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Planning, Scheduling and 
Controlling Long Term Projects
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8LI� GLEPPIRKI� XLEX� QENSV� TVSNIGXW� JEGI� MW� XLEX� JVSQ� HIWMKR� XS� WXEVX�YT�� XLI� QIKE�
MRJVEWXVYGXYVI�TVSNIGXW�GER�XEOI�YT�XS�������]IEVW��QE]FI�IZIR�PSRKIV�8LI�WEQI�ETTPMIW�
[LIR�[I�RIIH�XS�GSRXVSP�XLI�[LSPI�PMJI�G]GPI�GSWX�SJ�E�TVSNIGX��MR�VIWIEVGL�SJ�GSWX�SZIVVYRW��
XLI�KIRIVEP�STMRMSR�MW�XLEX�XLIWI�TVSNIGXW�EVI�SYX�SJ�GSRXVSP�
�)ZIR�PSRK�XIVQ�TVSNIGX�GER�FI�HYP]�OITX�YRHIV�GSRXVSP��FYX�[I�QYWX�GSRWMHIV�XLI�JEGX�XLEX�
GSRXVSPPMRK�E�WLSVX�XIVQ�ERH�E�PSRK�XIVQ�TVSNIGX�LEW�E�HMJJIVIRX�QIERMRK�
The paper will show how a long term project can be controlled using dynamics or 
WXSGLEWXMG�QIXLSHW�ERH�XEOMRK�MRXS�GSRWMHIVEXMSR�XLEX�XLI�QIERMRK�SJ�GSRXVSPW�GER�ZEV]�
according to the project characteristics and duration.

�8LMW�TETIV�LEW�FIIR�TVIWIRXIH�JSV�XLI�ƼVWX�XMQI�EX�XLI�-')'�;SVPH�'SRKVIWW�MR�1MPERS��������ERH�LEW�XLIR�FIIR�
VIZMWIH�ERH�YTHEXIH
�
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term is substantially stochastic.
;LEX�EFSYX�E�TVSNIGX#� -X�[SYPH�FI�IEW]�
XS�WE]�XLEX�E�PSRK�XIVQ�TVSNIGX�MW�HIƼRIH�
as a project whose duration is more 
XLER� �� SV� �� ]IEVW�� XLMW� GER� FI� XVYI� JSV�
MRJVEWXVYGXYVEP� TVSNIGXW� FYX� MX� MW� RSX� E�
KIRIVEP� HIƼRMXMSR�� ER� -8� TVSNIGX� GER� FI�
HIƼRIH�EW�E�PSRK�XIVQ�TVSNIGX�MJ�HYVEXMSR�
MW�QSVI�XLER���SV���]IEVW�

We dare then to propose a new 
JVEQI[SVOW�

• short term��HYVEXMSR�SJ�EGXMZMXMIW�ERH�
GSRWXVEMRXW�JYPP]�HIƼRIH��GSWXW�GER�
be calculated with high reliability 
and a limited contingency margin

• medium term�� GSRWXVEMRXW� HIƼRIH��
durations can change not in a way to 
impact on the constraint structure

• long term��HYVEXMSRW�ERH�GSRWXVEMRXW�
can change

• YRHIƼRIH�XIVQ��FIWMHIW�GSRWXVEMRXW�
ERH�HYVEXMSRW��EPWS�XLI�WGSTI�SJ�XLI�
project can be adjusted during the 
TVSNIGX�I\IGYXMSR��WSQIXMQIW�XLIVI�
EVI� GLERKIW� MR� XLI� ZMWMSR� SJ� XLI�
owners and then in the goals to be 
achieved through the project (in this 
case, it would probably be better to 
divide the whole project in several 
medium term or long term minor 
TVSNIGXW�ERH�XS�GSRWMHIV�EPP�SJ�XLIQ�
EW�TEVX�SJ�E�TVSKVEQQI


40%22-2+�%2(�7',)(90-2+

4PERRMRK� ERH� WGLIHYPMRK� PSRK� XIVQ�
TVSNIGXW� GERRSX� FI� TIVJSVQIH� [MXL�
XLI�YWYEP�QIXLSHW�EW�[I�YWI� JSV�WLSVX�
and medium term, this is to say that 
deterministic methods are not enough. 

The most used deterministic method 
MW� XLI� '41� �'VMXMGEP� 4EXL� 1IXLSH
� ERH�
MXW� HIVMZEXI� WYGL� EW� 4(1� �4VIGIHIRGI�
(MEKVEQ�1IXLSH
�ERH�1)86%�� XLEX� EVI�
JYPP]�HIXIVQMRMWXMG�ERH�XLIR�RSX�WYMXEFPI�
JSV� PSRK� XIVQ�� WSQIXMQIW�TPERRMRK�ERH�
scheduling are only limited to work 
TEGOEKIW�� XLEX� EVI� MR� E� JYVXLIV� WXEKI�
HIZIPSTIH� JVSQ� XMQI� XS� XMQI� �VSPPMRK�
[EZI
�EW�XLI�TVSNIGX�KSIW�SR�ERH�HIXEMPW�

TVSNIGX��EJXIV[EVHW�XLI�TVSNIGX�FIGSQIW�
HIXIVQMRMWXMG� ERH�� EJXIV� XLI� HIGMWMSR� XS�
start, it becomes quite impossible, or 
EX� PIEWX� I\XVIQIP]� I\TIRWMZI�� XS� GERGIP�
MX�� 8S� FI� JEMV�� [I� WLSYPH� EHQMX� XLEX� RS�
WXSGLEWXMG� TLEWI� MW� JYPP]� WXSGLEWXMG��
since there is always something 
deterministic and, on the other side, 
XLEX� RS� HIXIVQMRMWXMG� TLEWI� MW� JYPP]�
deterministic. 
 
