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A Natural Gas Company’s Journey from 2D to 3D and
Beyond

William Ellsworth
EQT - Midstream

Carlos Caminos
EQT - Midstream

Learning Objectives
e Understand the steps involved in implementing AutoCAD Plant 3D
e Learn how to identify the correct resources to ensure success
e See how a BIM project lifecycle is implemented and utilized in the natural gas industry
e Learn how applications like AutoCAD P&ID, Navisworks, and BIM 360 Glue work
Description

This presentation will walk you through the journey a natural gas company took implementing
AutoCAD Plant 3D plant design software. We will examine the various steps involving your
reseller—Autodesk Consultants—along with internal IT resources to better ensure a successful
implementation. We will show you a specific pilot project and its journey through a Building
Information Modeling (BIM) project life cycle. We will also touch on some additional applications—
like AutoCAD P&ID software, Navisworks software, and BIM 360 Glue software—which enhanced
our BIM project life cycle. This session features AutoCAD Plant 3D and AutoCAD Plant 3D.

Your AU Expert(s)

William is the CAD Design Manager for EQT Midstream, a Natural Gas Production and Midstream
company located in Pittsburgh, PA. He manages a team of Piping, Mechanical and Electrical
designers, along with 3D and Document Control administrators. Provides overall guidance for EQT
Midstream’ s design engineering software, including AutoCAD Plant 3D, AutoCAD P&ID, Autodesk
Navisworks, AutoCAD Civil 3D, and Autodesk Vault. He has 23 years of experience as an
Instrumentation and Controls Designers, 2D CAD Systems and Advanced Engineering Tools
Leader. William was a member of the Plant Standards Panel during the 2012 Bentley LEARNing
Conference. He helped the audience understand how a standard like ISO 15936 is beneficial to
standard-based workflows and how DuPont is utilizing these standards. Bentley published ‘DuPont
Standardizes on Bentley OpenPlant Based on Results of Rigorous Six Sigma Evaluation Process’
which William was noted in.

wellsworth@eqt.com
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Carlos is the 3D Administrator for EQT Midstream in Pittsburgh, Pennsylvania. He provides
technical support, training, to a staff of over 60 professionals, in Pittsburgh, PA and our other
locations in KY, TX, VA and WV. He has been using AutoCAD® for 20 years. Carlos is an Autodesk
Inventor certified professional. Other software that he utilizes includes Plant Design Suite and Vault
Professional. His experience is widely varied and includes real-world application of Autodesk
products in the architecture, engineering and construction (AEC) and manufacturing industries.

CCaminos@eqt.com
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Implementing AutoCAD Plant 3D — Steps & Resources

Scope & Timing

DESCRIPTION

EQT Midstream is looking for a 3D application which will enable but not limit our Design Engineering
team to:

v" Transition from 2D to 3D

v

v

v

Ease to Learn/Use

BOM Capabilities

Clash Detection

Review Capabilities

Work Flow

Drive Standardization

v Drive Efficiency

TIMING

(5) STEP APPROACH

Define — 1Q14
Implementation — 2/3Q14
Training — 4Q14

Pilot — 4Q14

1.

2.

Integrated Team
Define
Implement
Training

Pilot
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STEP #1 — INTEGRATED TEAM

Our first step in creating an Integrated Team was reaching out to our Reseller Case Technologies
Inc. They were able to set up 3D product demonstrations for us to evaluate which best fit our needs.
Once we choose Plant 3D we engaged Autodesk to assist us with implementation. We quickly

discovered that the missing piece to make this work seamlessly was our IT resource at EQT.

Case Technologies Inc.

v" Reseller

v" Autodesk 3D Evaluations
o Plant3D
o Inventor
o AutoCAD

v' Training Center

v' Software Supplier

Autodesk Consulting

v Solution Implementation
o Task Orders

v' Custom Development
o AutoCAD P&ID
o AutoCAD Plant 3D

EQT

v T
o Hardware
o Software
o Network Solutions

~ 7Y
'i“t

v' COMMUNICATION
v UPDATE MEETINGS

v RESOURCES
v' ONE GOAL

Page | 4



!@'( AUTODESK UNIVERSITY

STEP #2 — TASK ORDER #1 (DEFINE)

Autodesk Consulting defines the project scope, implementation steps, expectations, schedule and
pricing in a document referred to as a Task Order. In the Task Order are ‘Tasks’ to complete the
agreed upon scope. This document went through several draft updates to ensure scope,
expectations, schedule and pricing meet our business objectives. Once the Task Order was signed
and a PO was received by Autodesk the project started.

Autodesk Consulting Task Order

EXECUTIVE SUMMARY

EQT has requested services to assist in the implementation of the Autodesk Plant Design solution
AutoCAD P&ID and AutoCAD Plant 3D components. Emphasis of these services will be on
configuring the P&ID and Plant 3D tools to EQT’s specific requirements and providing training to
EQT Administrators. The following outlines the detailed tasks, deliverables and assumptions that
Autodesk will be performing for this project.

