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12 (+1) Reasons Why an EPC Contractor Needs to
Move Toward BIM

Davide Decarolis
Maire Tecnimont

Learning Objectives

1 Learn how to manage data and files in a multidisciplinary environment;

1 Learn how to include Dynamo, BIM 360, and Navisworks in your Revit workflows to
deliver your EPC projects;

1 Learn how to overcome the challenge of information exchange between Autodesk
and non-Autodesk software;

1 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
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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 top-
ranking 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;
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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.
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#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:
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#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. Tecni mont 6s
codification system for the Civil department (concrete structures, steel structures, Architectural

finishing and Underground systems) is the Item Tag:

Properties X | Temporary Hide/lsolate
<A
PLT003_rev000_(REC) -
CB2
Structural Foundations (1) ~ £z Edit Type
Elevation at Bottom 194795.0 A
Identity Data
Image
Comments
Mark
Phasing
Phase Created New Construction P
Phase Demolished None @
Data B
Discipline CIVIL
Sub-Discipline AA
LV0O_WBS Unit Code SR098
(V00 WES Area Code 08  ————
LVOT_Object Code PR - ltem Tag SRO9808IPR-0011PL-014A
LV01_Sequence Number 001 /' o]
LVO1_Material Work Group 1
LV02_Object Code PL
LV02_Sequence Number 014
LV02 Material Work Group A
Item Tag SR09808-PR-0011-PL-014A I
PTY_01 AFC
PTY_02 08/15/2018
PTY_ 03 4.1.1.14.131
PTY_04 Kie
Other
Foundation/Pile_Coordinate... v v
Properties help Apply
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The Item Tag is based on three levels and identifies a certain object belonging to a certain main
item in a certain area:

1 Level 0 A Area Code (e.g. SR09808 indicates the construction area of the item);
1 A Main Item (e.g. PR-001I indicates a steel pipe rack as main item);
1 Level 2 A 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:
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Ideate BIMLInk is the Autodesk® Revit® add-on that lets you access and edit Building Information Modeling (BIM) data quickly and easily to save
you hours—even weeks—of valuable time. Ideate BIMLInk helps BIM and VDC managers, project leaders, facllity managers and users analyze,

extract, and edit important BIM data. With Ideate BIMLink, you can pull and push volumes of information from a Revit file— Architecture, Structure,
& MEP— into user-friendly Microsoft® Excel® with speed, ease, and accuracy. A few of the tasks supported by Ideate BIMLink include: Compatible with:
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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. Tecni mont 0 s
Computer Aided Engineering (CAE) department has developed a plugin to automatize the item

tag process of the objects for the civil department:
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http://www.revitapidocs.com/

#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:

1 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;

1 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.
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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