8LI� GETEFMPMX]� SJ� XLI� LYQER� FIMRK� XS�
JSVIWII� XLI� JYXYVI� MW� I\XVIQIP]� PMQMXIH��
QSWX� SJ� XLI� MRWXVYQIRXW� [I� LEZI� SRP]�
allow us to project the past data towards 
XLI� JYXYVI�� WSQIXMQIW� [MXL� TEVEQIXVMG�
MRHI\IW�XLEX�EPPS[�JSV�ZEVMEXMSRW�

The historical data we have are generally 
not enough, in addition short-term 
statistical data and indicators are not 
IJJIGXMZI� [LIR� YWIH� JSV� PSRKIV� XIVQ�
JSVIGEWXMRK�� *YVXLIVQSVI�� XIGLRSPSK]�
MW� IZSPZMRK� ERH� XLMW� GER� IJJIGX� PSRK�
XIVQ� TVSNIGXW�� JSV� MRWXERGI� HYI� XS�
RI[� MRZIWXQIRXW� RIIHIH�� MRGVIEWI� SJ�
TVSHYGXMZIRIWW�� ZEVMEXMSR� SJ� EZEMPEFMPMX]�
ERH�GSWX�SJ�VIWSYVGIW
�

• -RRSZEXMSR� ERH� RI[� XIGLRSPSKMIW�
[MPP�GLERKI�XLI�UYERXMX]�SJ�VIWSYVGI�
needed

• 4VSNIGXMSR�SJ�HEXE�GER�KMZI�E�UYMXI�
KSSH�MHIE�SJ�XLI�GSWX�JSV�JI[�]IEVW

• Major political or economic events, 
EW�[IPP� EW� m%GXW� SJ� +SH|� SV� m%GXW�
SJ� +SZIVRQIRX|� � GER� GLERKI� XLI�
TVSNIGX�JVEQI[SVO�

• 3[RIV�VIPEXIH�IZIRXW�GER�PIEH�XS�E�
GLERKI�SJ�XLI�WGSTI�SJ�XLI�[SVOW�

-X�MW�[SVXL]�XS�QEOI�WSQI�GSRWMHIVEXMSR�
SR� XLI� ZIV]� QIERMRK� SJ� ƈPSRK� XIVQ�
TVSNIGXƉ��-R�XLI�GEWI�SJ�E�QERYJEGXYVMRK�
company, normally “short term” means 
[MXLMR� XLI� ]IEVP]� G]GPI� SJ� XLI� FEPERGI�
sheet, “medium term” means within the 
MRZIWXQIRX� HYVEXMSR� G]GPI� �JVSQ� �� XS�
��� ]IEVW�� IZIR�QSVI� XLER� ��� ]IEVW� JSV�
MRJVEWXVYGXYVIW� SV� TS[IV� KIRIVEXMSR
�
while “long term” means beyond the 
MRZIWXQIRX� HYVEXMSR� G]GPI
�� 8LMW� XS�
say that short and medium term are 
substantially deterministic while long 

()*-2-8-327

This paper is relevant to long term 
TVSNIGX�� [I� EVI� WTIEOMRK� EFSYX�
QENSV� MRJVEWXVYGXYVEP� TVSNIGXW� EW�

well as industrial project, however we 
WLEPP� QEOI� WSQI� VIJIVIRGIW� EPWS� XS�
other, longer term projects.

6IJIVIRGI� GER� FI� QEHI� XS� XLI� WXYH]�
TIVJSVQIH� F]� XLI� -1)'� �-RXIVREXMSREP�
4VSKVEQ� MR� XLI� 1EREKIQIRX� SJ�
)RKMRIIVMRK�ERH�'SRWXVYGXMSR
��FEWIH�SR�
E�WEQTPI�SJ����TVSNIGXW�[LSWI�EZIVEKI�
GSWX�[EW�����FMPPMSR�97���XLI�WEQTPI�[EW�
composed by 15 hydroelectrical projects, 
17 power plants (thermoelectric  or 
RYGPIEV
����YVFER�XVERWTSVXEXMSR�TVSNIGXW��
��� VSEH� TVSNIGXW� MRGPYHMRK� FVMHKIW� ERH�
XYRRIPW����TIXVSGLIQMGEP�TPERXW�
 
&IX[IIR� XLI� ƼRHMRKW� SJ� XLI� WXYH]�� MX�
VIWYPXIH� ER� EZIVEKI� HYVEXMSR� SJ� ���
QSRXLW� JSV� WXVEXIKMG� TLEWI� ERH� ���
QSRXLW� JSV� I\IGYXMRK� XLI� TVSNIGX�� WS�
XSXEPPMRK� ER� EZIVEKI� HYVEXMSR� SJ� ����
QSRXLW��XLMW�MW�XS�WE]����]IEVW��

Even long term project can be duly kept 
under control, but we must consider 
XLI� JEGX� XLEX� GSRXVSPPMRK� E� WLSVX� XIVQ�
ERH�E� PSRK� XIVQ�TVSNIGX�LEW�E�HMJJIVIRX�
meaning. Sometimes the owners do 
not really own the time span they need, 
in some cases the original budget are 
estimated lower on purpose in order 
to get a project decision. This has 
FIIRHIQSRWXVEXIH�JSV�WSQI�LMWXSVMGEPP]�
important projects. Without those 
JEPWMƼGEXMSRW��[I�[SYPH�RSX�LEZI�7X�4IXIV�
MR�6SQE�RSV�7X�4EYP�MR�0SRHSR��XLEX�[IVI�
heavily underestimated at the beginning, 
MX� MW� RSX� ORS[R� [LIXLIV� SR� TYVTSWI��
MJ� XLI� XSXEP� GSWX� [IVI� ORS[R� JVSQ� XLI�
beginning, nobody would make the 
decision to go on and the world, today, 
would be poorer.