CONTENT
= Task 1 - Validate Product Config Requirements
= Task 2 - Configure Products
= Task 3 - On-site Product Installation
» Task 4 — Mentoring

= Schedule
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TASK 1 - VALIDATE PRODUCT CONFIG REQUIREMENTS

DESCRIPTION

Autodesk will conduct an on-site workshop to review, refine and validate the specifications and
requirements that were provided to Autodesk during the sales process. The purpose of this task is to
ensure that the combined Autodesk/EQT team has a thorough and mutual understanding of the
specifications and requirements prior to Autodesk configuring the P&ID and Plant 3D products. In
addition to the requirements clarification activities, Autodesk and EQT will review Plant Design
workflow best practices.

ASSUMPTIONS
=  75% of EQT’s P&ID symbology same as P&ID product out-of-the-box symbology.
= EQT product configuration specifications and requirement
= EQT P&ID standards

= EQT Plant 3D standards

Example of Autodesk PID & Plant 3D Configuration Requirements document

AUTODESK AUTODESK

e P&ID Setup Requirements:

Titleblock Layout:
= Titleblock used and modified to work with AutoCAD Plart configuration — EQT_Border.dwg

Specialty Items Type-Number

L 4

DESIGN ENGINEERING

Properties to be added to the configuration for Tag Formats:
 Properties to be added
Configuration modifications:

Line Types »  Properties that were changed te AutoCAD Fields

Linetype Manager P&ID Linesyles
[ Bylayer

e PR

PHANTOM JE——
PHEUMATICSIGNAL e P

Lineweight | EQT Companents | Completed
20mm

20mm

20mm

=
-

{ : I}'/-

Iy,
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TASK 2 — CONFIGURE PRODUCTS (P&ID & PLANT 3D)

DESCRIPTION

Autodesk will configure and test the Autodesk P&ID and Plant 3D products to the agreed upon
requirements.

P&ID CONFIGURATION
Project Requirements
= Project Properties
= Drawing Properties
P&ID Setup
= CAD Standards
= Engineering data

= Title Block creation

)

2
W,
¥y |

= Create P&ID *.dwt Q. a

Custom report set-up and creation

Validation setting set-up

v’ P&ID LEADSHEET

PLANT 3D CONFIGURATION v CAD STANDARD

Plant 3D Setup
= Create Plant 3D *.dwt
= Layers and color settings
Isometric and orthographic templates
= 2 different isometric styles identified by EQT
= Orthographic title block creation
=  Orthographic *.dwt
P&ID and Plant 3D data mapping
Custom report set-up and creation
Validation setting set-up

ASSUMPTIONS - Piping specifications will be done in a future task order.
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TASK 3 — ON-SITE PRODUCT INSTALLATION, DELIVERY AND VALIDATION

OF CONFIGURED PRODUCTS

DESCRIPTION

After Autodesk has configured the P&ID and Plant 3D products at the Autodesk offices, Autodesk
will deliver the configured to EQT for validation / testing.

DELIVERABLES

= P&ID and Plant 3D products configured per the requirements defined in Task 1

= Documentation for SQL Autodesk database recovery procedure

= Documentation for SQL Server installation

ASSUMPTIONS

Use Microsoft Active Directory authentication
Use AD Groups
Use preconfigured locations for SQL databases and logs

Not use the SQL SA account

v' DEDICATED RESOURCES
v' ACCESS
v ACTION ITEMS LIST

Install and setup hardware and software including Microsoft 2008 r2 SQL
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TASK 4 — MENTORING

Technical Consultant (who completed the configuration)

On-site mentoring — (4) days

Remote Support — (16) hours

TASK 5 - SCHEDULE

v PROJECT CONSULTANT
v ACTION ITEMS LIST

D WBS | Task Task Name 2nd Quarter 3rd Quarter 4th Oy
# Mar | Apr ‘ May | Jun | Jul ‘ Aug ‘ Sep | Oct

1 1 EQT Plant Solution Implementation

2 11 Phase 0: Contracting =

3 111 Receive materails from EQT for review u

4 1.1.2 Assess materials and develop ballpark estimate l

5 113 Discuss with EGT Q

6 114 Develop draft task order _:L

7 1.15 EQT reviews \i

8 116 Finalize task order l

9 1.1.7 EQT contracting / procurement processes .l

10 118 All contractual docs complete &.512

11 1.2 Task Order 1

12 121 1 Project Organization and Kickoff =
13 1211 1 Project preparation & resource scheduling ‘i

14 1212 1 Conduct kickoff meeting |

15 1213 1 Ongoing PM s

16 122 1 Validate Product Configuration Requirements %

17 1221 1 Conduct on-site requirements validation workshop .

