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12 (+1) Reasons Why an EPC Contractor Needs to
Move Toward BIM
Davide Decarolis
Maire Tecnimont

Learning Objectives
•
•
•
•

Learn how to manage data and files in a multidisciplinary environment;
Learn how to include Dynamo, BIM 360, and Navisworks in your Revit workflows to
deliver your EPC projects;
Learn how to overcome the challenge of information exchange between Autodesk
and non-Autodesk software;
Understand the lessons learned by an EPC contractor to help you choose which
direction your company needs to follow;

Description
Wondering how BIM (Building Information Modeling) can connect engineering, procurement, and
construction (EPC)? Discover the manufacturing-like workflows of an EPC contractor. This class
will showcase the essential benefits obtained by the adoption of BIM in a well-known international
company specialized in industrial, chemical plant, and oil and gas. Learn how the company,
starting in particular from the Civil Department, has adopted BIM, and how they currently use BIM
to manage data such as key quantities, bills of materials, fabrication, and feasibility planning. After
a brief introduction to the company, we will present tips and tricks that cover hot topics, including
data exchange in a multidisciplinary environment, file and cost management, and quality control.
Finally, we will give detailed explanations of how to manage processes through Revit software,
Dynamo, BIM 360 software, and Navisworks software by way of several examples from real EPC
projects. This session will feature Revit, Dynamo, and BIM 360, along with in-house tools and
Navisworks.

Speaker(s)
Davide DECAROLIS
Davide received his master's degree in Building Systems Engineering from the Politecnico di Bari,
Italy. After spending one period working in a research project about innovative solution for energy
efficiency in construction industry funded by the European community, he joined Maire Tecnimont
Group Oil and Gas and Petrochemicals International Player in Milan as a civil and architectural
engineer. Thanks to his aptitude for technology and innovation, he quickly became part of the BIM
Development Group. Now he is involved daily in coordinating the structural modeling process and
the related workflows for the ongoing projects of the Group.
d.decarolis@tecnimont.it

About Maire Tecnimont Group
Maire Tecnimont is a multinational and multicultural Group comprising approximately 8,000
professionals in 50 operating companies in over 40 countries. Listed on the Milan Stock Exchange
since 2007 and rooted in well-recognized Italian engineering brands, the Group is among the topranking worldwide players in our markets. We focus on our distinctive competences and
technologies in the petrochemicals, oil & gas, fertilizer and power generation plants. We cover
the entire value chain from end to end, delivering full EPC turnkey complex projects and offering
a variable mix of services with high flexibility to maximize local content in every part of the world.
Our vision is to be a world-class technology-driven, Engineering, Procurement and Construction
Contractor. We want to make competence entrepreneurship and adaptiveness our key success
factors.

Standard Practices in Industrial Plant Market
In the Industrial Plant market the handover of a 3D Model is a standard practice driven by
contractual requirements. Specific guidelines are defined for the effective and uniform application
of 3D Modeling to all Plant items together with the required software. Along with those guidelines
are also defined the 3D Model Design Reviews to check the status and quality of the design, to
manage inter-discipline interfaces and to support efficient and timely production of deliverables.
Principally, the 3D Model Design Reviews facilitate and ensure cross-discipline:
▪
▪
▪
▪
▪

Design status alignment;
Design coordination;
Consistency;
Good Working Practice;
Consolidate layout with client;

In this scenario, due also to the contractual required software, Piping Department has always
been at the forefront, playing a primary role in handling and managing the 3D Model. Nowadays,
thanks to technologies development and tool interoperability improvements, this practice needs
to be integrated with the Building Information Modeling (BIM) approach, ensuring to all other
discipline, especially Civil & Structural, to effectively cooperate in the Plant 3D Modeling.

Introduction
This class aims to present a general overview of the major advantages that, in a relatively short
period of time, Maire Tecnimont has achieved thanks to the adoption of several BIM workflows.
The overview is going to be focused on the departments that have been revolutionized the most
up to now. Keep in mind that all the processes shown can and will be improved in future because
BIM processes are dynamic and, due to their nature, will evolve over time, knowledge and
experience.

#1. Coherence: 3D Model = Documentation
BIM workflows adoption instant advantage for any EPC contractor is the capability to produce
engineering documentation instantly coherent with the related 3D models. 3D models are created
at the same time of the drawings ensuring the correct coordination between different disciplines.
This translates in less errors and less reworks. What is shown in the drawing is also visible in the
3D model.