3R� XLI� SXLIV� WMHI�� XLI� 'SPSWWIYQ� MR�
6SQE��[LSWI� GSRWXVYGXMSR� PEWXIH� JVSQ�
]IEV����XS�]IEV�����[EW�IVIGXIH�UYMXI�SR�
time and on budget.

Every project goes through a stochastic 
TLEWI��[LIVI�XLI�TVSNIGX�MW�WXMPP�RSX�JYPP]�
HIƼRIH�ERH�WXMPP�MW�TSWWMFPI�XS�GERGIP�XLI�
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become clearer, this is still a deterministic 
methods albeit organised into two levels 
ERH� XLIR�[MXL�QSVI�TSWWMFMPMX]�SJ�FIMRK�
EHNYWXIH�� 4)68� �4VSNIGX� )ZEPYEXMSR� ERH�
6IZMI[�8IGLRMUYI
�MW�WXMPP�E�HIXIVQMRMWXMG�
method, with the possibility to consider 
some durations with a stochastic 
approach.

8LI� YWI� SJ� E� TVSTIV�� LMKLIV�QEVKMR� JSV�
contingencies and work variation can 
help up to a certain point, however it 
HSIW�RSX�QEOI�ER]�QSVI�WIRWI� MJ�WYGL�
QEVKMR� FIGSQIW� E� WYFWXERXMEP� TEVX� SJ�
XLI�IWXMQEXIH�XMQI�ERH�GSWX��-J�E�TVSNIGX�
MW�TPERRIH�XS�WXEVX����]IEVW�SV�QSVI��[I�
RIIH�XS�YWI�E�JYPP]�WXSGLEWXMG�TPERRMRK�
QIXLSH�XLEX�EPPS[�XLI�YWI�SJ�TVSFEFMPMX]�
SR� GSRWXVEMRXW�� IZIR� XLSWI� QIXLSHW�
[SYPH� RSX� LIPT� MR� GEWI�SJ� E� GLERKI� MR�
XLI� WGSTI� SJ� XLI� [SVOW�� XLEX� GERRSX�
RIMXLIV� JSVIWIIR� RSV� GSRXVSPPIH�� %PWS�
XLI�TVSNIGX�JVEQI[SVO�GER�FI�QSHMƼIH�
due to owner related events or to major 
political events, as well as to causes 
RSVQEPP]�GSRWMHIVIH�EW�JSVGI�QENIYVI�

%W� JEV� EW� XLI� WXSGLEWXMG� TPERRMRK�
methods, as they are known in the 
operational research, we would like to 
VIQMRH�

• +%2� �+IRIVEPM^IH� %GXMZMX]�
2IX[SVO
�� FEWIH� SR� ER� IUYMZEPIRX�
RIX[SVO� JYRGXMSR� XLEX� GSRWMHIV�
either the probability that an 
EGXMZMX]� FI� EGXYEPP]� TIVJSVQIH� SV�
XLI�GLERKI�SJ�MXW�HYVEXMSR

• +)68� �+VETLMG� )ZEPYEXMSR� 6IZMI[�
8IGLRMUYI
�� XLEX� XVMIW� XS� WMQTPMJ]�
the stochastic network creating an 
equivalent reduced network, that 
can be managed as deterministic

• +)687� �+)68� 7MQYPEXMSR
��
XLEX� EHHW� XS� +)68� QIXLSH� XLI�
simulation

• :)68� �:IRXYVI� )ZEPYEXMSR� 6IZMI[�
8IGLMRMUYI
�� XLEX� MW� FEWMGEPP]� E�
JYVXLIV�HIZIPSTQIRX�SJ�XLI�+)687�

-R� EHHMXMSR� XS� XLSWI�� SXLIV� WMQYPEXMSR�
as well as stochastic methods can be 
GSRWMHIVIH�� -R� KIRIVEP�� XLSWI�QIXLSHW�
RIIH� XS� FI� QEREKIH� F]� I\TIVXW� MR�

operational research, that is beyond the 
TVSJIWWMSREP� GSQTIXIRGI�SJ� E� TPERRIV��
,S[IZIV��WSQI�VIGIRX�WSJX[EVI�MRMXMEPP]�
GVIEXIH� JSV� HIXIVQMRMWXMG� WGLIHYPMRK�
allow stochastic routines and add-ons.

%W� JEV� EW� GSWXW� EVI� GSRGIVRIH�� MX� MW�
quite impossible to make a reliable 
EWWYQTXMSR�SR�XLI�EGXYEP�GSWXW�SJ�E�PSRK�
XIVQ�TVSNIGX�MJ�[I�XV]�XS�QEOI�E�FYHKIX�
adjusted through projected economic 
MRHMGEXSVW�� JSV� XLI� VIEWSR� XLEX� WLEPP�
FI� WLS[R� MR� XLI� JSPPS[MRK� TEVEKVETL��
9WIPIWW� XS� WE]�� E� JYVXLIV� TVSFPIQ� GER�
FI�HYI� XS�GLERKIW� MR� XLI�WGSTI�SJ� XLI�
[SVOW�� -X� MW�KIRIVEPP]�IEWMIV�XS�TPER�XLI�
resources needed, whose amount is 
RSVQEPP]� QSVI� WXEFMPM^IH�� ERH� XLIR� XS�
EHNYWX� JVSQ� XMQI� XS� XMQI� XLI� EQSYRX�
SJ� XLI� MRZIWXIH�QSRI]�[MXL� XLI� EGXYEP�
GSWXW��XLMW�QIERW�XLER�XLIVI�MW�RIIH�SJ�
WSQI�ƽI\MFMPMX]�MR�JYRH�EPPSGEXMSR�EW�[IPP�
as in the overall project budget. 