18 123 2 Configure Plant Products

19 | 1231 2 Configure P&ID

20 | 1232 2 Configure Plant 3D - Spec creation A

21 124 3 Product Installation and Delivery and Validation of Configured

Products

22 | 1241 3 Product installation and setup i
23 1242 3 Validate / fix product configuration l
24 | 1243 3 Provide remote support during EQT's UAT support e
25 125 4 Mentoring |
26 | 1251 4 Mentoring trip #1 .j
27 1252 4 Mentoring trip #2 |
28 | 1253 4 Remote mentoring support
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STEP #3 — TASK ORDER #2 (IMPLEMENT)

Task Order #2 was created when we discovered that the ‘Out of the Box’ Catalog’s and
Specifications would not be sufficient to meet our business objectives. This is a key learning since
at the time we had not secured a 3D Administrator to handle this task. Another key learning was
finding an outside resource that could complete Catalog’s and Specifications with in our project
schedule and cost.

Autodesk Consulting Task Order

EXECUTIVE SUMMARY

The purpose of this project is to add the Plant 3D Catalog and some piping specifications to the
Plant 3D configuration. The following outlines the detailed tasks, deliverables and assumptions that
Autodesk will be performing for this project.

CONTENT
= Task 1 - Create Plant 3D Catalog
= Task 2 — Create Piping Specifications
» Task 3 - Delivery and Validation

= Task 4 — Specification Creation Training

v' SPECIFIC 3D COMPONENTS

Page | 10
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TASK 1 — CREATE PLANT 3D CATALOG

DESCRIPTION

Autodesk will configure the Plant 3D Catalog. Autodesk will perform this configuration based on the
requirements documented in the Parts List excel file.

DELIVERABLES
= Plant 3D Catalog for the Plant 3D 2014 version
EQT Responsibilities

= Provide all cut sheets

| Autodesk AutoCAD Plant 3D Spec Editor 2014 =n =R
File Edit Specs Catalegs Tools Help
E RELRBR4DB D B> speceaitor | B8 Brancn Table gaitor | D Catalog Editor
Catalog: C\AUtoCAD Plant 3D 2014 Content\CPak ASMEVASME Pipes and Fittings Catalog.pcat
General Properties | Sizes Editing Piping Component General Properties
Connection Port Properties Piping Component Properties
<\: . [Cl il Ports have the same properties " Long Description (F..  ELL 90,9000 LB, SW, —
Cunenthork horbLGL = Compatible Standa..  ASME B16.11 H
Morninal Unit: Inch ']
Manufacturer:
End Type: SW -
- " Material:
5 Flange Std: .
; Material Code:
E Q\fiew large preview with dimensions Gasket Std: & e P i
5 Save to Catalog
2
_nE_- {; Create New Component l ﬁ Duplicate Component & Delete Component
Common Filters Catalog: | ASME Pipes and Fitting: +
[Reset Fnte,s] PartC... [~AII . v] Compone.. Main E... [~ Al v] Pressu... [~AII~ v] U...[~AI v]
Filter Size Range Leng Description (Family) Short Description Material Material Code End Type Facit *
~ABll~ T Al > ELL90 v eAle T LAl v ~Ale T LAl
g 1/8"-4" ELL 90, 6000 LB, FPT, ASME B16.11 ELL 90 THDF
& /e -4 ELL 90, 3000 LB, SW, ASME B16.11 ELL 90 Sw H
g 120 -2 ELL 90, 9000 LB, SW, ASME B16.11 ELL 90 Sw
ki
oo i ¥

Page | 11
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TASK 2 — CREATE PIPING SPECIFICATION

DESCRIPTION

Autodesk will configure Plant 3D piping specifications. Autodesk will perform this configuration based
on the requirements documented in the Parts List excel file.

PIPING SPECIFICATION
= AutoCAD Plant 3D Specifications, (C1, C3, C6, C9)
= Procedure to link piping specifications back to the Catalog in EQT’s environment.

= (1, C3, C6, and C9 Excel files with highlighted components that were not created.

A B C D E F G H I J K L M
1 |Minimum {To Maximum Long Description
2 |Spec: C6
3
6 BleedRing
7 8" to 20" BLEED RING, 600 LB, RF, FPT
8 BlindFlange
9 8" to 20" FLANGE BLIND, 600 LB, RF, ASME B16.5
10 BoltSet
11 [1" to 20" STUD BOLT, ANSI 600 RF FLG., STUDS ASTM A193 GR B7 WITH (2) ASTM A194 2H HEAVY HEX NUTS PER STUD
12 Cap
31" to 2" CAP, ASTM A-234 GRADE WPB, EX. HVY.
14 |3" to 30" CAP, ASTM A-234 GRADE WPB, 5TD.
15 |8" to a" CAP, MSS-SP 75 GRADE HY42, STD.
16 16" to 16" CAP, MSS-SP 75 GRADE HY52, HVY.
17 |10" to 12" CAP, MSS-5P 75 GRADE HY52, STD.
18 |20" to 20" CAP., MSS-SP 75 GRADE HY60, HVY.
19 1" to 2" SOCKET WELD CAP, ASTM A-234 GRADE WPB, EX. HVY.
20 Coupling
21 2" to 2" BUSHING, REDUCING, HEX. HEAD, MPT X FPT, 3000#, ASTM A105
22 1" to 4" COUPLING, MPT, 3000#, ASTM A105
23 1" to 2" SOCKET WELD, COUPLING., ASTM A-234 GRADE WPB, EX. HVY.
24 |11/2" to 11/2" UNION, FPT, 3000#, ASTM A105
2 | Elbow
26 1" to 2" SOCKET WELD, S.R. 90 ELL., ASTM A-234 GRADE WPB, EX. HVY.
27 11/2" to 2" ELBOW, 45 DEGREE, FPT, 3000#, ASTM A105
28 11/2" to 2" ELBOW, 90 DEGREE, FPT, 3000#, ASTM A105
29 |3" to 30" L.R. 45 ELL., ASTM A-234 GRADE WPB, STD.
30 |3" to 30" L.R. 90 ELL., ASTM A-234 GRADE WPB, STD.
318" to 8" L.R. 90 ELL., MSS-SP 75 GRADE HY42, 5TD.
32 16" to 16" L.R. 90 ELL., MSS-5P 75 GRADE HY52, HVY.
33 10" to 12" L.R. 90 ELL., MSS-SP 75 GRADE HY52, 5TD.
34 20" to 20" L.R. 90 ELL., MSS-SP 75 GRADE HY6&0, HVY.
35 1" to 2" SOCKET WELD, S.R. 45 ELL., ASTM A-234 GRADE WPB, EX. HVY.
= >
= b a )
'iglz :