CIVIL DELIVERABLES WITH THE RELATED MODEL FROM REVIT

#2. The power of a database
What is the main connection between Engineering, Procurement and Construction? The data and
information flow that is vital for the well being of every EPC project. A simple cad created drawing
by engineering cannot contain, in most of the cases, all the information needed by procurement
or construction. Even in case they are available it can be a struggle to collect and monitor them.
By adopting BIM workflows and software your company will automatically convert their
engineering drawings and models in interactive databases in which is possible to store,
manipulate and extract any kind of data. These data are available in form of custom parameters
accessible in various ways:

DATA EMBEDDED IN REVIT

DATA EMBEDDED IN NAVISWORKS

DATA IN SCHEDULE & EXCEL

#3. Less is more: codification system
Overfill the models with any type of information is not always the smartest way to proceed. By
carefully choosing which parameters feed to the models it is possible to ensure the fastest
possible workflows. The more parameters you need to fill for each object the more time you will
require the more manhours you will spend.
It is best to develop some type of smart codification based on your company needs to identify
each object of the project and use it to attach other needed attributes. Once this process is
correctly tested and runs smoothly it is even possible to make it automatic. Tecnimont’s
codification system for the Civil department (concrete structures, steel structures, Architectural
finishing and Underground systems) is the Item Tag:

ITEM TAG EMBEDDED IN THE REVIT MODELS

The Item Tag is based on three levels and identifies a certain object belonging to a certain main
item in a certain area:
• Level 0 → Area Code (e.g. SR09808 indicates the construction area of the item);
• Level 1 → Main Item (e.g. PR-001I indicates a steel pipe rack as main item);
• Level 2 → Object code (e.g. PL-014A indicates the unique concrete pile number);
Once the item tags are all set there are several solutions to attach any other information to the
uniquely identified objects: Dynamo, Revit DB Link or External Plugins.

#4. Customize your tools: working with the API
It is now clear that a BIM workflow is highly customizable upon the company needs. What is also
customizable is the tool itself. Revit offers to the user the possibility to play with the API
(application programming interface) of the software deleting most of the boundaries of what you
can or cannot do with it. You can choose between external plugins on the Autodesk market:

AUTODESK APPSTORE: BIM LINK

Or, if you can code, you can even create your own. In this case it is recommended to have a look
to revitapidocs.com in which you can find useful hints related to Revit code itself. Tecnimont’s
Computer Aided Engineering (CAE) department has developed a plugin to automatize the item
tag process of the objects for the civil department:

TECNIMONT’S ITEM TAG PLUGIN

#5. Project Key Quantities Monitoring
Applying to the projects a data driven approach offers control, visibility and efficiency reducing at
the same time the risks. Revit models contain extensive amounts of intelligent data and the use
and application of these are virtually endless. Revit and especially Dynamo offer the possibility to
take full control of the project data for civil design in:
•

Key Quantities monitoring: the Revit Assembly file (or files) allows to the project
coordinators to have full control of key quantities per type of item or per WBS. This helps
to keep the quantity balance under control and to take actions when required;

•

Indexes Monitoring: project schedules are usually tight and being in a hurry can affect the
design. In this scenario, Dynamo is a powerful tool to read and compare quantities of
different objects, generating indexes useful to the Project Specialists. It is possible, for
instance, to compare concrete and reinforcement quantities to check their ratio and
consequently the principles of good design avoiding materials waste.

ASSEMBLY MODEL EXAMPLE IN REVIT

#6. Project progress: track it through the models
BIM 3D models are databases. Connecting these databases to external sources, such as excel
spreadsheets, offers the possibility to record all the data related to the planning of each item
tagged and listed in the 3D models. One example of this process applied by Tecnimont is the
S-Curves Generator. An S-curve is a project management tool that tracks progress over time and
allows for a quick visual to determine project status. At any point in time, planned, forecasted and
actual issued quantities can be summarized. In an EPC context it is necessary to plan, monitor
and determine the project growth to manage the process and eventually take remedial action if
required. This difficult activity can be simplified and supported through the extraction of the project
progress curves needed data directly from the models.

Using Dynamo to update the S-Curve for concrete progress:

EXAMPLE OF S-CURVE FOR CONCRETE

In this Excel file a sheet dedicated to the data extracted from the models is created. The data
needed are concrete quantities, engineering status and time of issuing:

CONCRETE PROGRESS DATA BUILT IN REVIT

From assembly models that contain as form of revit-link all the Revit models of the main items of
the project a Dynamo script is executed with the aim to transfer the data needed into the S-Curve
excel file:

DYNAMO SCRIPT

The Dynamo Script is composed by three parts:
• Extract all the schedules created in the Assembly Model and then filter to select the one
needed for a specific analysis;
• Convert the view schedules in lists of data;
• Export data in Excel file.

DYNAMO SCRIPT EXECUTED

#7. Cross discipline design coordination
Any industrial plant is the result of the sum of engineering made by different disciplines. Cross
checking between different disciplines design is a must. A proper BIM workflow takes this aspect
very seriously.