-X� MW� IRSYKL� XS� VIJIV� XS� XLI� WXERHEVHW�
XLEX�EVI�RSVQEPP]�YWIH�JSV�HIƼRMRK� XLI�
VIPMEFMPMX]� SJ� TVSNIGX� IWXMQEXMRK�� WYGL�
EW� XLI� SRIW� JVSQ� %%')� -RXIVREXMSREP��
%27-� >������ %'SWX)�� 6-'7� �6S]EP�
-RWXMXYXI�SJ�'LEVXIVIH�7YVZI]SVW
��&VMXMWL�
4IXVSPIYQ�� &VMXMWL� +EW�� 2SV[IKMER�
4VSNIGX� 1EREKIQIRX� %WWSGMEXMSR��
%QIVMGER� 7SGMIX]� SJ� 4VSJIWWMSREP�
)WXMQEXSVW� ERH� SXLIVW�� -J� [I� VIJIV�� JSV�
MRWXERGI�� XS� XLI� WXERHEVHW� SJ� %%')��
IWXMQEXMRK� MW� GPEWWMƼIH� MRXS� ƼZI� PIZIPW�
[LSWI� VIPMEFMPMX]� ZEVMIW� JVSQ� �������	�
JSV� JYPP]� HIXEMPIH� TVSNIGX� �PIZIP� �
�
[MXLYRMX� GSWXW� ERH� FMPP� SJ� UYERXMXMIW�
JYPP]� ORS[R� XS� ��������	� JSV� ER�SVHIV�
SJ� QEKRMXYHI� IWXMQEXI� �PIZIP� �
�� 0SRK�
term projects cannot be managed in a 
JYPP]�HIXIVQMRMWXMG�[E]��XLIVIJSVI�GERRSX�
be considered neither in level 1 nor in 
PIZIP� ���[LMPI� PIZIP� �� WIIQ� XS� FI�QSVI�
ETTPMGEFPI��[MXL�E��������	�VIPMEFMPMX]��

-X�MW�XLIR�RIGIWWEV]�XS�GSRWMHIV�XLEX��MR�
those cases, also budgeting becomes 
stochastic.

-J�XLI�TVSNIGX�WXEVXW�YRHIƼRIH��MR�WSQI�
cases the best way is to divide it into 
QSVI�WYFTVSNIGXW�SYX�SJ�[LMGL�XLI�ƼVWX�

SV� XLI� WIGSRH� EVI� HIƼRIH� ERH�� FEWIH�
SR� VIWYPXW� SJ� XLSWI�� MX� [SYPH� FIGSQI�
TSWWMFPI� XS� HIƼRI� XLI� XLMVH�� XLI� JSYVXL�
ERH� WS� SR�� 8LMW� MW� XLI� GEWI� SJ� QENSV�
motorway or railway projects than can 
be divided in several sections to be put 
in operation one by one, being the other 
sections still not completed or even 
cancelled. The same has been applied 
XS� QENSV� WTEGI� I\TPSVEXMSR� TVSNIGXW�
WYGL�EW�+IQMRM�SVI�%TSPPS��SR�XLI�SXLIV�
side, a project like the bridge to connect 
7MGMP]� XS� GSRXMRIRXEP� -XEP]� GERRSX� FI�
divided into sections with the same 
GVMXIVMSR��WMRGI�MJ�SRP]�TEVX�SJ�MX�MW�FYMPX�MX�
would become quite useless.  

)'3231-'�-2(-'%8367

%R]�OMRH�SJ�JSVIGEWX�FEWIH�SR�XLI�ZEPYI�
SJ� IGSRSQMG� MRHMGEXSVW� GSPPIGXIH� JSV�
XLI� TVIZMSYW� ]IEVW� MW� EX� VMWO� SJ� FIMRK�
GSQTPIXIP]�[VSRK��%W�E�QEXXIV�SJ� JEGX��
economic indicators are normally 
FEWIH� SR� E� WXEXMWXMGEP� EREP]WMW� SJ� E�
HIƼRIH� FEWOIX� SJ� KSSHW�� TVSHYGXW� SV�
work processes. Those indicators are 
quite reliable in the short and medium 
XIVQ�� WSQIXMQIW� YT� XS� ��� ]IEV� XMQI�
WTER�MJ�XLI�TVSGIHYVI�SJ�HEXE�GSPPIGXMRK�
and analysing is quite completed 
and statically correct, but they start 
XS� FIGSQI� YRVIPMEFPI� MJ� � [I� XV]� XS�
YXMPMWI� XLIQ� JSV� PSRKIV� XIVQ� IGSRSQMG�
JSVIGEWX��8LI�QEMR�VIEWSRW�EVI�

• XLI� FEWOIX� SJ� KSSHW� SV� WIVZMGIW�
that are assumed as a sample has 
XS�FI�QSHMƼIH�XS�VIQEMR�WXEXMGEPP]�
WMKRMƼGERX��MJ�MX�MW�RSX�QSHMƼIH�MW�EX�
VMWO�SJ�PSWMRK�XLI�WMKRMƼGERGI��

• XLI� VIPEXMZI� TVMGIW� SJ� KSSHW� ERH�
services are varying,

• the technology evolves,
• XLI�TVSHYGXMZMX]� SJ�QERTS[IV�ERH�

equipment evolves too.