Page | 12
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TASK 3 — DELIVERY AND VALIDATION

DESCRIPTION
Autodesk will deliver the configurations to EQT for validation / testing.

Autodesk will install the configuration on the appropriate EQT environment and ensure that it is
ready for testing. Once the configurations are ready for testing, Autodesk will spend two (2) days on-
site working with the EQT team to review and test / validate the configuration of these products
based on the requirements defined in the Part List Excel file.

DELIVERABLES
= EQT Plant 3D Catalog configured as defined in Task 1
= EQT Piping Specifications configured as defined in Task 2.

= Document detailing the catalog and piping specification deployment procedure

i 3 4
g

ol
1)

v' CATS N SPEC CREATOR Page | 13
v ACTION ITEMS LIST
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TASK 4 — SPECIFICATION CREATION TRAINING

DESCRIPTION

During the Task 3 delivery trip Autodesk will conduct a one (1) day training session for up to four (4)
EQT staff on how to add components to the Catalog and Piping Specifications and how to create
new content. During the training, Autodesk will work with EQT to develop a C6x specification as a
training exercise. This class will be performed at EQT facilities on the last day of the trip following the
test/validation activities.

= On-site Training — (1) day

= Remote Support — (16) hours

o ]

Specs

A Autodesk AutoCAD Plant 3D Spec Editor 2014

File  Edit Catalogs Tools Help

EES@EB s D@

Catalog: C\AUtoCAD Plant 3D 2014 Content\CPak ASMEVASME Pipes and Fittings Catalog.pcat

I_:% Spec Editor E%’é Branch Tabl= Editor

Editing Piping Component General Properties

[E=1 Eom =™

l_:} Catalog Editor

@ General Properties | Sizes
(@] -

Connection Port Properties

[T] Al Ports have the same properties l

Piping Component Properties

Leng Description (F..  ELL 90, 9000 LB, SW, ]

v 3D ADMINISTRATOR
v STANDARDIZATION

Cuneatlio Port 1(51) = Compatible Standa..  ASME B16.11
Nominal Unit: Inch 'l 3
Manufacturer:
End Type: SW -
- s Material:
=
] Fl Std:
E Hi Material Cade:
E C, View large preview with dimensions Gasket St = e P, =
5 Save to Catalog
2
'ng_' g;o Create New Component ﬁ Duplicate Component | | £% Delete Companent
¥| -Common Filters Catalog: | ASME Pipes and Fitting: ~
() [Reset Fnte,s] PartC... [~AII - vl Compone... |~All~ Main E... [~ Al vl Pressu.. [~AII~ vl U...[~AI vl @
Filter Size Range Leng Description (Family) Short Description Material Material Code End Type Facit *
F A~ v Al ~ ELL9O v ~Al~ v ~Al- v LA~ v Al
g 1/8"-4" ELL 90, 6000 LB, FPT, ASME B16.11 ELL 90 THDF
= /8 -4 ELL 90, 3000 LB, SW, ASME B16.11 ELL 90 sw ‘5
E 120 -2 ELL 90, 9000 LB, SW, ASME B16.11 ELL 90 Sw
%
W |« ] »
)
£ ; S
) ”fﬂ
'{f li
Page | 14



m AUTODESK UNIVERSITY

STEP #4 — TRAINING

Training is a critical for the ultimate success of Plant 3D. Ensuring that you secure a Qualified
trainer for the appropriate duration and course of study. Next you want to make sure you are
training users that plan to utilize the software with a set time period, if not ensure your trainees keep
excellent notes in the training manual. If possible, communicate with the trainer in advance to see if
they can apply your build or work flows so that training applies to your specific needs.

