDJUDP�RI�D�QHZ�XVHU�QHHG�VDWLVIDFWLRQ�

Identified functions :

Data
available

?

Yes No

No No

Yes

New User Need
Satisfied

New User Need
Not Satisfied

Yes

Analysis of the
data needed

Function
feasible

?

Existing
function

?

New function
development

Analysis
Specification

Task 4.2
in relation with

Task 5.1
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(DFK�IXQFWLRQ��DQG�LWV�EHKDYLRXU�EDVHG�RQ�IRUPDOLVPV�VXFK�DV�1HXUDO�1HWZRUNV��)X]]\�/RJLF�
3HWUL�1HWV��L�H���ZKLFK�KDV�WR�EH�UHIHUUHG�WR�WKH�0)$�'RPDLQ�3URFHVVHV�DQG�LWV�VWUXFWXULQJ
�0RQLWRULQJ��)RUHFDVWLQJ��'LDJQRVLV������KDV�WR�GHILQHG�ZLWK�D�OLVW�RI�DWWULEXWHV�PDLQO\�LGHQWLI\LQJ
WKH�OLQN�ZLWK�WKH�XVHUV�QHHGV��

� ,WHP�
� 'RPDLQ�
� 8VHU�1HHG�
� )XQFWLRQ�
� $LP�
� 7DVN�
� ,QSXW�GDWD�
� 2XWSXW�
� 7ULJJLQJ�
� ,QWHUIDFH�
� $ELOLW\�WR�PHHW�XVHU�QHHGV�
� &RVW�%HQHILW�
� ,PSOHPHQWDWLRQ�LQ�5(0$)(;�
� :RUN�HVWLPDWH�
� &RQVWUDLQWV�
� ([LVWLQJ�SURGXFWV�DQG�VROXWLRQV�
�����5HPDUNV�

�������,GHQWLILFDWLRQ�RI�GDWD

7KH�LGHQWLILFDWLRQ�RI�WKH�IXQFWLRQV�LV�WKH�VWDUWLQJ�SRLQW�RI�WKH�GHILQLWLRQ�RI�WKH�GDWD�QHFHVVDU\�WR
IXOILO�WKH�IXQFWLRQV�IURP�DQ�H[WHUQDO�RU�LQWHUQDO�SRLQW�RI�YLHZ�

7KLV�GDWD�FDQ�EH�DOUHDG\�DYDLODEOH��H[LVWLQJ�GDWD�LQ�WKH�&00�V\VWHP���QHZ��GDWD�FDSWXUHG
WKURXJK�DGGLWLRQDO�&00�GHYLFHV��RU�HODERUDWHG��GDWD�FRPSRVHG�IURP�RWKHU�&00�GDWD��
7KH�GDWD�LV�TXDOLILHG�DFFRUGLQJ�WKH�IXQFWLRQ�OHYHO��SURFHVV��LQGHSHQGHQW�RU�QRW�RI�WKH�VHOHFWHG
,7������EXW�RZQV�WKH�VDPH�DWWULEXWHV�

- 7LWOH�
- 6WDWH�
- 6RXUFH�
- 7\SH�
- 8QLW�RI�PHDVXUH�
- 5DQJH�
- $ODUP�YDOXH�
- 7ULS�YDOXH�
- /RJLFDO�DGGUHVV�
- 8VHU�QHHGV�OLQN�
- )XQFWLRQV�OLQN�
- 5HPDUN
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�������0DSSLQJ�IURP�XVHU�UHTXLUHPHQWV�WR�LPSOHPHQWDWLRQ

7R�JR�IURP�WKH�1HHG�WR�WKH�6ROXWLRQ��WKH�GLVWULEXWLRQ�RI�WKH�GDWD�DQG�IXQFWLRQV�RQ�D
0DLQWHQDQFH�'LVWULEXWHG�6\VWHP��ILJXUH��������LV�LQGXFHG�E\�WKH�XVHUV�DQG�PRUH�SUHFLVHO\�E\�WKH
DJHQWV��HTXLSPHQW�DQG�RSHUDWRUV��DQG�WKHLU�ORFDWLRQV��,W�KDV�WR�EH�JXLGHG�E\�WKH�LQWHURSHUDELOLW\
SULQFLSOH�WR�JXDUDQWHH�D�ODUJH�GHJUHH�RI�RSHQLQJ��RI�UH�XVH�DQG�RI�IOH[LELOLW\��SOXJ�DQG�SOD\
SULQFLSOH�

7KH�REMHFWLYH�LV�WR�PDS�WKH�IXQFWLRQV�DQG�GDWD�WKDQNV�WR�GLVWULEXWLRQ�PHFKDQLVPV�RQ�D�SRVVLEOH
DUFKLWHFWXUH�RI�0DLQWHQDQFH�LQ�D�&006�FRQWH[W��E\�LGHQWLI\LQJ�WKH�VLWHV��WKH�DFWRUV�DQG�E\
WDNLQJ�LQWR�DFFRXQW�WKH�H[LVWLQJ�WRROV�DQG�V\VWHPV�

7KH�0DLQWHQDQFH�IXQFWLRQV�GLUHFWO\�LPSOHPHQWHG�LQWR�WKH�ILHOG�GHYLFHV�FRQWULEXWHV�WR�WKH
LQFUHDVLQJ�RI�WKH�LQWHOOLJHQFH�GHJUHH�RI�WKH�HTXLSPHQW��DQG�WR�PRYH�WR��DXWRQRPRXV��HTXLSPHQW
VXFK�DV�WKH�+RORQLF�0DQXIDFWXULQJ�6\VWHP���

7KHUHIRUH�WKH�PDSSLQJ�FRQVLVWHQF\�LV�HQVXUHG�E\�WKH�GLVWULEXWLRQ�RI�WKH�0DLQWHQDQFH�GDWD�ZKLFK
UHTXLUHV�D�FRPPXQLFDWLRQ�VXSSRUW�DQG�LPSOLHV�WR�JXDUDQWHH�WKH�GDWD�WHPSRUDO�DQG�VSDWLDO
SHUIRUPDQFHV��DYDLODELOLW\��VWDWXV��GLUHFWO\�IURP�WKH�0DLQWHQDQFH�PRGHOV�XS�JUDGHG�DOO�DORQJ�WKH
DSSURDFK�

CAMM

REMAFEX
Database

INFORMATION CENTEREXPERT

CONSTRAINT

DECISION
AIDED

INTERVENTION
AIDED

Equipment 1 Equipment 2 Equipment i

Equipment j

PORTABLE
COLLECTOR

MAINTENANCE’S
RESPONSABLE AND EXPERT

INTERVENTION’S AGENT

MAINTENANCE
FUNCTION k MAINTENANCE

FUNCTION l

MAINTENANCE
FUNCTION i

MAINTENANCE
FUNCTION j

MAINTENANCE
FUNCTION m

MAINTENANCE
FUNCTION l

)LJ���������'LVWULEXWLRQ�RI�0DLQWHQDQFH�IXQFWLRQV

                                                
12 Valckenaers P., H. Van Brussel, F. Bonneville, L. Bonagaerts and J. Wyns, IMS Test Case 5 : Holonic
Manufacturing Systems, Pre-prints IFAC workshop IMS’94,Vienna (Austria), 1994.
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��� 5(0$)(;�3/$7)250��$1�(;3$1'$%/(�$1'�23(1
$5&+,7(&785(�)25�$�',675,%87('�0$,17(1$1&(�6<67(0
�'06��

,Q�RUGHU�WR�PHHW�WKH�PDLQ�5(0$)(;�REMHFWLYH�WR�WDNH�WKH�ULJKW�PDLQWHQDQFH�GHFLVLRQ��DW�WKH
ULJKW�WLPH��DW�WKH�ULJKW�SODFH�E\�WKH�ULJKW�SHRSOH�DQG�LQ�DFFRUGDQFH�ZLWK�WKH�5(0$)(;�ZD\�RI
ZRUNLQJ�DGRSWHG��UHIHU�WR�VHFWLRQ���KHUH�DERYH���5(0$)(;�&RQVRUWLXP�GHFLGHG�WR�GHVLJQ�WKH
IXWXUH�'LVWULEXWHG�0DLQWHQDQFH�6\VWHP�DQG�,7�SODWIRUP�LQ�RUGHU�WR�VDWLVI\�WKH�VWURQJ�DQG�PDLQ
UHTXLUHPHQWV�H[SUHVVHG�DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�E\�WKH�5(0$)(;�XVHU�SDUWQHUV�DQG
FRPLQJ�IURP�WKH�5(0$)(;�PDUNHW�VXUYH\��

• 5(0$)(;�PDLQWHQDQFH�V\VWHP�KDV�WR�EH�LQWHJUDWHG�LQWR�WKH�H[LVWLQJ�,7�V\VWHPV�RI�WKH
SODQW�RU�WKH�HQWHUSULVH�

• 5(0$)(;�PDLQWHQDQFH�V\VWHP�DUFKLWHFWXUH�KDV�WR�EH�DEOH�WR�LQWHJUDWH�DOO�H[LVWLQJ
PDLQWHQDQFH�SURGXFWV�DQG�WRROV�

• QHZ�PDLQWHQDQFH�IXQFWLRQV�KDYH�WR�EH�SOXJJHG�LQWR�WKH�5(0$)(;�PDLQWHQDQFH
V\VWHP�

7R�PHHW�WKHVH�UHTXLUHPHQWV��LW�ZDV�FOHDU�WKDW�WKH�IXWXUH�5(0$)(;�0DLQWHQDQFH�6\VWHP�KDV�WR
EH�LQWHJUDWHG�LQWR�WKH�SODQW�DQG��RU�HQWHUSULVH�EXW�DOVR�GLVWULEXWHG��RSHQ�DQG�H[SDQGDEOH�
5(0$)(;�0DLQWHQDQFH�6\VWHP�ZLOO�EH�D�'LVWULEXWHG�0DLQWHQDQFH�6\VWHP�ZLWK�DQ�RSHQ�DQG
H[SDQGDEOH�DUFKLWHFWXUH�DOORZLQJ�WR�ZHOFRPH�

• LQ�DQ�,7�7HFKQLFDO�SODWIRUP�WKH�QHFHVVDU\�KDUGZDUH�DUFKLWHFWXUH�WR�VXSSRUW
PDLQWHQDQFH��GDWDEDVH�DQG�DOO�,7�IXQFWLRQV�ZKLFK�FRQVWLWXWH�WKH�NHUQHO�PDLQWHQDQFH
VHW�RI�IXQFWLRQV�

• D�VHW�RI�VSHFLILF�PDLQWHQDQFH�IXQFWLRQV�LPSOHPHQWHG�LQWR�WKH�,7�WHFKQLFDO�SODWIRUP
WKURXJK�D���SOXJ�DQG�SOD\���FRQFHSW�DOORZLQJ�WR�FXVWRPL]H�WKH�GLVWULEXWHG
PDLQWHQDQFH�V\VWHP�LQ�DFFRUGDQFH�ZLWK�LQGXVWULDO�IDFLOLW\�FRQVWUDLQWV�DQG
UHTXLUHPHQWV�

7R�SHUIRUP�WKLV�GLVWULEXWHG�PDLQWHQDQFH�6\VWHP��'06��5(0$)(;�&RQVRUWLXP�GHFLGHG�

• WR�LQWHJUDWH�WKH�5(0$)(;�'06�LQWR�WKH�&006�FRQFHSW�DQG�PRGHO�

• WR�IXOO\�VDWLVI\�WKH�JHQHULF�UHTXLUHPHQWV�H[SUHVVHG�KHUH�DERYH�E\�GHVLJQLQJ�ILUVW�D
IXQFWLRQDO�DUFKLWHFWXUH�

• WR�IXOO\�DGDSW�WKLV�IXQFWLRQDO�DUFKLWHFWXUH�WR�WKH�RUJDQLVDWLRQDO�DQG�WHFKQRORJLFDO
FRQVWUDLQWV�WR�SURSRVH�D�5(0$)(;�'06�VROXWLRQ�RSHQ�DQG�H[SDQGDEOH�
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4.1. REMAFEX OPEN AND EXPANDABLE ARCHITECTURE INTEGRATED INTO
THE CMMS MODEL
'HSHQGLQJ�RI�WKH�HQWHUSULVH�DQG�RI�WKH�SODQW�RUJDQLVDWLRQ��WKH�IXWXUH�5(0$)(;�PDLQWHQDQFH�,7
VROXWLRQ�DQG�DUFKLWHFWXUH�KDYH�WR�DFTXLUH�DQG�H[FKDQJH�LQIRUPDWLRQ�ZLWK��WKH�3URFHVV��WKH

&RQWURO�6\VWHP��0DQDJHPHQW�V\VWHPV�DQG�DOO�RWKHU�PDLQWHQDQFH�WRROV�RU�IXQFWLRQV�FXUUHQWO\
DYDLODEOH�VRPHZKHUH�LQ�WKH�SODQW��LQ�WKH�HQWHUSULVH�

,$����LQWHOOLJHQW�DFWXDWRUV
,6����LQWHOOLJHQW�VHQVRUV
,�2���FRQYHQWLRQDO�,���2�GHYLFH

)LQDQFH 0DLQWHQDQFH (QJLQHHULQJ

&RQWURO
DLGV

0DLQWHQDQFH
DLGV

7HFKQLFDO
PDQDJHPHQW

DLGV

,$ ,6 ,�2 ,�2

/HYHO��

/HYHO��

/HYHO��

/HYHO��

0DLQWHQDQFH

3URFHVV

$XWRPDWLRQ

2SHUDWRU

([WHUQDO
ZRUOG

��6(16256���$&78$7256

��5(0$)(;�$5($

&RPSDQ\¶V
PDQDJHPHQW
IXQFWLRQV

)XQFWLRQV
WKDW�VXSSRUW
RSHUDWLRQV

$XWRPDWLF
SURFHVVLQJ
IXQFWLRQV
RI�GDWD
IURP�,�2

3URFHVV�DQG
,�2�GHYLFH

&RQWURO

&RQWURO
7HFKQLFDO

PDQDJHPHQW
0DLQWHQDQFH

7HFKQLFDO
PDQDJHPHQW

(YHQW�FRPPXQLFDWLRQ�IORZ

6WDWH�LQIRUPDWLRQ�IORZ

)LJ�������5(0$)(;�DUHD�LQ�WKH�&006�PRGHO

0DLQWHQDQFH�LQIRUPDWLRQ�DOUHDG\�H[LVWLQJ�RU�VFKHGXOHG�LQ�WKH�QH[W�IXWXUH��KDV�WR�EH�VKDUHG
EHWZHHQ�DOO�V\VWHPV�

%XW�LQ�DGGLWLRQ�5(0$)(;�,7�VROXWLRQV�DQG�DUFKLWHFWXUH�KDYH�WR�EH�GLVWULEXWHG�IURP�WKH�SURFHVV
WR�WKH�FRUSRUDWH�OHYHO��:H�KDYH�WR�DFW�RQ�WKH�SURFHVV��WR�PRQLWRU�WKH�PDLQWHQDQFH�LQIRUPDWLRQ�
WR� GHFLGH� DERXW�PDLQWHQDQFH� DFWLRQV� DQG� WR� KHOS� WKH�PDLQWHQDQFH�RSHUDWRU� WR� WDNH� WKH� ULJKW
GHFLVLRQ�� DW� WKH� ULJKW� WLPH� DQG� LQ� WKH� ULJKW� ORFDWLRQ��:H� DOVR� KDYH� WR� UHSRUW� WR� WKH� FRUSRUDWH
PDQDJHPHQW� WDNLQJ� LQWR� DFFRXQW� LQ� DOO� WKH�PDLQWHQDQFH� DUHD� DERXW� WKH� LQIRUPDWLRQ�� V\VWHPV�
H[SHUWLVH�ORFDWLRQV�DV�VKRZQ�LQ�ILJ������

5(0$)(;�,7�VROXWLRQV�DQG�DUFKLWHFWXUH�KDYH�WR�EH�GLVWULEXWHG�LQ�VHYHUDO�DUHDV�

• DUHD�ZKHUH�WKH�SURFHVV�WR�PDLQWDLQ�LV

• DUHD�ZKHUH�WKH�PDLQWHQDQFH�H[SHUWLVH�LV�

• DUHD�ZKHUH�WKH�PDLQWHQDQFH�PDQDJHPHQW�LV�



remafex Deliverable 8.2                                                                                        REMAFEX Platform:
Maintenance Reference Model: REMAFEX                                       Expandable and open
solutions to an expandable DMS Architecture                                    Architecture

_________________________________________________________________________________
5(0$)(;��,QGXVWULDO�57'�3URMHFW������������������������������������������������������������������������������������3DJH���
��������

 

4.2  REMAFEX OPEN AND EXPANDABLE ARCHITECTURE MEETING THE
USER REQUIREMENTS

7R�PHHW�WKHVH�VWURQJ�UHTXLUHPHQWV�5(0$)(;�,7�SODWIRUP�DUFKLWHFWXUH�LQWHJUDWHG�LQWR�WKH�&006
PRGHO�LV�GHVLJQHG�WR�VDWLVI\�WKH�IROORZLQJ�JHQHULF�WHFKQLFDO�QHHGV�

• RSHQ�VRIWZDUH�DUFKLWHFWXUH�DEOH�WR��LQWHJUDWH�H[LVWLQJ�SURGXFWV�DQG�WRROV�

• JHQHULF�HTXLSPHQW�PRQLWRULQJ�IXQFWLRQV�DQG�PDLQWHQDQFH�GDWD�ZDUHKRXVLQJ�KDYH�WR�EH
LQFOXGHG

• FXVWRPLVHG�IXQFWLRQV�KDYH�WR�EH�SOXJJHG�LQWR�WKH�,7�SODWIRUP�

)RU�WKDW��5(0$)(;�,7�SODWIRUP�DUFKLWHFWXUH�ZDV�ILUVW�GHVLJQHG�DW�WKH�IXQFWLRQDO�OHYHO
LQGHSHQGHQWO\�RI�RUJDQLVDWLRQ�DQG�WHFKQRORJ\�

 7KH�FULWLFDO�HTXLSPHQW�FRQVLGHUHG��LQ�5(0$)(;���RQH�K\GURHOHFWULF�WXUELQH�DQG�JHQHUDWRU��ZHUH
IXOO\� GHILQHG�� DQDO\VHG� DQG� VWUXFWXUHG� LQ� RUGHU� WR� OLQN� HDFK� SDUW� RI� WKHVH� HTXLSPHQW� WR�

� WKH�XVHU�IXQFWLRQ�WR�VDWLVI\

� IXOO\�GHWDLO�WKH�XVH�FDVH�WR�VDWLVI\�WKDW�PHDQV�WR�WUDQVODWH�WKH�XVHU�IXQFWLRQ�LQ��D�VHW�RI�XVH
FDVH�RI�WKH�,7�V\VWHP�WR�SHUIRUP�XVHU�IXQFWLRQ�

$�FRQFHSWXDO�PRGHOOLQJ�ZDV�GHILQHG�ZKLFK�SURSRVHV�D�FRQVLVWHQW�PRGHOOLQJ�IURP�XVHU
UHTXLUHPHQWV�WR�,7�VROXWLRQV�EDVHG�RQ�VRPH�NQRZQ�FRQFHSWV���0DLQWHQDQFH��GRPDLQV����
��+\GURHOHFWULF�VWUXFWXULQJ��������XVHU�IXQFWLRQV�������XVH�FDVH���

7KHVH�FRQFHSWV�DUH�LQWHJUDWHG��DFFRUGLQJ�WR�D�V\VWHPLF�DSSURDFK��LQ�RUGHU�WR�RUJDQLVH�WKHP�LQWR
D�FRPSOHWH�EXVLQHVV�SURFHVV�YLHZ�LQ�UHODWLRQ�ZLWK�WKH�H[WHUQDO�EXVLQHVV�SURFHVVHV��DQG�WR
SUHSDUH�WKH�WZR�QH[W�PRGHOOLQJ�VWDJHV��7KHVH�VWHSV�YDOLGDWH�WKH�PDLQWHQDQFH�HQJLQHHULQJ
IUDPHZRUN��VR�FDOOHG���5(0$)(;�ZD\�RI�ZRUNLQJ����DQG�VKRXOG�LPSURYH�LW�WR�REWDLQ�D�FRQVLVWHQW
PHWKRGRORJLFDO�DSSURDFK�RI�PDLQWHQDQFH�IRU�WKH�GLVVHPLQDWLRQ�ZRUNV�
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7KH�ILJXUH�����VXPPDULVHV�WKH�ZKROH�RI�WKLV�FRQFHSWXDO�PRGHOOLQJ��VWDJH�

�

System
element

Sub-system
element 1

Sub-system
element 2

Component
element 1

Component
element 2

Component
element 3

Hydroelectric
structuring level

User
function 2

User
function 3

User
function 4

User
function 1

User
function

level

User
function 6

User
function 5

User
function

Use case 1

Generic
Use case 1

User
function

Use case 1

User
function

Use case 1

Generic
Use case 1

Generic
Use case 1

Use
case
level

)LJXUH������7KH�FRQFHSWXDO�PRGHO�XVHG

,Q� DGGLWLRQ�� D� VHFRQG� LQWHUHVW� RI� WKLV� DSSURDFK� OLHV� LQ� LGHQWLILFDWLRQ� RI� JHQHULF� DQG� UHXVDEOH
IXQFWLRQV�DWWDFKHG�WR�HDFK�HOHPHQW�RI�WKH�VWUXFWXULQJ�DOORZLQJ�WR�GHILQH�0DLQWHQDQFH�)XQFWLRQDO
&RPSDQLRQ� IRU� H[SDQGDELOLW\� DQDO\VLV� �$LUSRUW� RU� 2LO� 2IIVKRUH� 3ODWIRUP�� IRU� H[DPSOHV�� DQG
GLVVHPLQDWLRQ�SXUSRVHV��*HQHULF�DELOLW\�DQG�UHXVDELOLW\�FDQ�EH�VHHQ�DW�WZR�GLIIHUHQW�OHYHOV�

• D�IXQFWLRQDO�RQH��HDFK�XVHU�IXQFWLRQ�DWWDFKHG�WR�D�VWUXFWXULQJ�HOHPHQW�FDQ�EH
FRQVLGHUHG�DV�UHXVDEOH�UHJDUGLQJ�WKLV�HOHPHQW�

• DQ�,7�RQH��HDFK�JHQHULF�XVH�FDVH�SUHILJXUHV�D�IXWXUH�JHQHULF�,7�IXQFWLRQ�RI�WKH�5(0$)(;
V\VWHP��

,Q�DGGLWLRQ�D�WKLUG�LQWHUHVW�RI�WKLV�IXQFWLRQDO�DSSURDFK�LV�WKH�LGHQWLILFDWLRQ�RI�WKH�VSHFLILF�SDUW�RI
WKH�XVHU�IXQFWLRQ�DQG�FRQVHTXHQWO\�WR�SUHSDUH�WR�IXWXUH�LQWHUIDFH�WR�SOXJ�FRUUHFWO\�WKLV�IXQFWLRQ
LQWR�WKH�,7�SODWIRUP�
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4.3   REMAFEX OPEN AND EXPANDABLE ARCHITECTURE : TECHNICAL
ORGANISATIONAL SOLUTIONS

4.3.1 2UJDQLVDWLRQDO�VROXWLRQV

$W�WKH�RUJDQLVDWLRQDO�OHYHO��5(0$)(;�,7�3ODWIRUP�DUFKLWHFWXUH�LV�GHVLJQHG�WR�GHILQH�WKH�SRVVLEOH
PHFKDQLVPV�WR�PDNH�WKH�GLVWULEXWLRQ�VWHSV�LQ�RUGHU�

 ��WR�FRPPXQLFDWH�ZLWK�H[LVWLQJ�V\VWHPV��SURGXFWV��WRROV�

 ��WR�XVH�JHQHULF�PDLQWHQDQFH�IXQFWLRQV�DV�D�FODVVLFDO�6&$'$

 ��WR�KRVW�QHZ�DQG�VSHFLILF�PDLQWHQDQFH�IXQFWLRQV�

)RU� WKDW� WR� GLVWULEXWH�PDLQWHQDQFH� H[SHUWLVH�� 5(0$)(;� DUFKLWHFWXUH� LV� GLYLGHG� LQWR� WZR� OHYHOV
ZKLFK�FDQ�EH�XVHG�DV�WKH�HQG�XVHU�ZDQWV�DFFRUGLQJO\�WR�LWV�UHDO�SODQW�RUJDQLVDWLRQ�

��ORFDO�PDLQWHQDQFH�H[SHUWLVH�GHGLFDWHG�WR�DOO�ORFDO�PDLQWHQDQFH�DFWLYLWLHV�

��FHQWUDO�PDLQWHQDQFH�H[SHUWLVH�GHGLFDWHG�WR�DOO�FHQWUDO�PDLQWHQDQFH�DFWLYLWLHV

7KH� EDVLF� SODWIRUP� XVHG� IRU� EXLOGLQJ� WKH� 5(0$)(;� RQH� LV� FRPSRVHG� RI� WZR� VXE�V\VWHPV
VDWLVI\LQJ�WKH�SRVWXODWH�IRU�PDLQWHQDQFH�DW�WZR�OHYHOV�

• D�UHDO�WLPH�ILHOG�OHYHO�IRU�HOHPHQWDU\�DQG�LPPHGLDWH�PDLQWHQDQFH�DFWLRQV��FDOOHG�/RFDO
0DLQWHQDQFH�6XE�V\VWHP��/06��

• D�KLVWRULFDO�H[SHUW�RQH�IRU�DGYDQFHG�PDLQWHQDQFH�RSHUDWLRQV�DQG�D�SRVWHULRUL�DQDO\VLV�
FDOOHG�&HQWUDO�0DLQWHQDQFH�6XE�V\VWHP��&06��

/06�LV�PDLQO\�GHGLFDWHG�WR�IHHG�&06�ZLWK�

• UHDO�WLPH�GDWD�UHWULHYHG�IURP�ILHOG�HTXLSPHQW�RU�H[WHUQDO�V\VWHP�

• VKRUW�WHUP�KLVWRULF�GDWD�FRPSXWHG�IURP�UHDO�WLPH�DFTXLVLWLRQ�

• WR�SURSRVH�HOHPHQWDU\�GLDJQRVLV�WKURXJK�DODUP�PDQDJHPHQW�RU�UHDO�WLPH�IROORZ�XS�

/06�LV�PDQDJHG�E\�DQ�RSHUDWRU�FDOOHG�/RFDO�0DLQWHQDQFH�2SHUDWRU�

&06� LV� GHGLFDWHG� WR� H[SORLW� /06� LQIRUPDWLRQ� FRQFHUQLQJ� WKH� UHOHYDQW� LQGXVWULDO� IDFLOLWLHV�� ,W
SURYLGHV�IXQFWLRQV�

• WR�PRQLWRU�RQ�JRLQJ�SURFHVVHV�DQG�WR�NHHS�WUDFNV�WKURXJK�ORQJ�WHUP�KLVWRULF�GDWD�

• WR�GLDJQRVH�RFFXUUHG�HYHQWV�

• WR�IRUHFDVW�VRPH�SURFHVV�EHKDYLRXU�IRU�SUHYHQWLYH�PDLQWHQDQFH�SXUSRVHV�
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&06�LV�PDQDJHG�E\�DQ�RSHUDWRU�FDOOHG�&HQWUDO�0DLQWHQDQFH�2SHUDWRU�

&06�/06�RUJDQLVDWLRQDO�VWUXFWXUH�LV�GHVLJQHG�DV�D�IOH[LEOH�KLHUDUFK\�DOORZLQJ�IRU�D�&06�WR
PDQDJH�LQIRUPDWLRQ�FRPLQJ�IURP�GLIIHUHQW�/06�DQG�LV�IUHHO\�ORFDWHG�LQ�SODQWV�WR�ILW�ZLWK�XVHU
VKRS�IORRU�RUJDQLVDWLRQ��7KH�ILJXUH�������JLYHV�H[DPSOHV�RI�WKLV�IOH[LEOH�VWUXFWXUH�

3/$17���	��

3/$17��3/$17��

Plant 6

Plant 2

Plant 1 Plant 3 Plant 4

LMS 4 to 5 Information&06�� &06��
LMS 1 to 3 Information

/06�� /06�� /06�� /06�� /06��

3/$17��

Plant 1

LMS 2 Information LMS 3 InformationLMS 1 Information LMS 5 Information

Plant 5

LMS 4 Information

3/$17��

)LJXUH��������2UJDQLVDWLRQDO�VROXWLRQV

:LWKLQ� WKLV� 5(0$)(;� VROXWLRQV� WKH� PDLQWHQDQFH� PDQDJHPHQW� FDQ� EH� LQWHJUDWHG� LQ� WKH� &06
OHYHO� ZLWK� VSHFLILF� PDQDJHPHQW� DSSOLFDWLRQV� DQG�RU� LQWHUIDFH� WR� 0DLQWHQDQFH� 0DQDJHPHQW
V\VWHP��006��LI�QHFHVVDU\�

:H� FDQ� QRWH� WKDW�0DLQWHQDQFH�0DQDJHPHQW� IXQFWLRQV�ZHUH� RXW� RI� WKH� 5(0$)(;� VFRSH� EXW
WRGD\� WKH�5(0$)(;�DUFKLWHFWXUH�DOORZV�DOUHDG\� WR� WDNH� LQWR� DFFRXQW� WKLV� NLQG�RI�PDLQWHQDQFH
IXQFWLRQV�

4.3.2  7HFKQRORJLFDO�VROXWLRQV

7R�SUHFLVH�WKH�EDVLF�SODWIRUP�REMHFWLYHV��HDFK�VXE�V\VWHP�LV�GHFRPSRVHG�LQ�DSSOLFDWLRQV�FDUU\LQJ
RXW�GHGLFDWHG�IXQFWLRQV�ZLWKLQ�LW��7KXV��/06�LV�FRPSRVHG�RI��

• $�'DWD�$FTXLVLWLRQ�6HUYHU��'$6��SHUIRUPLQJ�DODUPV�DFTXLVLWLRQ�DQG�GHWHFWLRQ��YDULDEOHV
DFTXLVLWLRQ�DQG�FRPSXWDWLRQ��VKRUW�WHUP�KLVWRULVDWLRQ�

• $�/RFDO�0DQ�0DFKLQH�,QWHUIDFH��/�00,��DOORZLQJ�RSHUDWRU�WR�IROORZ�XS�WKH�LQGXVWULDO�SURFHVV
WKURXJK�DODUPV�DQG�YDULDEOHV�GLVSOD\�

• $�)LHOG�&RPPXQLFDWLRQ�,QWHUIDFH��)&,���FRQQHFWLQJ�WKH�'$6�WR�WKH�ILHOG�SURFHVV�HYHQW�IORZ�E\
PHDQV�RI�PXOWLSOH�SURWRFROV�FRPPXQLFDWLRQ�
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$QG�&06�LWVHOI��LV�FRPSRVHG�RI�

• $�&RPPXQLFDWLRQ�	�3URFHVVLQJ�VHUYHU��&36��SHUIRUPLQJ�FRPPXQLFDWLRQ�EHWZHHQ�GLIIHUHQW
&06�RU�/06�DSSOLFDWLRQV�DQG�EDFNJURXQG�MREV�DV�ORQJ�WHUP�KLVWRULF�GDWD�XSGDWLQJ�RU�UHDO�
WLPH�VXEVFULSWLRQ�

• $�&HQWUDO�0DQ�0DFKLQH�,QWHUIDFH��&�00,��DOORZLQJ�H[SHUW�RSHUDWRU�WR�PRQLWRU��GLDJQRVH�DQG
IRUHFDVW�WKH�LQGXVWULDO�SURFHVV�

• $�1HWZRUN�	�'DWDEDVH�6HUYHU��1'6���SURYLGLQJ�QHWZRUN�DQG�GDWDEDVH�DGPLQLVWUDWLRQ�

• DW�WKH�SK\VLFDO�OHYHO���5(0$)(;�,7�SODWIRUP�DUFKLWHFWXUH�ZDV�GHVLJQHG�WR�DOORZ�DOO�UHPRWH
FRQWURO�DERXW�PDLQWHQDQFH�DFWLRQV�DQG�WR�PHHW�DOO�WHFKQLFDO�UHTXLUHPHQWV�H[SUHVVHG�KHUH
DERYH�

5HJDUGLQJ� 5(0$)(;� WHFKQLFDO� REMHFWLYHV�� WKH� WDUJHWHG� V\VWHP�PXVW� EH�PDGH� RI� D� GLVWULEXWHG
RSHQ�DQG�FRQILJXUDEOH�VWUXFWXUH��DEOH�WR�LQWHUIDFH�DW�ORZ�FRVW�H[WHUQDO�IXQFWLRQV�GHYHORSHG�ZLWK
RQ�WKH�VKHOI� VWDQGDUG� SURGXFWV�� DQG� DEOH� WR� EH� FXVWRPLVHG� ZLWK� REMHFWV� DQG� FRQILJXUDWLRQ
SDUDPHWHUV�
7R�VXP�XS��WKLV�DUFKLWHFWXUH�PXVW�EH�GHVLJQHG�DV�D�IOH[LEOH�V\VWHP�ZLGHO\�EDVHG�RQ�,7�VWDQGDUGV�

&RQFHUQLQJ�/06��WKH�WHFKQLFDO�DVSHFWV�DUH�WKH�IROORZLQJ�

�� 7R�HQVXUH�D�JUHDW�OHYHO�RI�RSHQQHVV�E\�FRPPXQLFDWLQJ�ZLWK�KHWHURJHQHRXV�V\VWHPV��3/&�
6&$'$��VHQVRUV��007�L�H���WKH�)&,�DSSOLFDWLRQ�LV�LPSOHPHQWHG�RQ�D�IURQW�HQG�VXSSRUWLQJ
PXOWLSOH�SURWRFROV�FRPPXQLFDWLRQ��02'%86��352),%86��),3��L�H����7KLV�IURQW�HQG�XVH�D�006
OLNH�SUHVHQWDWLRQ�OD\HU�FRPSOLDQW�ZLWK�7&3�,3�WUDQVSRUW�OD\HU�WR�IRUZDUG�GDWD�WR�'$6
DSSOLFDWLRQ�

 
�� '$6�DQG�/�00,�DSSOLFDWLRQV�DUH�LPSOHPHQWHG�RQ�D�VLQJOH�:LQGRZV�17�ZRUNVWDWLRQ

FRQQHFWHG�ZLWK�WKH�IURQW�HQG�E\�DQ�(WKHUQHW�OLQN��$FTXLUHG�GDWD�DUH�VWRUHG�LQ�UHDO�WLPH
GDWDEDVH�

&RQFHUQLQJ�&06��WKH�WHFKQLFDO�DVSHFWV�DUH�WKH�IROORZLQJ�

�� 7R�HQVXUH�V\VWHP�UHOLDELOLW\�DQG�DYDLODELOLW\�HDFK�&06�DSSOLFDWLRQ��&�00,��&36��1'6���DUH
SURSRVHG�WR�EH�LPSOHPHQWHG�RQ�D�VLQJOH�3&�PDFKLQH��HVSHFLDOO\�WR�SURWHFW�FRQQHFWLRQ
EHWZHHQ�&�00,�DQG�WKH�SHUPDQHQW�GDWDEDVH��IRU�H[DPSOH��LI�WKH�&36�PDFKLQH�LV�VKXWGRZQ��
7KXV��&�00,�DQG�&36�FDQ�EH�LPSOHPHQWHG�E\�D�:LQGRZV�17�ZRUNVWDWLRQ�ZKHUHDV�1'6�LV
QHFHVVDU\�LPSOHPHQWHG�DV�D�:LQGRZV�17�VHUYHU��+RZHYHU��1'6�DQG�&36�FDQ�EH�JDWKHUHG�LQ
WKH�VDPH�VHUYHU�

�� $Q\�QXPEHU�RI�&�00,�PDFKLQHV�FDQ�EH�FRQQHFWHG�WR�WKH�&06�QHWZRUN��,Q�DGGLWLRQ��LW�LV
SRVVLEOH�WR�FRQQHFW�UHPRWHO\�D�&�00,�PDFKLQH�E\�XVLQJ�5$6�IDFLOLWLHV�

 
�� 1'6�DGPLQLVWUDWHV�WKH�SHUPDQHQW�GDWDEDVH�WKURXJK�2UDFOH�'%06�
 
�� $OO�FRPPXQLFDWLRQV�EHWZHHQ�&06�PDFKLQHV�DUH�EDVHG�RQ�(WKHUQHW�OLQN�ZLWK�7&3�,3

WUDQVSRUW�SURWRFRO�



remafex Deliverable 8.2                                                                                        REMAFEX Platform:
Maintenance Reference Model: REMAFEX                                       Expandable and open
solutions to an expandable DMS Architecture                                    Architecture

_________________________________________________________________________________
5(0$)(;��,QGXVWULDO�57'�3URMHFW������������������������������������������������������������������������������������3DJH���
��������

)LQDOO\��FRPPXQLFDWLRQ�EHWZHHQ�&06�DQG�DQ\�/06�LV�HQVXUHG�E\�URXWHUV�DV�VWDQGDUG�/$1�WR
/$1�FRQQHFWLRQ��%\�WKLV�ZD\��DOO�&06�DQG�/06�PDFKLQHV�FDQ�EH�FRQVLGHUHG�DV�EHORQJLQJ�WR�WKH
VDPH�(WKHUQHW�QHWZRUN��7KLV�RYHUDOO�SODWIRUP�LV�LOOXVWUDWHG�LQ�WKH�ILJXUH�������

(WKHUQHW���7&3�,3��

(WKHUQHW���7&3�,3��

Control Computer

Front-End

Client PC 1

Router 1

Client PC 2

Permanent
Maintenance

Database

Server

)LHOGEXV�:RUOG),3

PLC 1 PLC 2 PLC 3

Data Acquisition
Server

Local Man-
Machine
Interface

Central Man-
Machine
Interface

Network &
Database Server

&RQWURO
2SHUDWRU

/RFDO
0DLQWHQDQFH
2SHUDWRU

&HQWUDO
0DLQWHQDQFH
2SHUDWRU��

Real Time
Maintenance

Database

Field
Communication

Interface

Modem

Remote Client Central
Maintenance
Operator 2

Central Man-
Machine
Interface

Client PC 4

Communication &
Processing Server

Maintenance Moniotoring ToolIntelligent ActuatorIntelligent Sensor

Client PC 5

Central Man-
Machine
Interface

Central
Maintenance
Operator 3

Printer

)LJXUH��������7KH�5(0$)(;�RYHUDOO�SODWIRUP
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5(0$)(;�3ODWIRUP�ZDV� GHVLJQHG� WR� EH� H[SDQGDEOH�� RSHQ� DQG� FRQVHTXHQWO\� WKLV� SODWIRUP�ZLOO
HYROYH�

• 5(0$)(;�H[SHULPHQWDWLRQ�RQ�LQGXVWULDO�VLWH�ZLOO�SURYLGH�5(0$)(;�&RQVRUWLXP�ZLWK
XVHIXO�LQIRUPDWLRQ�WR�SHUIRUP�QHFHVVDU\�HYROXWLRQ�

• 5(0$)(;� FXUUHQW� GLVFXVVLRQ� ZLWK� PDLQWHQDQFH� DFWRUV� LQ� VHYHUDO� LQGXVWULDO� VHFWRUV
�DLUSRUW�� RLO� RIIVKRUH� SODWIRUP��ZDWHU�PDQDJHPHQW�� FKHPLVWU\� ���� GHPRQVWUDWHV� WKDW
WKH�5(0$)(;�SODWIRUP�LV�D�QHZ�DQ�XVHIXO�WRRO�

• WR�XVH�WKH�H[LVWLQJ�PDLQWHQDQFH�IXQFWLRQV

• WR�GLVWULEXWH�WKH�PDLQWHQDQFH�H[SHUWLVH�LQ�WKH�HQWHUSULVH�

,W� LV� WRR� HDUO\� WR� SUHVHQW� VRPH� SRVVLEOH� HYROXWLRQ�� D� 5(0$)(;� V\VWHP� PXVW� PHHW� WKH
PDLQWHQDQFH�XVHU�QHHGV��5(0$)(;�ZD\�RI�ZRUNLQJ�LV�GRQH�IRU�WKDW���D�5(0$)(;�V\VWHP�KDV�WR
EH�PRUH�DQG�IXOO\�LQWHJUDWHG�LQ�WKH�(QWHUSULVH�,QIRUPDWLRQ�6\VWHP�

5(0$)(;�SODWIRUP�ZDV�GHVLJQHG�IRU�WKDW�DQG�ZLOO�EH�HDVLO\�DGDSWDEOH�WR�WKHVH�VSHFLILF�(QWHUSULVH
6\VWHP�LQWHJUDWLRQ�QHHGV��:H�DUH�DOUHDG\�ZRUNLQJ�RQ�WKDW��VHH�VHFWLRQ������
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��� 5(0$)(;�&21&(37��$5&+,7(&785(���,17(*5$7,21
3266,%,/,7,(6

$V�DOUHDG\�SUHVHQWHG�KHUH�DERYH�LQ�RUGHU�WR�PHHW�WKH�PDLQ�UHTXLUHPHQWV�H[SUHVVHG�DW�WKH
EHJLQQLQJ�RI�WKH�SURMHFW��5(0$)(;�&RQVRUWLXP�GHFLGHG�WR�LQWHJUDWH�WKH�IXWXUH�5(0$)(;
0DLQWHQDQFH�V\VWHP�LQ�WKH�HQWHUSULVH�

&RQVHTXHQWO\��5(0$)(;�PDLQWHQDQFH�V\VWHP�ZDV�DQG�LV�GHVLJQHG�WR�EH�IXOO\�LQWHJUDWHG

• LQ�WKH�JOREDO�PDLQWHQDQFH�DFWLYLW\�RI�DQ�HQWHUSULVH�ZKLFK�LQFOXGHV�RI�FRXUVH�DOO�PDLQWHQDQFH
PDQDJHPHQW�IXQFWLRQV�HYHQ�LI�LW�ZDV�QRW�GLUHFWO\�LQ�WKH�5(0$)(;�VFRSH�

• LQ�WKH�PDLQWHQDQFH�LQGXVWULDO�SURFHVV�LQ�RUGHU�WR�DGGUHVV�DOO�UHDO�WLPH�PDLQWHQDQFH�DVSHFWV
DQG�DFWLYLWLHV�

5(0$)(;�LQWHJUDWLRQ�SRVVLELOLWLHV�ZHUH�DQDO\VHG�DQG�VWXGLHG�WRZDUGV�WKHVH�WZR�OLQNV�LQ�RUGHU�WR
SUHVHUYH�WKH�IXWXUH�5(0$)(;�0DLQWHQDQFH�6\VWHP�H[SORLWDWLRQ�LQWR�FRQFUHWH�SODQW�DQG��RU
HQWHUSULVH�

��� 5(0$)(;�(1*,1((5,1*�,17(*5$7,21

�������,QWHJUDWLRQ�RI�HQWHUSULVH�LQIRUPDWLRQ

,QWHJUDWLRQ�RI�WKH�HQWHUSULVH�DFWLYLWLHV�WKURXJK�LQIRUPDWLRQ�V\VWHP�DQVZHUV�WR�D�EDVLF�QHHG�IRU
LQFUHDVLQJ�WKH�HQWHUSULVH�FRPSHWLWLYHQHVV��VKDULQJ�DQG�SURYLGLQJ�WKH�ULJKW�LQIRUPDWLRQ��DW�WKH
ULJKW�SODFH��DW�WKH�ULJKW�WLPH�DQG�WR�WKH�ULJKW�XVHU�

$V�UHJDUG�WR�LQIRUPDWLRQ�UHODWHG�WR�WKH�SURGXFWLRQ�V\VWHP��LW�PHDQV�WR�SURYLGH�D�FRQVLVWHQW�DQG
VLJQLILFDQW�UHSUHVHQWDWLRQ�RI�WKH�SK\VLFDO�SURFHVV��,QWHOOLJHQW�$FWXDWLRQ�DQG�0HDVXUHPHQW�V\VWHP
�,$06���EDVHG�RQ�WKH�GLVWULEXWLRQ�RI�LQIRUPDWLRQ�SURFHVVLQJ�GRZQ�WR�WKH�ILHOG�GHYLFHV��DUH
H[SHFWHG�WR�EH�WKH�VXSSOLHU�RI�WKLV�HIILFLHQW�LQIRUPDWLRQ�

,Q�RWKHU�ZRUGV��WKH�FORVHU�LV�WKH�GDWD�UHSUHVHQWDWLRQ�WR�WKH�SK\VLFDO�IORZ�LQ�WKH�SURFHVV��WKH
EHWWHU�LV�WKH�VHPDQWLFV�RI�LWV�LQIRUPDWLRQDO�UHSUHVHQWDWLRQ�IRU�EXVLQHVV�IORZ��7KLV�LQIRUPDWLRQ�LV
PDGH�DYDLODEOH�WKURXJK�DQ��LQIRUPDWLRQDO�EXV��IRU�FRPPRQ�XVH�E\�WKH�SURGXFWLRQ�DJHQWV
UHVSRQVLEOH�IRU�WKH�SODQW�FRQWURO��PDLQWHQDQFH�DQG�WHFKQLFDO�PDQDJHPHQW�

7KLV�HIILFLHQW�LQIRUPDWLRQ�IURP�WKH�SURGXFWLRQ�V\VWHP�FRXOG�DOVR�EHHQ�PDGH�DYDLODEOH�IRU�XVH�E\
WKH�HQWHUSULVH�PDQDJHPHQW�DFWLYLWLHV�VXFK�DV�IRU�H[DPSOH�SURGXFWLRQ�SODQQLQJ��UHVRXUFHV
SODQQLQJ��PDLQWHQDQFH�PDQDJHPHQW��ILQDQFLDO�PDQDJHPHQW��KXPDQ�UHVRXUFHV�PDQDJHPHQW�DQG
VR�RQ�

7KLV�QHZ�RUJDQLVDWLRQ�RI�WKH�HQWHUSULVH�LQIRUPDWLRQ�V\VWHP�UHGXFHV�WKH�FODVVLFDO�KLHUDUFK\
SURPRWHG�E\�&,0�26$�DUFKLWHFWXUH��,QGHHG��,$06�DQG�&006�OHDGV�WR�DQ�RUJDQLVDWLRQ�RI�WKH
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HQWHUSULVH�LQIRUPDWLRQ�V\VWHP�WKDW�LV�OLPLWHG�WR�WZR�OHYHOV����WKH�SURGXFWLRQ�OHYHO�ZKHUH�WKH
LQWHJUDWHG�&00�V\VWHP�XVLQJ�D�GLVWULEXWHG�,$0�DUFKLWHFWXUH�SURYLGHV�HIILFLHQW�LQIRUPDWLRQ�IURP
WKH�SURFHVV�WKDW�FDQ�EH�XVHG�E\�WKH�HQWHUSULVH�PDQDJHPHQW�OHYHO��ILJXUH��������

)LHOGEXV

Control
system

Maintenance
system

Technical
management

system

(QWHUSULVH�QHWZRUN

Maintenance
management

Production
planning &

management

Financial
Management

Human
Resources

Management

CAD/CAM

Quality
manage

ment

352'8&7,21

/(9(/

'DWD

EDVH

Intelligent Actuation and Measurement system

352&(66

(17(535,6(

0$1$*(0(17

/(9(/

)LJ����������/HYHOV�RI�HQWHUSULVH�LQWHJUDWLRQ

��� (1*,1((5,1*�2)�(17(535,6(�,1)250$7,21�6<67(0

,Q�WKLV�LQWHJUDWLRQ�ZD\��HQJLQHHULQJ�RI�HQWHUSULVH�LQIRUPDWLRQ�V\VWHP�KDV�WR�GHILQH�ZKDW
LQIRUPDWLRQ�QHHGV�WR�EH�SURFHVVHG��VWRUHG�DQG�FRPPXQLFDWHG�WR�GLIIHUHQW�DJHQWV�LQYROYHG�LQ
HQWHUSULVH�EXVLQHVV�DQG�SURGXFWLRQ�DFWLYLWLHV�

7ZR�DSSURDFKHV�FDQ�EH�XVHG�WR�VDWLVI\�WKHVH�QHHGV�

D� 7KH�ILUVW�RQH�LV�EDVHG�RQ�WKH�XVH�RI�LQIRUPDWLRQ�PRGHOOLQJ�WKHRU\�LQ�RUGHU�WR�GHILQH
PRGHOV�GHGLFDWHG�WR�D�SDUWLFXODU�HQWHUSULVH�RU�FODVV�RI�DSSOLFDWLRQ��7KLV�DSSURDFK�LV
XVXDOO\�EDVHG�RQ�D�FRQFHSWXDO�VWHS�UHTXLUHG�WR�GHILQH�UHIHUHQFH�PRGHOV�IRU�D�FODVV�RI
DSSOLFDWLRQ�RU�HYHQ�IRU�D�JHQHULF�HQWHUSULVH��,QVWDQWLDWLRQ�RI�WKH�UHIHUHQFH�PRGHO�OHDGV
WR�WKH�GHYHORSPHQW�RI�D�WHFKQLFDO�LQIRUPDWLRQ�V\VWHP�WR�EH�LPSOHPHQWHG�IRU�D�VSHFLILF
HQWHUSULVH��6HH�FKDSWHU������$V�DQ�H[DPSOH��ZH�FDQ�QRWLFH�WKH�ZRUN�GRQH�E\�35,0$
FRQVRUWLXP�WR�GHILQH�UHIHUHQFH�PRGHOV�IRU�WKH�LQIRUPDWLRQ�V\VWHP�RI�D�JHQHULF
HQWHUSULVH��,QFOXGLQJ�PDLQWHQDQFH�LQIRUPDWLRQ�LQ�WKLV�UHIHUHQFH�PRGHO�KDV�UHTXLUHG�WR
FKHFN�FRQIRUPDQFH�ZLWK�WKH�H[LVWLQJ�RU�IXWXUH�PDLQWHQDQFH�V\VWHPV�VXFK�DV�5(0$)(;�

                                                
13 J. Berge, Fieldbus advances diagnostics, International Journal for Measurement and Control, InTech, April 98.
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E� 7KH�VHFRQG�DSSURDFK�LV�DQ�LQGXVWULDO�SUDJPDWLF�DSSURDFK�ZKLFK�LV�EDVHG�RQ�(53
DYDLODEOH�WRROV��(53�WRROV��(QWHUSULVH�5HVRXUFH�3ODQQLQJ�WRROV��WKDW�VXSSRUW�DOUHDG\
GHILQHG�UHIHUHQFH�PRGHOV�IRU�WKH�HQWHUSULVH�PDQDJHPHQW�DFWLYLWLHV�DQG�WKDW�SURYLGH
PHFKDQLVPV�IRU�LPSOHPHQWLQJ�WKHP��7KH�HQJLQHHULQJ�ZRUN�WR�EH�GRQH�LV�WKHQ�OLPLWHG
WR�WKH�PRGHOOLQJ�RI�WKH�XVHU�UHTXLUHPHQWV�LQ�RUGHU�WR�PDQDJH�WKH�SDUDPHWHULVDWLRQ�RI
WKH�(53�PRGXOHV�WKDW�VDWLVI\�WKH�HQWHUSULVH�QHHGV�

(53�LV�WKH�FXUUHQW�HYROXWLRQ�RI�PDQXIDFWXULQJ�UHVRXUFHV�SODQQLQJ��053	053,,��V\VWHPV��(53�LV
EHLQJ�SRVLWLRQHG�DV�WKH�IRXQGDWLRQ�DQG�LQWHJUDWLRQ�RI�HQWHUSULVH�ZLGH�LQIRUPDWLRQ�V\VWHPV��6XFK
V\VWHPV�ZLOO�OLQN�WRJHWKHU�DOO�RI�D�FRPSDQ\ªV�RSHUDWLRQV�LQFOXGLQJ�KXPDQ�UHVRXUFHV��ILQDQFLDOV�
PDQXIDFWXULQJ��DQG�GLVWULEXWLRQ�DV�ZHOO�DV�FRQQHFW�WKH�RUJDQLVDWLRQ�WR�LWV�FXVWRPHUV�DQG
VXSSOLHUV���

7KHUH�DUH�VHYHUDO�YHQGRUV�ZKR�KDYH�HQWHUHG�WKH�(53�PDUNHW�ZLWK�FRPSOHWH�HQWHUSULVH
VROXWLRQV�����7KUHH�YHQGRUV�DPRQJ�WKH�ILYH�FRPSDQLHV�GRPLQDWLQJ�WKH�(53�PDUNHW�DUH�

�� 6$3�$*��

$�*HUPDQ�EDVHG�FRPSDQ\��6$3�$*�LV�E\�IDU�WKH�PDUNHW�OHDGHU�LQ�(53�VRIWZDUH
DQG�LW�LQWURGXFHG�LWV�5���SURGXFW�LQ�������6$3�5���V\VWHP��RQ�WKH�EDVLV�RI�DQ
H[WHQVLYH�IXQFWLRQDOLW\�DQG�D�KLJK�OHYHO�RI�LQWHJUDWLRQ��PHHWV�WKH�IXOO�UDQJH�RI
EXVLQHVV�UHTXLUHPHQWV��LQFOXGLQJ�ILQDQFLDO�DFFRXQWLQJ�DQG�FRQWUROOLQJ��VDOHV�DQG
GLVWULEXWLRQ��PDWHULDOV�PDQDJHPHQW��SURGXFWLRQ�SODQQLQJ��DQG�KXPDQ�UHVRXUFHV
PDQDJHPHQW���6HH�DOVR�'�����VHFWLRQ������

�� 2UDFOH�&RUS���

2UDFOH�&RUS��*UHZ�RXW�RI�EHLQJ�D�GDWDEDVH�FRPSDQ\��,W�LQWURGXFHG�LWV�ILUVW
DSSOLFDWLRQ�PRGXOHV�DSSUR[LPDWHO\�WKUHH�\HDUV�DJR��2UDFOH�$SSOLFDWLRQ�KDV�QRZ
PRUH�WKDQ����PRGXOHV�FRYHULQJ�HYHU\�IDFHW�RI�HQWHUSULVH�FRPSXWLQJ��IURP
PDQXIDFWXULQJ�DQG�SURGXFWLRQ�FRQWURO�WR�KXPDQ�UHVRXUFHV�DQG�VDOHV�IRUFH
DXWRPDWLRQ�

�� %DD1�&R���

7KH�%DD1�&RPSDQ\ªV�IDPLO\�RI�SURGXFWV�LV�GHVLJQHG�WR�KHOS�FRUSRUDWLRQV�PDLQWDLQ
D�FRPSHWLWLYH�DGYDQWDJH�LQ�WKH�PDQDJHPHQW�RI�FULWLFDO�EXVLQHVV�SURFHVVHV�E\
KDYLQJ�D�SURGXFW�DUFKLWHFWXUH�WKDW�OHG�LWVHOI�WR�IDVW�LPSOHPHQWDWLRQV�DQG�HDVH�RI
FKDQJH��%DD1�,9�LV�DQ�LQWHJUDWHG�IDPLO\�RI�PDQXIDFWXULQJ�GLVWULEXWLRQ��ILQDQFH�
WUDQVSRUWDWLRQ��VHUYLFH��SURMHFW�DQG�RUJZDUH�PRGXOHV��%DD1�,9�LV�VSHFLDOO\�GHVLJQHG
WR�PHHW�WKH�QHHGV�RI�NH\�YHUWLFDO�PDUNHWV�

��� $33/,&$7,21�72�5(0$)(;
,Q�UHODWLRQ�WR�WKH�LQIRUPDWLRQ�PRGHOOLQJ�WKHRU\��DQ�DSSOLFDWLRQ�RI�WKH�HQJLQHHULQJ�DSSURDFK
EDVHG�RQ�UHIHUHQFH�PRGHOOLQJ�WR�WKH�5(0$)(;�SURSRVDO�KDV�EHHQ�ILQDOLVHG��2Q�WKH�RQH�KDQG�
WKURXJK�WKH�IRUPDOLVDWLRQ�RI�WKH�0DLQWHQDQFH�5HIHUHQFH�EDVHG�RQ�0DLQWHQDQFH�UHIHUHQFH
PRGHOV��DQG�RQ�WKH�RWKHU�KDQG��WKURXJK�WKH�FR�RSHUDWLYH�ZRUN�GRQH�ZLWK�35,0$�FRQVRUWLXP�WR
IRUPDOLVH�D�SDUWLFXODU�UHIHUHQFH�PRGHO�IRU�WKH�§HTXLSPHQW�PRQLWRULQJ¨��UHIHU�WR�FKDSWHU����
                                                