%W�ER�I\EQTPIW�MR�]IEV������[I�LEH�XS�
GEPGYPEXI�XLI�IUYMXEFPI�TVMGI�JSV�E�VEMP[E]�
maintenance workshop whose contract 
was stipulated on 1976 and suspended 
JVSQ� XLIR�� 8LI� SVMKMREP� GSRXVEGX� ZEPYI�
[EW� ��� FMPPMSR� 0�MX� [1] that, multiplied 
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JSV�XLI�ETTPMGEFPI�MRHI\�SJ������VIXYVRIH�
ER� YTHEXIH� EQSYRX� SJ� ���� FMPPMSR� 0�MX��
EGXYEPP]�XLMW�EQSYRX�[EW�GPEMQIH�JVSQ�
GSRXVEGXSV�XS�GSQTPIXI�XLI�[SVO��-X�[EW�
IZMHIRX��EX�ƼVWX�WMKLX��XLEX�WYGL�EQSYRX�
[EW� I\XVIQIP]� LMKL�� XLI� TVSFPIQ� [I�
LEH�XS�JEGI�[EW�ƼVWX�XS�YRHIVWXERH�[L]�
and then to re-negotiate the contract. 

When we investigated into the design, 
XLI�FMPP�SJ�UYERXMXMIW�ERH�XLI�YRMX�TVMGIW�
we noticed that

• the railway signal technology used 
MR� ����� [EW� HMJJIVIRX� JVSQ� XLI�
XIGLRSPSK]�SJ�XLI�RMRIXMIW

• XLI� TVMGI� PMWX� SJ� ����� [EW� WXMPP�
calculated considering that the 
rails be installed by hand, while the 
TVMGIPMWX�SJ�XLI�RMRIXMIW�[EW�FEWIH�
on mechanical installation

• XLI� TVSHYGXMZMX]� SJ� IPIGXVMGEP�
installation works had had a 
sensible increase

3YV�GSRGPYWMSR�[EW�XLEX�E�JEMV�TVMGI�JSV�
the workshop should have been in the 
VERKI�JVSQ����XS����FMPPMSR�0�MX��YWIPIWW�
to say, contractor should have been 
IRXMXPIH� XS� WSQI� GSQTIRWEXMSR� JSV�
LEZMRK� FIIR� OITX� [EMXMRK� JSV� X[IRX]�
years, but this consideration was 
FI]SRH�SYV�WGSTI�SJ�[SVOW
�

)<%140)7

1ȨǙǙǣǞȳ�ȲǚǣȰǥȨ

8LI�FVMHKI�XS�GSRRIGX�GSRXMRIRXEP� -XEP]�
XS� 7MGMP]� LEW� FIIR� SRI� SJ� XLI� QENSV�
TVSNIGXW� MR� XLI� ƼVWX� HIGEHI� SJ� XLI� <<-�
GIRXYV]�� XLI� MHIE� XS� GSRRIGX� 7MGMP]� XS�
GSRXMRIRXEP� -XEP]� [EW� ƼVWX� FVSYKLX�
JSV[EVH� F]� XLI� 6SQERW�� XLIR� F]� XLI�
/MRK�SJ�8[S�7MGMPMIW�MR������[LS�SVHIVIH�
E� JIEWMFMPMX]� WXYH]�� -R� VIGIRX� XMQI�� E��
TVSNIGX� �FEWIH�SR�E�HIWMKR�SJ�E�WMRKPI�
span suspension bridge with a central 
WTER�SJ������Q�TPYW� VSEH�ERH� VEMP[E]�
PMROW�[EW�EGXYEPP]�E[EVHIH������
�XS�E�
GSRWSVXMYQ� PIH�F]� XLI� -XEPMER�GSQTER]�
-QTVIKMPS� 7T%� ERH� XLIR� EFERHSRIH�
�1EVGL�� ����
�� 8LI� FYHKIX� [EW� EFSYX�

�� FMPPMSR� IYVSW� MR� ������ MR� ����� XLI�
budget was again estimated in about 6 
FMPPMSR�IYVSW�ERH�XLI�TVSNIGX�[EW�ƼREPP]�
GERGIPPIH�JSV�PEGO�SJ�JYRHW���
-X� MW� [SVXL]� XS� GSRWMHIV� XLEX� XLI�
XIRHIV� HSGYQIRXW� EPWS� MRGPYHIH� JSV�
E� GEPGYPEXMSR� SJ� PMJI� G]GPI� GSWXW� SZIV� E�
XMQI�WTER�SJ����]IEVW�TPYW�ER�EHHMXMSREP�
��� ]IEVW�� JSV� E� XSXEP� XMQI� WTER� SJ� ���
]IEVW�� 8S� PIX� YRHIVWXERH� XLI� HMƾGYPX]�
ERH�PMQMXIH�VIPMEFMPMX]�SJ�WYGL�IWXMQEXMSR��
[I� LEZI� GSRWMHIVIH� XLI� TVSNIGXMSR� SJ�
IGSRSQMG� MRHMGEXSVW� JVSQ� XLI� TEWX� F]�
using regression methods and then 
comparing with the actual data. Some 
VIWYPXW�EVI�WLS[R�LIVI�FIPS[�

• MJ�[I�WMQYPEXI�E�TVSNIGXMSR�QEHI�MR�
������FEWIH�SR����]IEV�HEXE�FEWI�
ERH�PMRIEV�VIKVIWWMSR��JSV�E�TVSNIGX�
HYI�XS�PEWX�YRXMP����������]IEVW
�XLI�
EGXYEP�GSWX�JSV�XLI�PEWX�]IEV�MW������
times the estimated cost