Class: Intro to Plant 3D 2014
Training Days: 4 Days
Location for Training Days: Case Technologies, Inc Training Lab
Course: Hands On - interactive with exercises including:
= Introduction to AutoCAD Plant 3D
= AutoCAD P&ID
= AutoCAD Plant 3D — Imperial
= Autodesk Navisworks

= Setting up and Administering a Plant Project

'-?‘gir
[Sa

Q"
(9 §
)"

v  TIMING

v QUALIFIED TRAINER

v DURATION

v MANUAL
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STEP #5 = PILOT PROJECT

To help prove out the implementation we chose a small Compressor Station with a Dehy as our Pilot
Project. As expected we went through learning curves and tweaked several Config files. The Pilot
Project meet all of our expectations and was successfully built and operating on time and with in

budget.

NOTABLE UPDATES AND LESSONS LEARNED

e P&ID
o Certain Instrument Tag'’s did not display all of their numbers
o PRV Tag was missing
o Learning curve on Primary and Secondary Pipelines

o Cats n Specs for specific project parts
o Olet connections kept disconnecting

o Title Block to show Pipe Line Number

o |ISO Notes

o How to break Pipe Lines up to fit on ISO
o BOM to show correctly

PILOT PROJECT COMPRESSOR STATION WITH DEHY

Page | 16



'?/!Q AUTODESK UNIVERSITY

BIM Project Life Cycle — Natural Gas Industry

The US National Building Information Model Standard Project Committee has the following
definition:

Building Information Modeling (BIM) is a digital representation of physical and functional
characteristics of a facility. A BIM is a shared knowledge resource for information about a
facility forming a reliable basis for decisions during its life-cycle; defined as existing from
earliest conception to demolition.

Traditional building design was largely reliant upon two-dimensional technical drawings (plans,
elevations, sections, etc.). Building information modeling extends this beyond 3D, augmenting the
three primary spatial dimensions (width, height and depth) with time as the fourth dimension (4D)
and cost as the fifth (5D). BIM therefore covers more than just geometry.

Building information models span the whole concept-to-occupation time-span. To ensure efficient
management of information processes throughout this span, a BIM manager (also sometimes
defined as a virtual design-to-construction, VDC, project manager — VDCPM) might be appointed.
The BIM manager is retained by a design build team on the client's behalf from the pre-design phase
onwards to develop and to track the object-oriented BIM against predicted and measured
performance objectives, supporting multi-disciplinary building information models that drive analysis,
schedules, take-off and logistics. Companies are also now considering developing BIMs in various
levels of detail, since depending on the application of BIM, more or less detail is needed, and there
is varying modeling effort associated with generating building information models at different levels
of detail.

EQT’s Integrated working between all disciplines by using a single, shared project model which is
held in a common data environment (Vault/ Autodesk Design Suite). All parties can access and
modify that same model, removing the final layer of risk for conflicting information.

Benefits of BIM at EQT

o Labor hours
= Less communication errors
= Quicker revision process
o Less material loss
o Less rework in Construction Process
o Less errors due to Software interoperability

BIM Implementation at EQT has shown to achieve an ROI of min 10%. A Collaborative BIM Model is
a truly-interoperable system that offers complete integration and helps project teams tweak and
change modules in the models in every stage of a project’s work cycle! And interestingly, there is no
data loss or conflict in the BIM process.
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LIFECYCLE

Equipment

Design

Specs &
Catalogs

Intelligent :=
P&ID. .

e Front End Design

(6]
(¢]
(6]

Preliminary General Arrangement
Process Flow Diagram
Cut & Fill

¢ Detail Design

o AutoCAD P&ID
o Spec & Catalog
o P3D

¢ Review/QC
o Deliverables

» Orthographic drawings
= |sometrics

= Reports
e Line List
e Tag List

= Navisworks Model

e Construction

o
@)
@)

BIM 360 Glue
A360
UAV Laser scanning

FDeliverables
hographics
= 1sometrics

Review

Mobile

Applications
BIM| IUE
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Workflow

y ‘ = , " Preliminary
PROCESS Process Flow Diagram [——————-  Define process zo Plot Plan Process &
\ Diagram (P&ID) /

Preliminary 2D Plot Plan

/
(General Arrangement Drawing)
nn-::" Models ExportMlodel

Create
Create Models from "
[ > s s - Mechanical General
Mechanical Arrangement (GA)
PIPING }

Validate/ Link
PAID to Piping

-
| / Create. <
BE—— Input Piping & Valve Service Piping Models E
11 ..\ e fations . " 7 } > Piping General
i L
5 |
i ) v
I Electrical
[ Create Model from
"%ﬁ\ ELECTRICAL Soscification Cable ey
i \

: / Create
- A {

GA, Piping, Mechanical,

9 EHectrical, Foundation and
[ i \ Modeled | \ Structural Drawings
. . o
>

i Import into
! T — — Navisworks

- | Modeled i
| / > > PLANT 3D Clash Detection
| S o smucruma ; - into Plant 3D [

iand i » Export mh::‘:“mmw
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EQT’s Plant 3D Work Flow

Front End Design

AutoCAD P&ID

* Project Manager organizes all of your project P&IDs

* P&ID is a simple-to-use drafting tool with built-in intelligence designed to increase P&ID
productivity

* P&ID data can be simply managed through Data Manager

* Reports can be created quickly and easily either from inside AutoCAD P&ID or outside the
drawing using AutoCAD Plant Report Creator.