14 ERP Glossary of Terms – http://www.internec.com/erp/erp_glos.html
15 Anne Robinson, Enterprise Resource Planning, December 1997 –
http://mansci2.uwaterloo.ca/~msci604/summaries/erp.html
16 http://www.sap.com
17 http://www.oracle.com
18 http://www.baan.com
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,Q�UHODWLRQ�WR�D�PRUH�LQGXVWULDO�SUDJPDWLF�DSSURDFK��DQ�DSSOLFDWLRQ�RI�WKH�HQJLQHHULQJ�DSSURDFK
EDVHG�RQ�WKH�SDUDPHWHULVDWLRQ�RI�(53�WRROV�UHTXLUHV�LQWHJUDWLRQ�RI�WKH�5(0$)(;�WRROV�GHGLFDWHG
WR�SURGXFWLRQ�OHYHO�RI�WKH�&006�ZLWK�WKH�(53�PRGXOHV�GHYRWHG�WR�HQWHUSULVH�PDQDJHPHQW�DQG
PRUH�SDUWLFXODUO\�WR�WKH�PDLQWHQDQFH�PDQDJHPHQW��7KLV�LQWHJUDWLRQ�FRXOG�EH�EDVHG�

• RQ�VKDULQJ�LQIRUPDWLRQ�ZLWK�WKH�KHOS�RI�D�FRPPRQ�GDWDEDVH�PDQDJHPHQW�V\VWHP�RU
2'%&��2SHQ�'DWD%DVH�&RQQHFWLYLW\��OLQN�EHWZHHQ�KHWHURJHQHRXV�GDWDEDVHV��7KLV
LPSOLHV�WKH�DYDLODELOLW\�RI�D�PRGHO�RI�WKH�LQIRUPDWLRQ�SURFHVVHG�E\�HDFK�WRRO�WR�EH
LQWHJUDWHG��7KLV�NLQG�RI�LQWHJUDWLRQ�FRXOG�EH�H[SHULPHQWHG�ZLWK�LQWHJUDWLRQ�RI�WKH
5(0$)(;�WRROV�WR�WKH�(53�2UDFOH�$SSOLFDWLRQV�WKURXJK�WKH�2UDFOH�GDWDEDVH�

• RQ�VKDULQJ�LQIRUPDWLRQ�EXW�DOVR�RQ�SURYLGLQJ�LQWHURSHUDEOH�LQIRUPDWLRQ�SURFHVVLQJ�E\
XVLQJ�DOUHDG\�GHILQHG�FRPPXQLFDWLRQ�REMHFWV�VXFK�DV�2�/�(���2EMHFW�/LQNLQJ�DQG
(PEHGGLQJ���,Q�WKLV�FDVH��LQWHURSHUDEOH�LQIRUPDWLRQ�SURFHVVLQJ�FRXOG�EH�WULJJHUHG
WR�IURP�WKH�GLIIHUHQW�WRROV�WR�EH�LQWHJUDWHG�E\�LPSOHPHQWLQJ�5HPRWH�)XQFWLRQV�&DOO
�5)&���7KLV�DSSURDFK�FRXOG�EH�H[SHULPHQWHG�ZLWK�LQWHJUDWLRQ�RI�WKH�5(0$)(;�WRROV�WR
WKH�(53�6$3�5���ILJXUH������

 )LJ������&RPPXQLFDWLRQ�EHWZHHQ�5(0$)(;�DQG�6$3�5��
 
 
 
 

7KLV�ZLOO�EH�D�IXWXUH�LPSURYHPHQW�WR�SHUIRUP�WR�WKH�FXUUHQW�5(0$)(;�GLVWULEXWHG�6\VWHPV�

7RGD\�5(0$)(;�'LVWULEXWHG�0DLQWHQDQFH�V\VWHP�GXH�WR�LWV�DUFKLWHFWXUH�GHVLJQ�LV�DOUHDG\�DEOH�WR
LQWHJUDWH�VRPH�PDQDJHPHQW�IXQFWLRQV�LQ�WKH�&06ªV�DUFKLWHFWXUH�OHYHO�DV�VSHFLILF�PDQDJHPHQW
DSSOLFDWLRQV�DQG�RU�LQWHUIDFH�DOO�PDLQWHQDQFH�PDQDJHPHQW�V\VWHP��006��XVLQJ�UHODWLRQDO
GDWDEDVH�IDFLOLWLHV�

$�PRUH�GHWDLOHG�H[DPSOH�RI�LQWHJUDWLRQ�EHWZHHQ�6$3�DQG�5(0$)(;�ZDV�DQDO\VHG�LQ�RLO�RIIVKRUH
GRPDLQ��SOHDVH�UHIHU�WR�'�����VHFWLRQ������

Partner system
(PCS,SCADA, REMAFEX,

R/3 Plant Maintenance
Business Application

OCX or C
(generated by R/3)

R/3
RFC function module

CPI-C

OCX = OLE Custom Control eXtension
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��� 5(0$)(;�352&(66�,17(*5$7,21

$V�DOUHDG\�SUHVHQWHG� LQ�FKDSWHU����5(0$)(;�DUFKLWHFWXUH�ZDV�GHVLJQHG� WR� LQWHJUDWH� WKH� IXWXUH
V\VWHP�LQWR�WKH�&RQWURO��0DLQWHQDQFH�DQG�7HFKQLFDO�0DQDJHPHQW�FRQFHSWV�DQG�PRGHO�

%\�GHILQLWLRQ�5(0$)(;�PDLQWHQDQFH�V\VWHP�LV�LQWHJUDWHG�LQWR�WKH�SURFHVV�

7KH�WHFKQLFDO�DUFKLWHFWXUH�SURSRVHG�DOORZV�WR�DGDSW�WKLV�DUFKLWHFWXUH�WR�VLWH��SODQW�DQG�HQWHUSULVH
FRQVWUDLQWV�LQ�RUGHU�WR�

• GLVWULEXWH�WKH�PDLQWHQDQFH�V\VWHP

• RSHQ�WKH�PDLQWHQDQFH�V\VWHP�WR�DOO�SRVVLEOH�0DLQWHQDQFH�0RQLWRULQJ�7RROV��007��RU
QRW�

• JDWKHU�DOO�PDLQWHQDQFH�LQIRUPDWLRQ�DOUHDG\�DYDLODEOH�HYHU\ZKHUH�LQ�WKH�SODQW�

)RU�WKDW��D�IURQW�HQG�VXSSRUWLQJ�PXOWLSOH�SURWRFROV�FRPPXQLFDWLRQ�DOORZV�WR�HQVXUH�D�JUHDW�OHYHO
RI�RSHQQHVV�ZLWK�KHWHURJHQHRXV�SURFHVV�V\VWHPV�H[LVWLQJ�RU�QRW�LQ�WKH�VLWH��WKH�SODQW�RU�LQ�WKH
HQWHUSULVH��3/&��6&$'$��QHZ�VHQVRUV��007�������'LVWULEXWLRQ�DQG�H[SDQGDELOLW\�DUH�HQVXUHG�E\
XVLQJ�WKH�PDLQ�XVDEOH�VWDQGDUGV��ZLQGRZV�17�RSHUDWLQJ�V\VWHP��UHODWLRQDO�GDWDEDVH�DQG�LWV�645
VWDQGDUG��(WKHUQHW�XVLQJ�7&3�,3�WUDQVSRUW�SURWRFROV�
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��� 0$,17(1$1&(�7(50,12/2*<

��� 7(50,12/2*<�86('�,1�5(0$)(;

,Q�WKH�5(0$)(;�SURMHFW�D�VSHFLILF�GHOLYHUDEOH��'������5(0$)(;�7(50,12/2*<��LV�GHGLFDWHG�WR
WKH�WHUPLQRORJ\�XVHG�ZLWKLQ�WKH�SURMHFW��7KH�GRFXPHQW�FRQVLVWV�RI�WKH�IROORZLQJ�WHUPLQRORJ\
VHFWLRQV�

� +\GURHOHFWULF�LQVWDOODWLRQV�WHUPV�DQG�GHILQLWLRQV
� 0DLQWHQDQFH�WHUPV�DQG�GHILQLWLRQV
� 0DLQWHQDQFH�5(0$)(;�WHUPV

7KH�WHUPV�XVHG�LQ�WKH�ILUVW�VHFWLRQ��K\GURHOHFWULF�LQVWDOODWLRQV��DUH�LGHQWLFDO�ZLWK�WKH
FRUUHVSRQGHQW�GHILQLWLRQV�LQ�,(&���������RU�,(&�������&'9��7KH�VHFRQG�VHFWLRQ��PDLQWHQDQFH�
DUH�EDVHG�RQ�HLWKHU�,(&����������(1��������1);��������RU�,(&�����

7KH�VHFWLRQ�§0DLQWHQDQFH�5(0$)(;�WHUPV¨�LQ�'�����FRQVLVWV�RI�WHUPV�WKDW�DUH�PRUH�RU�OHVV
XQLTXH�IRU�WKH�5(0$)(;�SURMHFW�FRQFHSW���6HH�VHFWLRQ�����

��� &(1�7&������35(/,0,1$5<�67$1'$5'�)25�0$,17(1$1&(
7(50,12/2*<

7KH�7HFKQLFDO�&RPPLWWHH�&(1�7&�����§0DLQWHQDQFH¨��:RUNLQJ�*URXS����KDV�SUHSDUHG�D�GUDIW
(XURSHDQ�6WDQGDUG�FDOOHG�§0DLQWHQDQFH�7HUPLQRORJ\¨��GDWHG�-XQH�������7KH�VWDQGDUG�LV
KDUPRQLVHG�ZLWK�FKDSWHU�����RI�WKH�LQWHUQDWLRQDO�HOHFWUR�WHFKQLFDO�YRFDEXODU\�LVVXHG�E\�,(&�LQ
������7KH�SXUSRVH�RI�WKH�QHZ�VWDQGDUG�LV�WR�GHILQH�WKH�EDVLF�WHUPV�XVHG�IRU�DOO�W\SHV�RI
PDLQWHQDQFH�DQG�PDLQWHQDQFH�PDQDJHPHQW�LUUHVSHFWLYH�RI�LWHP�FRQVLGHUHG�

$V�SRLQWHG�RXW�HDUOLHU�PRVW�5(0$)(;�GHILQLWLRQV�DUH�KDUPRQLVHG�ZLWK�WKH�FRUUHVSRQGHQW�WHUPV
XVHG�LQ�YDULRXV�,(&�RU�(1�VWDQGDUGV��7KHUH�DUH��KRZHYHU��VRPH�WHUPV�WKDW�DUH�PRUH�RU�OHVV
XQLTXH�IRU�5(0$)(;��7KHVH�WHUPV�DUH�OLVWHG�LQ�D�VSHFLILF�FKDSWHU�LQ�'HOLYHUDEOH����
�0DLQWHQDQFH�5(0$)(;�WHUPV���7KH�IROORZLQJ�GLIIHUHQFHV�EHWZHHQ�WKLV�&(1�GUDIW�VWDQGDUG�DQG
WKH�5(0$)(;�WHUPLQRORJ\�VKRXOG�EH�QRWHG�

7HUP 5(0$)(;�§GHILQLWLRQ¨ &(1�7&�����GHILQLWLRQ
&�0�0� &RQWURO��0DLQWHQDQFH�DQG

7HFKQLFDO�0DQDJHPHQW
�QRW�LQFOXGHG�

&�0�0�6� &RQWURO��0DLQWHQDQFH�DQG
0DQDJHPHQW�6\VWHP��D
GLVWULEXWHG�V\VWHP�FRPSRVHG
RI�LQWHOOLJHQW�ILHOG�GHYLFHV��UHDO�
WLPH�FRPSXWHUV�DQG
PDQDJHPHQW�FRPSXWHUV
ZKLFK�LV�XVHG�WR�RSHUDWH
LQGXVWULDO�SURFHVV��DFFRUGLQJ
WR�WKH�&00�FRQFHSW�

�QRW�LQFOXGHG�

'DWD�QHHGV 7KH�GDWD�QHHGV�DUH�WKH�GDWD �QRW�LQFOXGHG�
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7HUP 5(0$)(;�§GHILQLWLRQ¨ &(1�7&�����GHILQLWLRQ
SURGXFHG�E\�WKH�SURFHVV�DQG
WKH�RWKHU�DXWRPDWLRQ�V\VWHPV
ZKLFK�DUH�QHFHVVDU\�WR�UHDOLVH
WKH�IXQFWLRQV��LQQRYDWLYH�RU
QRW��ZKLFK�VDWLVI\�WKH�XVHU
QHHGV�

'LVWULEXWHG�0DLQWHQDQFH
6\VWHP

7KH�GLVWULEXWHG�PDLQWHQDQFH
V\VWHP�KDV�WR�KHOS
PDLQWHQDQFH�RSHUDWRU�WR�WDNH
WKH�ULJKW�GHFLVLRQ�DW�WKH�ULJKW
WLPH�LQ�RUGHU�WR�PDQDJH
FRQWLQXRXVO\�DOO�PDLQWHQDQFH
DFWLYLWLHV�DQG�WR�PRYH�LQ
VWHSZLVH�IDVKLRQ�IURP
FRUUHFWLYH�WR�SUHGLFWLYH
PDLQWHQDQFH�

�QRW�LQFOXGHG�

,QQRYDWLYH�IXQFWLRQ 7KH�LQQRYDWLYH�PDLQWHQDQFH
IXQFWLRQV�DOORZ�WR�FXVWRPLVH
WKH�GLVWULEXWHG�PDLQWHQDQFH
V\VWHP�LQ�DFFRUGDQFH�ZLWK
LQGXVWULDO�IDFLOLW\�FRQVWUDLQWV
DQG�UHTXLUHPHQWV��7KH
LQQRYDWLYH�PDLQWHQDQFH
IXQFWLRQV�DUH�QHZ�IXQFWLRQV
WKDW�DUH�QRW�DYDLODEOH�LQ�WKH
PDLQWHQDQFH�V\VWHPV�RI�WRGD\�

�QRW�LQFOXGHG�

/LIH�F\FOH /LIH�F\FOH�FRQFHSW
HQFRPSDVVHV�DOO�WKH�SKDVHV�RI
WKH�OLIH�RI�D�V\VWHP�DV�DQDO\VH�
VSHFLILFDWLRQ��GHVLJQLQJ�
FRQILJXULQJ��SDUDPHWHULVLQJ�
WXQLQJ��FRPPLVVLRQLQJ�
RSHUDWLQJ��PDLQWDLQLQJ�

7LPH�LQWHUYDO�WKDW�FRPPHQFHV
ZLWK�WKH�LQLWLDWLRQ�RI�WKH
FRQFHSW�DQG�WHUPLQDWHV�ZLWK
WKH�GLVSRVDO�RI�WKH�LWHP�

0DLQWHQDQFH�GDWDEDVH 7KH�PDLQWHQDQFH�GDWDEDVH
VWRUH�DOO�WKH�PDLQWHQDQFH
LQIRUPDWLRQ�

0DLQWHQDQFH�GRFXPHQWDWLRQ�
,QIRUPDWLRQ�LQ�ZULWWHQ�RU
HOHFWURQLF�IRUP�UHTXLUHG�WR
IXOILO�PDLQWHQDQFH

0DLQWHQDQFH�UHFRUG��3DUW�RI
PDLQWHQDQFH�GRFXPHQWDWLRQ
ZKLFK�FRQWDLQV�DOO�IDLOXUHV�
IDXOWV�DQG�PDLQWHQDQFH
LQIRUPDWLRQ�UHODWLQJ�WR�DQ
LWHP��7KLV�UHFRUG�PD\�DOVR
LQFOXGH�PDLQWHQDQFH�FRVWV�
LWHP�DYDLODELOLW\�RU�XS�WLPH
DQG�DQ\�RWKHU�GDWH�ZKHUH
UHOHYDQW�

0DLQWHQDQFH�GRPDLQ��NH\ $W�D�FRQFHSWXDO�OHYHO��WKH �QRW�LQFOXGHG�
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7HUP 5(0$)(;�§GHILQLWLRQ¨ &(1�7&�����GHILQLWLRQ
GRPDLQV�DQG�DFWLYLWLHV PDLQWHQDQFH�GRPDLQ�LV�D

PDQXIDFWXULQJ�GRPDLQ�LQ�WKH
VDPH�ZD\�DV�WKH�FRQWURO�RU
WKH�PDUNHWLQJ�RQH�
,W�LV�FRPSRVHG�RI�NH\
PDLQWHQDQFH�GRPDLQV�VXFK�DV
PDLQWHQDQFH�PDQDJHPHQW�
IDXOW�GLDJQRVLV��H[HFXWLRQ���
$�NH\�PDLQWHQDQFH�GRPDLQ�LV
FRPSRVHG�RI�D�VHW�RI
DFWLYLWLHV�
)RU�H[DPSOH�WKH�IDXOW
GLDJQRVLV�NH\�GRPDLQ�LV
FRPSRVHG�RI�IDXOW�UHFRJQLWLRQ�
IDXOW�ORFDWLRQ�DQG�FDXVH
LGHQWLILFDWLRQ�DFWLYLWLHV

0DLQWHQDQFH�IRFXV�DUHD 7KH�PDLQWHQDQFH�IRFXV�DUHD�LV
WKH�DOO�SRVVLEOH�PDLQWHQDQFH
DFWLYLWLHV�ZKLFK�GHILQH�WKH
JOREDO�PDLQWHQDQFH
PDQXIDFWXULQJ�GRPDLQ�

�QRW�LQFOXGHG�

0DLQWHQDQFH�WHFKQLFDO
SODWIRUP�DUFKLWHFWXUH

7KH�PDLQWHQDQFH�WHFKQLFDO
SODWIRUP�SURYLGHV�WKH
KDUGZDUH�DUFKLWHFWXUH
QHFHVVDU\�WR�VXSSRUW�WKH
PDLQWHQDQFH�GDWDEDVH��DQG�DOO
,7�IXQFWLRQV�FRQVWLWXWH�WKH
NHUQHO�PDLQWHQDQFH�VHW�RI
IXQFWLRQV

�QRW�LQFOXGHG�

0DLQWHQDQFH�XVHU�QHHGV��RU
XVHU�UHTXLUHPHQWV�

7KH�XVHU�QHHGV�UHOHYDQW�WR
PDLQWHQDQFH�V\VWHP��7KH\
H[SUHVV�WKH�VXSSRUW�WKH�XVHUV
QHHG�IURP�WKH�PDLQWHQDQFH
V\VWHP��7KLV�VXSSRUW�LV�GHILQHG
LQ�WHUPV�RI�

��7KH��UHTXHVWV��DQG��UHSRUWV�
H[FKDQJHG�EHWZHHQ�DOO�WKH
XVHUV�RI�PDLQWHQDQFH�V\VWHP
DQG�&006�

� 7KH�IXQFWLRQDO�VXSSRUW
JLYHQ�E\�WKH
�PDLQWHQDQFH
IXQFWLRQV��

�QRW�LQFOXGHG�

7HFKQLFDO�ORFDWLRQ 7KH�WHFKQLFDO�ORFDWLRQ�LV�WKH
ORFDWLRQ�RI�HDFK�HTXLSPHQW�LQ
WKH�SRZHU�SODQW�DUFKLWHFWXUH�

,WHP�UHJLVWHU��5HFRUG�RI�WKH
LWHPV�LQGLYLGXDOO\�LGHQWLILHG�LQ
D�JLYHQ�ORFDWLRQ�
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