• MJ� [I� WMQYPEXI� E� TVSNIGXMSR� QEHI�
MR� ������ FEWIH� SR� ��� ]IEV� HEXE�
FEWI� ERH� I\TSRIRXMEP� VIKVIWWMSR��
JSV�E�TVSNIGX�HYI�XS�PEWX�YRXMP������
���� ]IEVW
�� XLI� EGXYEP� GSWX� JSV� XLI�
PEWX� ]IEV� � MW� EFSYX� ����� XMQIW� XLI�
estimated cost

8LI� VIPMEFMPMX]� SJ� E� PMJI� G]GPI� GSWX�
GEPGYPEXMSR� JSV� WS� PSRK� XMQI� MW� FEWIH�
on the assumption that no major 
change happens neither in the world 
EW� E�[LSPI� RSV� MR� XLI� WXVYGXYVI� SJ� XLI�
economic system. The same will apply 
to sensitivity analysis, that makes 
WIRWI� JSV� ZEVMEXMSRW� SJ� XLI� HEXE� XEOIR�
MRXS� GSRWMHIVEXMSR� YRXMP� ��	� SV� ��	��
FYX� [SYPH� FI� WTSMPIH� MJ� [I� XEOI� MRXS�
GSRWMHIVEXMSR���	�SV����	�ZEVMEXMSRW�
  
4ȨǘǚǝȱǤȨǟǣȱȳǠ�ǜǠȳǞǘ�ǣǞ�1ǣȰȰǠȨ�)ȳǙǘ

A major petrochemical plant in Middle 
East was composed by 13 process 
units centred around a steam cracker, 
6 utility units and a connecting network 
�SJJ�WMXI�JEGMPMXMIW
�TPYW�EY\MPMEV]�JEGMPMXMIW�
WYGL� EW� SƾGI� FYMPHMRK�� MRXIVREP� VSEHW��
canteen, etc. The project was actually 
HMZMHIH�MRXS�JSYV�WYFTVSNIGXW�REQIH

• onsite (process units), that were 
HMZMHIH� MR� WIGXMSR� �� �SPIƼRW��
T]VSP]WMW� KEWSPMRI� L]HVSKIR
�
WIGXMSR� �� �00(� TSP]IXL]PIRI��
,(� TSP]IXL]PIRI
�� WIGXMSR� ��
�TSP]TVST]PIRI
�� WIGXMSR� ��
�FYXEHMIRI�� TSP]FYXEHMIRI� VYFFIV
��
WIGXMSR� �� �IXL]PIRI� S\MH� KP]GSP��
IXLERSP� EQMRIW�� S\S� KEW��� IXL]P�
I\ERSP


• offsite (connecting network and 
WXSVEKI�GETEGMX]
�

• utilities� �HIQMRIVEPM^EXMSR� YRMX��
cooling water system, steam 
KIRIVEXMSR��TS[IV�KIRIVEXMSR��IXG�
�

• services (workshops, warehouses, 
ƼVI� WXEXMSRW�� SƾGI� FYMPHMRK��
restaurant, emergency toom, 
JIRGMRK��KEXI
�

(YVEXMSR� WGLIHYPIH� JSV� GSRWXVYGXMSR�
was about 6 years, standard workload 
[EW�EFSYX������QMPPMSR�SJ�71L��7XERHEVH�
1ER�LSYVW
�

2S� SRI� SJ� XLSWI� WYF�TVSNIGXW� GSYPH�
I\MWX� EW� ER� EYXSRSQSYW� TVSNIGX�� XLIR�
the term sub-project was misused. The 
project controls was based on a project 
schedule and on a budget, that were 
ZIVMƼIH� HIXIVQMRMWXMGEPP]� IZIV]� QSRXL��
F]� YWMRK� E� 4(1� RIX[SVO�� XLI� EREP]WMW�
SJ�XLI�GVMXMGEP�TEXL�ERH�XLI�YWYEP�IEVRIH�
value criterion to compare the planned 
versus the actual cost. When the project 
went into delay and then toregister cost 
overrun, although the assumption was 
still to use a deterministic method, 
XLI� TPERRIVW� WXEVXIH� XS� QSHMJ]� WSQI�
constraints as well as the critical path 
MR�SVHIV��XS�EHETX�XLI�WGLIHYPI�XS�VIEPMX]��
this is to say that the planning became 
WXSGLEWXMG�� RSX[MXLWXERHMRK� XLI� JEGX�
that such change was never declared 
STIRP]�� -R� E� JYVXLIV� WXEKI�� XLI� S[RIV�
HIGMHIH� XS� GERGIP� TEVX� SJ� XLI� TVSNIGX�
XS� GSTI� [MXL� TVIZMSYWP]� YRJSVIWIIR�
IGSRSQMG� HMƾGYPXMIW�� *SV� HSMRK� XLMW�� MX�
was necessary to redraw the structure 
SJ�WYFTVSNIGXW�WMRGI�MX�[SYPH�RSX�QEOI�
any sense to keep the process units and 
to cancel the utilities. Simply, the plant 
would not work. By this way, the scope 
SJ�XLI�TVSNIGX�[EW�EGXYEPP]�QSHMƼIH�
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-X�MW�LEVH�XS�WE]�XLEX�XLI�TVSNIGX�LEW�FIIR�
OITX�YRHIV�GSRXVSP��FYX�EX�PIEWX�E�HIJEYPX�
LEW�FIIR�EZSMHIH��-R�VIEPMX]��MX�[SYPH�LEZI�
been better to consider this possibility 
since the beginning, by introducing 
XLI� MHIE� SJ� E� WXSGLEWXMG� TPERRMRK� ERH�
by taking into consideration a more 
suitable division into autonomously 
sustainable sub-projects.    
  