Open the project:

Vault Location: pacdwebm0leam
ProjectName Project Descrption LastMadified
3NCy eIy 622720161152 y aminosC
4INCH CV MEASUREMENT SKID EQT Project Tempiate 622/2016 103425 AM by ERIMS TRICaminosC
4INCH USM MEASUREMENT SKID EQT Project Tempiate 62212016 102006 AM by ERIMSTR\CaminosC
ANGLERFISH EQT Project Tempiate 6/20/2016 114220 AMby ERMSTR\CaminosC | =
APLOT Applegate APLOT 6237201691140 AM by ERMS TRICaminosC
Bass Bass C
Black Wing Mako Black Wing IC 615/2016 356 34 PM by ERMS TRiCaminosC
Black_Wing_IC Black WingIC 616/2016 30004 AM by ERMSTRICaminosC
Blue Pointer IC MAKO Bse Pointer IC 6132016 122548 PM by ERIMSTR\CaminosC
Blue_Poater_IC MAKO - Blue_Porter_JC 6162016 93334 AM by ERMSTRiCaminosC
BRAIC BRADEN RUN IINTERCONNECT 982016 121320 PM by ERIMS TRWashbunJ
BROD0Y o
Carlos TestProject 2016 Carlos TestProject 2016 61672016 80646 AM by ERMSTRiCaminosC

1 MAKO TATION 71252016 32319 PM by ERMS TR\Owens.Jos
Compression Standard EQT Compression Standard 61472016 23935 PM by ERMS TRICaminosC
COROT OVC C Stat TR
cweic MVP - Columbia s s
Dwale Almospheric Conosion Madibcatons Duwale - Atmospherc C 9212016
EEP MOBIC EEP Mobley kntercarnect 6132016 74354 AM by ERMSTR|CaminosC
GEMOY taton & DEHY 6 5 amine
GEMICOT GEMNI T 511
H306-OHIO VALLEY CONNECTOR OHIO VALLEY CONNECTOR 6132016 11.06.50 AM by ERIMSTR\CaminosC
« il
Local workspace

+emsAP3D StandardsiCompressi
Open | cancel

Create new Drawing and Start
assign drawing number. FRIBILEE G

Current Project:

= i3 CoRM

=EQ New Drawing...

New Folder...

Copy Drawing to Project...
Vault

Data Manager...
Validate...

Publish...

Export Data...

Import Data...
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When the drawing opens, make
sure you are in the P&ID

Workspace. If not, click on the _
workspace symbol:

State Location

[ -J

Identification
CAR

T

Drawing Series
9999

Sheet Number
[l T

File name:

C-K-CAR-9993-01.dwg [£] Override
Drawing properties
Author:
caminosc
Project properties
Folder path
CAVault Working\Systems\OVC\Corona\CORD1\Drawing Files\Design Files\Plant 3D\COR01\PID DWG

DWG template
X\E Ops\Design E :AD Plant 3D\EQT Drawing Templates|Global Revision Template 2016\EQT_PID_D.d E]

I R
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Drop in Equipment first

(Compressors, Pumps, and
Vessels) and assign tag
information:

Run process lines and assign
information:

Insert page connectors, right
click and connect to page
connectors on other drawing:

Annotation style

Class: Vessels | Separators

Tag Format: Equipment Numbering System A

Equipment Area Code:

Individual Equipment Designation

Existing Vessels / Separators =

Place annotation after assigning tag

Equipment Numbering System Tag -

Tag V-9530

Type: |V

o w
2

Number. 30

Assign | [ Cancel |

Help

Class: Pipe Line Segments

Tag Format: Pipe Line Identification System
Tag 2"-NGL-05-C6
Size: 2
Pipe Line Group.Service: |

Pipe Line Group.Line Number. 05

Spec: CB
Existing Pipe Line Segments

Place annotation after assigning tag

Annotation style: Pipeline Tag

| Assign ||

Cancel | | Help |

Create Connection

Project drawings
Select drawing to connect to:
&5 Carlos TestProject 2016
=@ PD
A C-(-CARDT-9999-01
A NGLSKID-02
)

R test
R test2

Preview

Select Offpage Connector to Connect to:

Connector - Insulation ulation:

6"-CC-100-Ce €' C6
6"-CC-100-Ce €' C6
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Using Data Manager to
update equipment:

rent Drawing Data

= Engineering ltems

Equipment name
Tag
Information

Now use Export / Import to
add model number and
supplier by an external user
through MS Excel. First
export the data to Excel:

You can edit the
information and
import

back into Data
Manager

Import changes back
to the project

- GLES
General Filter
= Skids
FUEL GAS SKID
= Ves: Separators
Scrubber
Inline A

Tag

F-9510

Insert

Description

COALESCING FILTER
COALESCING SRUBBER
COALESCING SRUBBER
FUEL GAS SKID

Page Layout Formulas Data Review  View  QuickHelp 4
o —
&% Cut Calibri i A A === %- SwapTe
oo Eg Copy ~
aste = = = = | € 3= /
- ¥ Format Painter I u == = & 3= Merge & Center
Clipboard 1 Font IF] Alignment ]
E1 - S Model Number
{ A I B I C I D 1] M I N |
1 |Tag Type Description Manufacturer BOM Equipment
2 |F-9510 F COALESCING FILTER PECO 09-9997 9
3 |V-9530 4 COALESCING SRUBBER XYZ CO 09-9998 9
4 |v-9540 v COALESCING SRUBBER XYZ CO 09-9998 9
5 |s-9500 S FUEL GAS 5KID ABC MANUFACTURING [09-9999 9

X -
" & Current Drawing Data [

& Engineering tems
=|Equipment]

Accept All

Description

= Hand V:
X

Manufacturer
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Reporting:

@ AUTODESK UNIVERSITY

Using the Data
Manager, — select
Project Reports in the
pull-down:

Using the Report
creator select the
project and the type of
report to generate:

0 Report creator is used
also during the
Review process. Ex:
BOM Report from
Models

ntrol Valve List
Document Reqgistry
Equipment List E F-9510
Instrument List
Line List
Line Summary List
MNozzle List
Specialty ltems List
Valve List

Description

COALESCING FILTER
PUMP

PUMP

FUEL GAS SKID
FUEL GAS SKID

FUEL GAS SKID

MR EQ/ING 2D IRRED
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Detailed Design

Autodesk Plant 3D Spec Editor / Catalog Editor

Spec Editor
o Creates and modifies spec sheets.

e Using the Spec editor, you can add parts from a catalog to create a spec sheet. You can

then specify which fittings to use when routing for a specific pipe size.

ERgerg—

i [ER——

spee sheer i Fies e g e

i e i | g e

B -

[T P e racty e e

0 SR B AL MGV LB CEBreaoe SllarSoss S22 pEps

o 3 ar
& . 5 R
. >
1 o ’
8 0 It
¥ . 1
2 3 1w
i ) i3
3 i
3 az
o . B
3 o
&l

[Er——
[T =] o il

oy g e ] s

[ 5o s e == = = s e Coe bbb
[ [p—— Sotvamm e ek Coee  Cm Peecss Stk Oegnss  Oemwsseian dmisie
@ B T T T T Ty P T e BT <

oy "

o u

Adding Custom Properties Ex: Part number
Right click on the part

File

Edit Specs Catalogs Tools Help

sHEEHSEBR 4 DD D

L i)

b ]

@ Spec Sheet: C:\Vault Working\Systems\McIntosh\MCI01\Drawing Files\Design Files\Plant 3D\MCI
Min Size To Max Size Long Description Part Use Priority  Branch In Use
Spec: C6
Description:
File Location: C:\Vault Working\Systems\McIntosh\MCI01\Drawing Files\Design Files\Plant 3D\MCIO1 - Mcintosh Dehy Compressor Station\Spec Sheets\C6.pspx
Last Saved: 10/5/2016 1:51:29 PM
Blind Flange

2 to 2 FLANGE, BLIND, RF ANSI 600, GRADE B, WITH 1" FNPT

1 to 12 FLANGE, BLIND, RF ANSI 600, GRADE B

16" to 16" FLANGE, BLIND, RF ANSI 600, GRADE B

20" to 20" FLANGE, BLIND, RF ANSI 600, GRADE B

Bolt Set

6" to 6" BOLT SET, RF, 600 LB, STUD BOLT ®

3" to 3" BOLT SET, RF, 600 LB, STUD BOLT

4 to 4" BOLT SET, RF, 600 LB, STUD BOLT e

16" to 16" BOLT SET, RF, 600 LB, STUD B~

24" to 20 BOLT SET, RF, 60018, STUD B Y Cuic

12" to 1z BOLT SET, RF, 600 LB, STUD B Paste ctri+

2" to 2" BOLT SET, RF, 600 LB, STUD By

10" to 10" BOLT SET, RF, 600 LB, STUD B Check for Updates from Catalogs Ctri+K

2" to 36" INSULATION BOLT SET, RF, 6

Edit Parts
[ [1» Edit Parts... [D, Add Notes to Group Edit Properties
Edit Long Descriptions » | Catalog: C\AutoCAD Plant 3D 2016 Content\B

Common filters

Page
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when window appears click on Edit properties
In the edit part window Enter Definition
Display name: FACILITIESITEMNUMBER
Default value: (Blank)
Add property to: All Part Groups
Field Name: FACILITIESITEMNUMBER (name of the field that it will pull from the catalog)
Field Type: Text
Field Size: 8 (humber of characters)

Click on Add and OK

i it Parts

aodpoperys: [aiean 1t Girougs
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Catalog Editor
o Creates and modifies Catalogs.
e Using the Catalog editor, you can add new parameters to part families. You can then specify
which fittings to use when routing for a specific pipe size.

