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Learning Objectives

9 Discover how engineering firms and owner/operators are experiencing high returns
from their investments in reality-computing technology

1 Learn the latest trends and Autodesk tools for extracting value from laser-scan data

9 View practical demonstrations on how to create typically needed plant deliverables
from as-built point clouds
Learn about reality-computing workflow pains and solutions from peers actively
using the technology today

Description

Times are tough, budgets are tight, and teams are lean. The past year has been full of
heartached especially for those working in the petrochemical field. Long gone are the days of
$100 oil. Nonetheless, facilities are busy and business must continue. Maintaining facilities on a
tighter budget means owners are looking for the best possible return on investment. Technology
to the rescue! This class will welcome a variety of real-world stories about how engineering
firms are benefiting from their investment in rea
computing workflows. Attendees will listen to their peers share stories about the latest trends for
extracting value from point clouds in the plant environment and how it is saving their company
money. Topics may include point clouds to fabrication, scanning for asset management,
verifying new design in the as-built environment, and more. In addition, speakers will show
practical demonstrations of how these workflows are accomplished in Autodesk software This
session features AutoCAD Plant 3D and ReCap 360.

Your AU Expert(s)

Scott Diaz, FARO Technologies, Inc., Director Business Development, BIM/CIM

Scott Diaz is director of business development for BIM/CIM at FARO Technologies, Inc. Over the past 8
years he has been directly involved with rapidly advancing surveying technologies throughout a variety of
industries with a focus on promoting, developing and teaching Autodesk based reality capture/reality
computing workflows. Scott has a background in business management and marketing with an MBA from
Lamar University. He is the former owner of kubit USA, Inc. acquired by FARO Technologies, Inc. in
March 2015.

John Bunn, FARO Technologies, Technical Sales Engineer



John Bunn was formerly the director of technical sales for kubit USA and an assistant product manager

for kubitglobally. Si nce kubitds acquisition, he hameertbassdisen t he r ol
customers and colleagues with optimizing their workflows in a variety of different applications and

industries. John has more than 17 years of AutoCAD experience as a user and professional programmer

with specialty knowledge in the industrial facility/piping design space. He is an expert level user and

trainer of point cloud design and modeling within the AutoCAD environment.

Nicolas Arnold, SKUR Inc., VP Product

Nicolas Arnold serves as SKUR6s VP of Product Devel opm
product and innovation management, mostly related to construction applications. He co-founded

BuildPoint, an e-commerce solution for the construction industry. He joined Siemens in a corporate

consulting role to focus on product development and innovation management. Nicolas served as VP of

Product and Innovation Management for ADAPT, a structural engineering software firm. Most recently, he

was program manager for an ESA mission related development project and co-founded nifty4D,
Switzerlandés first VDC consulting firm. Nicolas earne:
University Munich, Germany.

Improving ROI With New Technology

The past year has been a wake-up call for those working in petrochemical. Long gone are the

days of $100 oil. Crude prices have more than halved since mid-2014 forcing budget cuts into

the billions. According to the International Energy Agency (IEA) global upstream exploration and

production on oil and gas spending has fallen by more than $300 billion across the industry in

2015-2016. Around 2/3 of this comes from cost cuts rather than cancelling or shelving projects.

In other words, facilities remain busy and business must continue. Companies must maintain

facilities on a tighter budget while preserving infrastructure that will allow them to compete

iffwhen the market recovers. Owners are faced with the reality of cutting costs and operating

smarter which means investment in new technology. According to a Reuters October 2016

article entitled Oil majors experiment with technology to weather crisisfie x ecut i ves say t h
growing attention on technologies that have been around for some time shows how wasteful the

global industry had been the years before the downturn when i with crude at above $100 a

barrei oi | companiesdé had I|little inventive to develop
the race to finding ROI is in full effect. In summary, technical innovation in the industry is not

about one large change; it is about many incremental workflow improvements which accumulate

to much lower costs.

How is new technology playing a role to assist in these practices? In the same light how is
reality computing technology continuing to play a role?

New Technology for Industrial Facilities
The following examples are merely a sample of what companies are investigating as technology

Drone Inspection

The use of UAVs are quickly making their way into industrial facilities as well as offshore
platforms. No need for plant shut-down, dangerous equipment climbing, or additional
manpower. Periodic inspections can be carried out with low cost to owners.
https://youtu.be/71 NYFE-5tnk



http://www.reuters.com/article/us-oil-companies-costs-insight-idUSKBN12G08N
https://youtu.be/71_NYF-5tnk

INNOVATION IN MANUFACTURING

USING REMOTELY OPERATED AERIAL VEHICLES
FOR FLARE STACK INSPECTION

CYBERHAWK DRONES USED FOR FLARE STACK INSPECTIONS

Motion of the Ocean

Recently Shell has developed a new type of pip
oil and gas from its deepwater fields in the Gulf of Mexico. The pipe bends to absorb the

motion of the sea and the floating platform which is boosting production.