8ǤȨ�ǟȨȰǣȨǖȳǠ�ȱȳǘǤȨȰǚȳǠǙ

3RI� TEVEQSYRX� I\EQTPI� SJ� E� PSRK�
term project is a medieval cathedral 
�EGGSVHMRK�XS�XLI�QSWX�YWIH�HIƼRMXMSR�
SJ� XLI� XIVQ�� LS[IZIV�� MX� GERRSX� FI�
HIƼRIH� EW� E� TVSNIGX� WMRGI� XMQI� ERH�
WGSTI�[IVI�YRHIƼRIH
��

To have an idea about how those 
TVSNIGX�[IVI�QEREKIH��[I�GER�VIJIV�XS�
a modern project that is more similar 
to a medieval cathedral than to the 
projects we are usually taking into 
consideration in recent times. Thisis 
XLI� GEXLIHVEP� SJ� XLI� 7EKVEHE� *EQMPME�
in Barcelona, whose construction 
WXEVXIH� MR� ����� ERH� LEW� RSX� ]IX� FIIR�
GSQTPIXIH�� LS[IZIV� XLI� GLYVGL� LEW�
been consecrated by pope Benedict 
<:-� MR� ������ 8LI� SVMKMREP� HIWMKR� [EW�
JVSQ�XLI�EVGLMXIGX�*VERGMWGS�HI�4EYPE�
HIP�:MPPEV��XLIR�E�RI[�HIWMKR�[EW�QEHI�
F]�XLI�EVGLMXIGX�%RXSRM�+EYHʧ��MRZSPZIH�
EJXIV� GSRWXVYGXMSR� [EW� WXEVXIH�� 3XLIV��
EVGLMXIGXW� [IVI� MRZSPZIH� EJXIV� +EYHʧ�
death, in order to complete his design.

7MRGI� MX� MW� ER� ƈI\TMEXSV]� GLYVGLƉ��
PMOI� QSWX� SJ� QIHMIZEP� GEXLIHVEPW��
construction had to rely only on private 
HSREXMSRW� ERH� XLIVIJSVI� XLIVI� [EW�
not any possibility to make a reliable 
planning, the work packages  were 
WGLIHYPIH�JVSQ�XMQI�XS�XMQI�EGGSVHMRK�
XS� XLI� JYRHW� EZEMPEFPI�� XLI� TVSKVIWW�
[EW� PIWW� XLEX� ��	� MR� ����� �HIEXL� SJ�
+EYHʧ
� ERH� [EW� IWXMQEXIH� EW� ��	�
EFSYX� MR�������8LI�WGSTI�SJ� XLI�[SVO�
was changed several times, the actual 
design is not anymore the original one 
ERH�WXMPP�XLIVI�EVI�YRHIƼRIH�TSMRXW�ERH�
WSQI� XIGLRMGEP� GLEPPIRKIW�� ,S[IZIV��
QMPPMSRW� SJ� TISTPI� EVI� ZMWMXMRK� ERH� MX�

LEW�FIIR�HIGPEVIH�TEVX�SJ�XLI�92)7'3�
;SVPH� ,IVMXEKI�� RSX[MXLWXERHMRK�
XLI� JEGXW� XLEX� MX� LEW� RSX� ]IX� FIIR�
completed.

%GGSVHMRK� XS� E� WXEXIQIRX� JVSQ�+EYHʧ�
“(O� 7HPSOH� ([SLDWRUL� GH� OD� 6DJUDGD�
)DP¯OLD� HO� ID� HO� SREOH� L� V
KL� HPPLUDOOD��
�V� XQD� REUD� TXH� HVW¢� D� OHV�PDQV� GH�
'«X�L�HQ�OD�YROXQWDW�GHO�SREOH��[2]
463+6%11)7

The Messina bridge was clearly a 
long term project, albeit articulated in 
several subprojects (bridge properly 
so said, road connection in Sicily, road 
GSRRIGXMSR� MR� 'EPEFVME
�� WMRGI� MX�[SYPH�
not make any sense to complete the 
bridge without the road connections on 
both sides. 

(MJJIVIRX� MX� MW� XLI� GEWI� SJ� XLI�
TIXVSGLIQMGEP� GSQTPI\�� [LIVI� XLI�
HMZMWMSR� MR� WIGXMSRW� [EW� RSX� JYPP]�
corresponding to the reality, it would 
have been better to consider the 
GSQTPI\� EW� E� [LSPI� EW� E� TVSKVEQQI�
subdivided into

Project A
• TVSGIWW� YRMXW�� SPIƼRW�� T]VSP]WMW�

gasoline hydrogen, LLD 
TSP]IXL]PIRI��,(�TSP]IXL]PIRI

• SJJWMXI� �GSRRIGXMRK� RIX[SVO� ERH�
WXSVEKI�GETEGMX]


• utilities,
• services.
Project B
• 4VSGIWW� YRMXW�� TSP]TVST]PIRI��

butadiene, polybutadiene rubber
Project C
• 4VSGIWW�YRMXW���IXL]PIRI�S\MH�KP]GSP��

)XLERSP� EQMRIW�� S\S� KEW��� IXL]P�
I\ERSP

• %HHMXMSREP�SJJWMXI�[SVOW

-R� VIEPMX]�� XLMW� MW�LS[�XLI�[LSPI�TVSNIGX�
has been managed. When the works 
WXEVXIH� SR� TVSNIGX� %�� TVSNIGXW� &� ERH�'�
were still in the strategic phase. Then, 
[LIR� TVSNIGX� %� [EW� EX� ��	� TVSKVIWW�
EFSYX� TVSNIGX� &� [EW� ETTVSZIH� JSV�
GSRWXVYGXMSR� [LMPI� TVSNIGX� '� RIZIV�
WXEVXIH� ERH�[EW� ƼREPP]� GERGIPPIH� EJXIV�

some years.

