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Summary 
In the frame of decommissioning activities, 
ANSALDO has developed a set of Integrated 
Decommissioning Management Tools (IDMT) 
addressed to dismantling work as well as to 
management of the wastes. The tools MIRAD and 
DECOM arise from the project of dismantling Italian 
NPPs (e.g. Caorso) as described in this paper. 
 
Strong functional integration around a 3-D CAD Model 
of the Plant is the key resource of IDMT. The 
applications MiRaCao and DeCaorso, specifically set-
up for Caorso NPP, are the original prototypes from 
which MIRAD and DECOM have been derived in a 
process of standardization. 
 
MIRAD is an integration between a 3D CAD Model of 
the Nuclear Power Plant in as built configuration and a 
computerized database (presently an MS-ACCESS 
application) which stores (as “attributes”) the 
information related to the radiological measurements 
detected through in field monitoring associated to any 
item present in the Plant. 
 
DECOM is an integration system between a 3-D CAD 
Model of the Nuclear Power Plant (as minimum for the 
controlled zone) in as-built configuration and a 
computerized database (presently an MS-ACCESS 
application), which stores all the information (as 
“attributes”) associated to primary and secondary 
wastes produced during operation, dismantling or 
treatment activities. 
 
For the wastes which, at the end of the treatment and 
radiological characterization process, will be moved 
into qualified containers to the National Repository, the 
information (attributes) associated to the Container 
identification (as per Italian Standard UNICEN 204, in 
terms of global content list, radiological 
characterization, chemical composition, wastes 
classification, maintenance and inspection 
requirements, history of elementary waste) are stored 
into the DECOM database. 
 
All the above information, through the DECOM 
database, will be moved together with the qualified 
containers, to the Authority who has in charge the 
management of the National Waste Repository. 
 
1. Introduction 
 
Following Italian nuclear power plant shutdown in 
November ‘87, the Italian government Company 
“SOGIN” having in charge the Italian NPP 
decommissioning activities was committed to complete 
the dismantling of the four Italian Nuclear Power 

Plants through an accelerated approach, estimated 
currently within the year 2020. 
 

 
fig. 1 The 3-D Model of Caorso Turbine Building 

 
At this purpose and in order to manage properly the 
dismantling sequence as well as all wastes generated 
both by decommissioning and previous plant operation, 
it has been developed a management program having 
the capabilities to manage, by an integrated approach, 
the following: 
 
a) dismantling sequence 
b) environmental radiological map 
c) radiological configuration of the dismantled 

item; 
d) treatment of each dismantled spool 
e) waste route 
f) radiological characterization in the waste route 

frame 
g) Drums/containers management up to the 

National Repository 
h) Drums Containers wastes list 
i) Planning for dismantling activities through 

specific Codes (i.e. PRIMAVERA and 
Microsoft Project ). 

 
2. Architecture 
 
The IDMT is organized as follows: 
 
a ) In the Intergraph PDS Environment, the 3-D 

CAD model is developed in detail, covering 
all the NPP controlled zones. 

 
b) The 3-D model is developed certifying the as-

built configuration of the plant itself 
integrating small bore piping up to ¼ inch 
diameter and conduits as enveloped space. 

 



c) The certification of the as-built 3-D Model is 
performed producing in field checks and 
measurements, integrating all the 
Functional/Maintenance modifications 
implemented during the Plant Life; in this way 
the 3-D Model becomes representative of the 
Reference Official Archive of the Plant itself. 

 
In performing the 3-D model special attributes have 
been managed for defining: 
 
j) Cutting sections for the dismantling sequence; 
k) Radiological environmental characterization; 
l) Geometrical/mass characteristics for 

dismantled items; 
m) Historical radiological characterization for 

each specific item. 
 
3. Dismantling sequence 
 
Through the 3-D Model the dismantling sequence will 
be developed according to the following sequential 
steps: 
 
i) Sequence of dismantling for macro Areas 

within the same Building 
(Reactor/Service/Radwaste Buildings); 

 
ii) Within the same Area of the Building, it will 

be developed the dismantling sequence 
providing as basic goal the minimization of 
radiological doses to the personnel involved in 
dismantling activities; this engineering 
activity will be used as official input for 
dismantling the identified Area and any 
deviations should be authorized by the 
designer during the dismantling activity. 

 
iii) According to the dismantling sequence it will 

be developed the planning in 3-D view day by 
day using “Primavera” or “Microsoft Project“; 
the planning will be integrated in the 3-D 
Model, so it will be possible to show the 
effective progress with an updated image of 
the 3-D itself controlling progressively 
(through the 3-D Model) the effective 
weight/volumes of the dismantled items. 

 
iv) Any change in the dismantling sequence will 

have a feedback directly in the Planning file of 
the “Primavera”/“Microsoft Project”. 

 
The 3-D Model of the Plant is used to produce and 
manage the following certified information: 
 
i) geometrical characterization of elementary 

dismantling items; 
 
ii) dismantling sequence area by area inside the 

controlled zone, prior to any dismantling 
authorization; 

 

iii) details on dismantling activity for each 
specific area of the plant; 

 
iv) internal contamination and/or activation for 

systems/components and consequently for 
elementary dismantled items; 

 
v) area dose rates. 
 

 
fig. 2 Main menu of DECOM 

The above information, associated to an elementary 
item properly identified, are automatically migrated 
into the DECOM database, together with other 
attributes (i.e. radiological characterization, 
chemical/mechanical treatment, segmentation, 
washing) added during the waste route of each 
elementary item through the Waste Management 
Facility (WMF). 
 