Cross check between different disciplines using the same software
In this example concrete structures and underground items are both developed through Revit.
Each concrete structure is loaded as a link into the underground assembly file to ensure a
coherent rooting of the pipes with the foundations:

COORDINATION BETWEEN CONCRETE FOUNDATIONS & UNDERGROUND

Cross check between different disciplines using different software
In this scenario the cross check occurs between concrete foundations developed through Revit
and steel structures developed by Tekla. Both software are capable to export in *.IFC format
making the cross check pretty straight forward through Revit links:

COORDINATION BETWEEN CONCRETE FOUNDATIONS & STEEL STRUCTURE

Overall model cross check with multiple disciplines
In Tecnimont workflow the overall model cross check is performed using the piping model
authoring environment Intergraph SmartPlant 3D. Even if Autodesk and Intergraph do not speak
the same language it is still possible to overcome the challenge through the *.IFC format. This
format can be converted and published as a reference into the Intergraph Smart 3D environment
using interop publisher. By following this workflow, the Plant 3D Model session is updated and
shared on daily basis with the all team in order to access always the latest information from all
the disciplines. Navisworks is a powerful tool also to review and track visually data such as holds
or engineering status of items.

COORDINATION BETWEEN VARIOUS DISCIPLINES

#8. Feasibility analysis
Key advantage for an EPC contractor is the ability to perfectly understand the feasibility status of
the project. With the adoption of BIM feasibility studies and analysis can be brought to a new
visualization level. Information related to the issue state of the drawings and the material supply
on site can be embedded as parametric information in the 3D model. Once the data are available
it is possible to create interactive feasibility analysis directly in Navisworks via selection sets,
appearance profiler tool or in Revit through the appropriate filters:

FEASIBILITY ANALYSIS FOR CONCRETE STRUCTURES

#9. 4D Simulations
The ability to control, sort and isolate the objects of the 3D model plant (from the pile to the pipe)
through simple selection sets in Navisworks based on the item tags parameters unlocks the
possibility to produce 4D simulations without any critical effort. 4D Simulation (3D + Time) is a
process that links 3D objects with construction schedule activities providing an integrated
visualization of scope, time frame and location of the activity at the same time in a virtual
environment, removing the need to refer to the 2D drawings and other documents (planning Gantt
chart).

NAVISWORKS 4D SIMULATION

#10. Drones: scan to BIM
Drone technology has many applications within the construction industry. Drone workflows
implementation are likely to revolutionize construction using 3D modelling, which will reduce the
amount of time to design, analyze and maintain a structure, or implement any changes. 3D models
can span a project’s entire lifecycle, from the initial planning stages through to the operation and
maintenance. The technology also has many uses within BIM:
•

Orthomosaics: High resolution aerial imagery can be captured on the whole project area
and all the images can be merged to form a seamless mosaic. This data can be used
within BIM to understand the development area in detail, while the 2D image is
orthorectified so measurements can be taken from it. Drones offer a precise, rapid solution
to gather a comprehensive overview of the site, identifying challenges before they become
issues further into the project;

PLANT ORTHOPHOTO TAKEN THROUGH DRONES

•

Point cloud scanning: compared to traditional point cloud scanning methods, drones have
a much more effective approach. They have access to an aerial perspective allowing them
to better analyze a site’s topography and create more accurate 3D model over large areas
or objects. These data can be imported into BIM software in various file formats, such as
*.dxf, *.xyz, *.las and *.laz. A model created in this way can be used to compare element
from the actual site with element from design, to check for interferences or to check tie in
with other existing parts of the plant;

POINT CLOUD SCANNING IMPORTED INTO REVIT

•

Progress monitoring: drone’s data can be used to track work progress on a project. They
provide managers with data to better track a project’s progress, manage resources,
reduce downtime and keep projects on schedule and within budget. They also allow teams
to verify the ‘as-built’ project status against design models using 2D and 3D data.

#11. Cloud: dissolve geographical distances
A BIM workflow to be effective needs to be constantly checked and verified. In Tecnimont’s
experience this can be a major flaw in the system given the current situation in which the
Company’s projects are developed. The company has a major headquarter based in Milan (Italy)
and a sister office based in Mumbai (India).

Regarding BIM workflows and procedures Italy has the role to create, validate and upgrade them
while India must apply them correctly while giving also a valuable feedback. Sometimes is not
possible to perform the validation of these tasks for one simple reason that can be easily
underestimated. All the data storages are based on local servers which are not fast enough if the
user does not share the same location of the servers. This scenario can also be applied to the
site offices that in almost the totality of the company projects are located in countries far away
from the main headquarter. Lack of control and validation on the application of the procedures
described before lead to errors and wasted efforts. The solution to nullify the geographical
distances is the cloud which in Autodesk’s version is a valuable tool named BIM360

CLOUD SHARED MODEL THROUGH COLLABORATION 4 REVIT

#12. From 3D model to Render
Having a plant 3D model correctly sorted with parameters and tags helps the segregation process
needed for the rendering software to process all the items you need without particular efforts. In
this scenario, renderings will be available for client presentations or any advertisement scope at
a fraction of the normally required manhour. Tecnimont has based his rendering workflow on
Autodesk 3ds Max:

PLANT MODEL RENDERING THROUGH 3DS MAX

(+1) Further developments: Forge
The Autodesk platform Forge offers to your company the possibility to develop apps that connect
construction workflows with the BIM 360 API. If correctly developed it will be possible to extend
the functionality of BIM software to do things like automate processes and synchronize
construction data.

FORGE FURTHER DEVELOPMENT