'32'097-32

A long term project whose scope is quite 
HIƼRIH�GER�WXMPP� FI�OITX�YRHIV�GSRXVSP��
[MXL�TVSTIV�QIXLSHW��F]�EHNYWXMRK�JVSQ�
time to time the parametres to the 
EGXYEP�GLERKI�SJ�XLI�IGSRSQMG�W]WXIQ�
EW�[IPP�EW�SJ�XLI�TVSNIGX�MXWIPJ��
%R� YRHIƼRIH� TVSNIGX� SV� TVSKVEQQI��
[LSWI�WGSTI�MW�RSX�JYPP]�HIƼRIH��GER�FI�
kept under control section by section, 
MJ� XLI� HMZMWMSR� MRXS� WIGXMSRW� QEOIW�
WIRWI� PMOI� MR� XLI� GEWI� SJ� XLI� VEMP[E]�
SV� QSXSV[E]� W]WXIQ� SV� SJ� XLI� WTEGI�
I\TPSVEXMSR�� MH� IWX� XS� WE]� [LIR� IZIV]�
WIGXMSR�GER�FI�GSRWMHIVIH�EW�E�UYMXI�JYPP�
TVSNIGX��-J�XLMW�HSIW�RSX�ETTP]��PMOI�MR�XLI�
GEWI� SJ� XLI� 7EKVEHE� *EQMPME�� XLI� ZIV]�
MHIE�SJ�GSRXVSPPMRK�XLI�TVSNIGX�QEOIW�RS�
WIRWI��EW�E�QEXXIV�SJ�JEGX��MR������[EW�
impossible to make any assumption 
about time and cost, thedesign was 
UYMXI� YRHIƼRIH�� MR� VIEPMX]� XLIVI� [EW�
only the willingness to build a cathedral. 
Like in medieval cathedrals, design 
[EW� QSHMƼIH� EKEMR� ERH� SZIV� EKEMR�
during construction, parts were added 
SV� VIQSZIH�� HMQIRWMSRW� QSHMƼIH��
Even now, that the cathedral is already 
consecrated (business-like, we can say 
XLEX�MX�MW�MR�STIVEXMSR
��MX�MW�RSX�]IX�GPIEV�
[LMGL�WLEPP�FI�XLI�ƼREP�HIWMKR�



69

in_bo

�����
��,QGXVWULDO�(QJLQHHULQJ�3URMHFWV��)
*2�7TSR

%ǚȱǤǣȲȳǠȰ��6YWWIP�(�������
��3URMHFW�PDQDJHPHQW��
/D�JHVWLRQH�GL�SURJHWWL�H�SURJUDPPL�FRPSOHVVL�- 
��E�IHM^MSRI��*VERGS�%RKIPM�

&ǣǦǦǣ��%PJVIHS������
��3URMHFW�%DVHG�(QWHUSULVH, 
7(%�&SGGSRM�)+)%�

(ǣ�'ȳǙǘǚǣ��+MERPYGE�������
��3URMHFW�0DQDJHPHQW�
SHU�O̵(GLOL]LD, Flaccovio

,ȳȱǡǞȨǓ, John W., Kenneth K. ,ǗǟǜǤǚȨǓǙ�editor. 
�����
��&RQWURO�	�0DQDJHPHQW�RI�&DSLWDO�3URMHFWV, 
%%')�-RXIVREXMSREP�

,ȨǚǘǝǥǤ, Marcel, Stuart &ȳǡȨǚ��4EY�0ǣȳǞ7ǘȳȳǠ�
3Ǟǥ, and Eddy ;ȨǙǘȨǚǖȨǠȰ�������
���1(7/,36(��
0DQDJLQJ�/DUJH�,QIUDVWUXFWXUH�3URMHFWV��3WFSVRI

1ȳǚǥǤȨǚǣǘȳ, Alessandro, and Aldo 6ǝǟȳǞǝ. 
�����
��)RQGDPHQWL�GL�,QJHJQHULD�GHO�%XVLQHVV, 
Franco Angeli

1ǣǠǠȨǚ, Roger, and Donald R. 0ȨǙǙȳǚȰ�������
��The 
6WUDWHJLF�0DQDJHPHQW�RI�/DUJH�(QJLQHHULQJ�
3URMHFWV��1EWWEGLYWIXXW�-RWXMXYXI�SJ�8IGLRSPSK]

4ȳǘǚǝǞȨ��4MIXVS�(��������
��Ingegneria Economica, 
Alinea Editrice

4ǣȱȳ��1EWWMQS�������
��6\VWHPV�/LIHF\FOH�&RVW�
(IIHFWLYHQHVV��+S[IV

4ǝǢȳǥȳ��0YMKM�������
��5LFHUFD�RSHUDWLYD�SHU�
LO�0DQDJHPHQW�HG�LO�3URMHFW�0DQDJHPHQW, 
92-'340-�

[1]�0�MX�!�-XEPMER�0MVE��XLI�-XEPMER�GYVVIRG]�FIJSVI�XLI�
)YVS��8LI�GSRZIVWMSR�VEXMS�LEW�FIIR���Ɲ�!���������
L.it
[2]�8LI�I\TMEXSV]�GLYVGL�SJ�La Sagrada Família is 
QEHI�F]�TISTPI�ERH�QMVVSVW��8LI�TISTPI
��-X�MW�E�
[SVO�XLEX�MW�MR�XLI�LERHW�SJ�+SH�ERH�XLI�[MPP�SJ�XLI�
TISTPI�
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