Agencia Petrobras

Steel Lazy Wave Rider

Use data better, reduce waste, cut costs

The oil industry, unlike other industries like construction, is one of the most digitalized
industries. Companies must put the vast amount of data to work in more efficient ways.
Improvements in data management software are allowing companies like Shell and
ExxonMobil to cut wate through smarter ordering of construction materials. When
companies get stuck with excess material they can suffer great losses because resale

value is quite | ow. According to Patrick Holco
industry standard to order 3-5% more materials than needed, which in a billion dollar
project is a | ot of money. 0

Reality Computing Technology

The rest of this handout will focus on how reality computing technology is assisting in cost
reduction and better ROI for industrial facilities. Particular attention will be paid to real
customers implementing 3D laser scanning with Autodesk software.



Customer Success Story - Hargrove

Hargrove Engineers is a company with multiple locations all over the U.S. This particular branch
is located in Beaumont, TX. They strive in using new technology and practices to achieve their
company6s wultimate goal

Hargroveds safety cul t ur e -bgingofteveny pessonavhodvorgsrwithmeanee s t he we |
every person touched by our work. For Hargrove, our philosophy is not only to comply with all safety and

environmental rules and regulations but to set the standard by working safely on-site and off. We operate

as a Team to create workplaces that are healthful and free from all incident and injury.

hargrove”

engineers+constructors

Heater Equipment Replacement
The first project we will focus on was a heater replacement. There were many difficulties for this
project, and all of these problems pointed to utilizing laser scanning as the perfect solution.

VIEW FROM THE EAST SIDE OF THE PREHEATER - LOOKING UP AT THE FLANGE CONNECIN AT THE COLD

GAS OUTLET DUCT
(3D AUTOCAD MODEL POSITIONED IN THE POINT CLOUD)

Project Overview
The equipment was being built in a fabrication shop in the Czech Republic, and
they needed to verify it would fit before being shipped to the U.S.
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VIEW FROM THE EAST SIDE OF THE PREHEATER - LOOKING UP AT THE VIELAVIT\IGE CONNECTION AT THE
COLD GAS OUTLET DUCT
(PHOTO VIEW FROM LASER SCANNER)

Estimated Deadline
Project began in March 2016 and needed to be completed before August 2016 to
avoid a shutdown.

VIEW FROM THE WEST SIDE OF THE PREHEATER - LOOKING UP AT THE FLANGE CONNECTION AT THE
COLD AIR INLET DUCT
(3D AUTOCAD MODEL POSITIONED IN THE POINT CLOUD)

Financial/Safety Concerns

1 Wanted to verify everything would fit perfectly before having to ship heavy parts
from Czech Republic.



1 Needed to have all this fixed and fully-functional before August 2016 to avoid
shutdown costs

Crane time is very expensive. Wanted to limit crane time as much as possible
Area of concern was 3 stories tall, so safety was a major concern. It is much
safer to be able to scan on the ground versus climb a ladder or use a lift
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VIEW FROM THE WEST SIDE OF THE PREHEATER - LOOKING UP AT THE FLANGE CONNECTION AT THE

COLD AIR INLET DUCT
(PHOTO VIEW FROM LASER SCANNER)

Project Difficulties

T 1 f it didnoét fit, they woul d hawemakeo
field adjustments. This would also mean wasted crane time (very expensive)

1 Original equipment and concrete was poured 50 years ago

1 No decent drawings to go off of. Even if they did have good drawings, they would
be 50 years old. The images they had were PDFs created off of microfilm images
of hand-drawn drawings from original construction

9 Elevated foundation makes field work difficult



VIEW FROM THE SOUTH SIDE OF THE PREHEATER - LOOKING UP AT THE FLANGE CONNECTION AT THE
HOT AIR OUTLET DUCT
(3D AUTOCAD MODEL POSITIONED IN THE POINT CLOUD)

Materials Used
1 FARO X330 Laser Scanner
1 AutoCAD 2016 with CADWorx plug-in
1 FARO SCENE
9 PointSense Plant 16.5

Steps Taken
M Scan with FARO X300
1 Bring data into SCENE to register and clean data
9 Imported into RCP format for use in AutoCAD
9 Used PointSense Plant to visualize and measure key areas
1 Modeling completed in CADWorx



HOT AIR OUTLET DUCT
(PHOTO VIEW FROM LASER SCANNER)

Completed Project Statistics
9 Actual time to complete
0 Scanning and Registration took 3 hours
0 Modeling took 3 days
1 Actual cost
o Standard labor units for roughly 30 hours

VIEW FROM THE NORTH WEST SIDE OF THE PREHEATER - LOOKING UP AT THE FLANGE CONNECTION AT
THE HOT AIR OUTLET DUCT