DECOM has also developed the integration between 
the 3-D Model, the “MS ACCESS” database and the 
Decommissioning Planning Activity (“Primavera” and 
“MS Project“ software). Through this automatic 
integration, DECOM is also extensively used to 
monitor the time/material progress of NPP 
decommissioning activities. 
 
DECOM produces for each elementary item an 
automatic data sheet (MAC), which will move together 
with the item itself over all its life, from its generation 
in the dismantled plant area, through transportation into 
a buffer area and to the Waste Management Facility to 
be submitted to the specific waste treatment, up to the 
final radiological characterization. 
 
4. DECOM Application 
 
All the information related to the dismantling 
sequence, as well as to the dismantled items, are moved 
automatically into the DECOM database: sequences, 
attributes of spools and planning. 
 
Any deviation of the dismantling sequence can be 
directly changed in DECOM and the updated 
documentation may be reissued. 
 
For each spool, the DECOM database is able to 
manage: 



i) Item identification 
ii) Dismantling sequence  
iii) Attributes for specific dismantled item; 
iv) Handling systems for dismantling, lifting and 

transportation; 
v) Line transportation from the dismantled area 

to the waste management facility 
vi) Waste route for each specific item 
vii) Radiological Monitoring of the spool itself at 

the preliminary/intermediate and final stage 
viii) Waste treatment (thermal, mechanical, 

chemical and cementation treatments are part 
of the data base). 

ix) Waste list related to specific drums to be 
moved to the national repository according to 
Italian Standard UNICEN 204; 

x) Drums radiological characterization for 
acceptance to the National Repository. 

 
For each waste typology DECOM organizes the 
information on three levels: 
 
i) First Level - The information necessary to 

characterize the drums/containers for the 
National Repository are saved in the Data 
Base as First Level information; 

 
ii) Second Level – All the Waste List, which is 

part of the Drums/Containers moved to the 
National Repository, is saved together with all 
the information associated to dismantling, 
radiological characterization, treatment and 
secondary associated wastes; traceability is 
maintained for all the wastes moved through 
drums/containers to the National Repository. 

 
iii) Third level – All the wastes which, following 

the decontamination process, will get the 
condition to be moved out of the plant 
(materials free released) will maintain their 
stories within the data base in order to verify 
any time any request of 
certification/information coming from outside 
in the use of specific materials originated by 
Plant decommissioning and regenerated 
through decontamination process. 

 
5. MIRAD 
 
It is created collecting the radiological 
contamination/activation parameters of 
systems/components/steel frames/civil structures in the 
whole plant. This database has the capability to 
automatically update the data for the relevant 
radioisotopes at different times, in order to identify, 
area by area, the actual radiological level of the 
selected system/component prior to its dismantling. 
Through these information it is possible to decide 
about the most efficient treatment approach for the 
waste in the Waste Management Facility. It also allows 
a prompt appraisal of the plant radiological inventory 

taking into account the influence of the removed 
materials. 
 

 
fig. 3 Main menu of MIRAD 

MIRAD is capable to: 
 

i. Obtain, in an automatic manner, the detailed 
physical/radiological information described 
before from the Plant 3D and group it into 
“Assiemi” which are sets of similar material 

 
ii. Compute, from the Weight and the surface area, 

the specific and surface activity values item by 
item and to determine the releasability 

 
iii. Produce physical initial (before dismantling) 

inventories of contaminated / activated / clean 
material Area-by-Area, system by system and 
for the whole Plant. 

 
iv. Produce radiological initial inventories of 

contaminated / activated / clean material Area-
by-Area, system by system and for the whole 
Plant. Possibility to anticipate the amount of 
material releasable and not releasable according 
to specific release limits 

 
v. Produce the above physical and radiological 

inventories while the dismantling is in progress, 
considering both the material already dismantled 
and the material still to be dealt with 

 
vi. Obtain detailed information about all the 

radionuclides present in the Plant from the 
usually single radionuclide measured and using 
the Correlation Scaling Factors to evaluate the 
other ones 

 
vii. Make automatic reevaluation of the radiological 

values at a different time, using the Correlation 
Scaling Factors and the decay information of 
each radionuclide; hence the above-mentioned 
inventories can be produced anticipating the 
radiological values at any time in the future. For 
example it will be possible to know the amount 
of activity (due to a single radionuclide or 
globally), which will be present in the plant at 



some time in the future starting from the 
measurements done some time in the past. 

 
MIRAD is used to provide proper input to consider 
different strategies in the decommissioning activities 
through a cost / benefit analysis comparing for 
different decommissioning time schedules the 
investment costs and the dose rates to the personnel 
involved during decommissioning activities of specific 
Plant Areas. 
 
A program extension in progress will also deal with the 
different decontamination methods and related costs 
and therefore prepare different scenarios, both in 
economical terms and amount of material releasable or 
not, of plant decommissioning varying the 
decontamination methods and timing. 
 
6. Certification 
 
DECOM has been certified through independent 
verification as “ISO 9001” and is submitted to 
progressive updating according to the customization 
required for each specific Italian NPP in the frame of 
ISO 9001 Procedure. 
 
The IDMT system is currently used in the following 
Nuclear power Plants in Italy: 
 
i) Caorso Nuclear Power Plant (Mark II GE 

Containment BWR); 
ii) Garigliano Nuclear Power Plant (Dual Cycle 

GE BWR); 
iii) Trino Vercellese Nuclear Power Plant 

(Westinghouse PWR Plant). 
 
Ansaldo is assuring to all the above nuclear power 
plants assistance in the day-by-day use as well as 
customization through certified revision against 
specific requirements or needs. 
 