Connection Port Properties

Al Ports have the same properties

BOLT SET, R, 900 L8, STUD BOLT

Port1(51)

Inch

Series B

Bolt with Nuts
P
a0
FASTENERS (STUDS, BOLTS, SCRE'

£ Create New Component | | {5 Dupiicate Component | | £ Delete Component

Click on Catalogs
In the pull down click on Modify Catalog Properties
Enter Property Definition
Display name: FACILITIESITEMNUMBER
Default value: (Blank)
Add property to: All Part Groups
Field Name: FACILITIESITEMNUMBER (name of the field in the catalog when you export)
Field Type: Text
Field Size: 8 (number of characters)

A Moify Catslog Properties |t
Added properties: Property definition
FACILITIESITEMNUMBER
MaterialType Display name: FACILITIESITEMNUMBER
MaterisiCategory
Default value:
Add property to: All Part Groups -
Field name: FACILITIESITEMNUMBER
Field type: Text -
Field size: 8
Remove
oo Cancel Apply Help
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After Creating the Fields in the Catalog, Export it to an excel file to edit.
In the select export settings pull down to Full Catalog Data Export
Choose the location to export the catalog to

A Autodesk Autold
Edit Specs Camaloge Toals Help

File

s ERESEal s hn @

=g’

B spac Ediner B Brznen Tabk Edieer || L caming s

o]

[ | Piping Companent Editor

| Catalag Browser

Export to Eeced i

0}, Wisw Lange praview with dimensions Current catalog filter export
Full catalog data export

Commen Filters

General Properties | Siges |

Fesat Fisers | Part Categony: ’?

Catalog: ClAutaCAD Plant 30 2006 Comtent'2015 P30 Catalonpoat

Editing Piping Companent Gonesal Prapertios

Conrection Port Propertes

Pipeg Component Properbes

BLEED RIMG 150 15 RE FRT

S

L1 Al Parts have the came proparties ‘ Lang Description (Family:

's e '
A\ Export Data u = Compatible Standard:
- j L
| | S| Manulscturen:
Select export settings: 4 Export Data
-
Current catalog filter export

Filter

[

Select export settings:

=kl

[Full catalog data export

CAAuteCAD Plant 3D 2016 Content\Catalog.xls

Enter a file name and location for exported data:

|
Bl

l CK l l Cancel

Sze Shart Description Lang Description {5ize)
el = Al - | Al
Ey iy Bleed Ring 3" X 1/2° BLEED RING, RF, ANSI 150, C5, ASTM A-516 GR. 70, 1 1/2° THICK WITH L
Lt P Bleed Ring 4* ¥ 1/2° BUEED RING, RF ANSI 150, C5, ASTM A-516 GR. 70, 1 142" THICK WITH 1]
Fali2” Bleed Ring 6" X 1,2 BLEED RING, RF, ANSI 150, C5, ASTM A-516GR. 70. 1 12" THICK WITH L/2° FNPTTAP  BLEED RING, 150 LB, RF, FFT
LRt Bleed Ring B X 172" BLEED RING, BF, ARSI 150, C5, ASTM A-316 GR. 70, 1 172" THICK WITH 1/2° FNET TAR  BLEED RING, 150 LB, RF, FPT
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Open Excel
Open the Catalog file to edit

6 OneDrive - Personal

carloscaminos@msn.com

El:| This PC

-c

o= AddaPlace

Browse

Account

Options

Open

]

o
@U " \. « Local Dis.. » AutoCAD Plant 3D 2016 Content »
e

Organize * New folder
o MName ’
7l Libraries T
. CPal
@ Documents .
I m 1) CPak ASME
usic
] Pictures Tl 1) CPak AWWA
E o . CPak Common
dees || CPak DIN
. OLD BOM
% Homegroup =] .
3 . Schema

+ [ 42 | [ Search AutoCAD Plant 30 201.. P |
—
- @ @

Date modified Type
4/11/2016 1:30 PM  File folder
4/11/20161:30 M File folder
4/11/20161:31 PM  File folder
4/11/20161:31 PM  File folder
4/11/20161:31 PM  File folder
10/9/20169:35 AM  File folder
4/11/20161:31 PM  File folder

Catalogads

10/9/2016 10:07 AM  Microsoft Excel 97...

il Computer
S Local Disk (C2)
= Removable Disk |
5 Data (\fsutility) |
& Autodesk 360

= CententConfigaml

2/18/20153:30 PM XML Document

< m

| b

File name: Catalogxls

+ [ All Bxcel Files (*a’;"adwadsm; ~ |

Tools I Open Iv] [ Cancel ]
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Notice that the Facilities ltem Number

You can now edit the new Field

Add Facilities Item Number and same to Material code
Material code can be searched in the Catalog Editor

H ©- Catalog.ls - Excel cal
File Home  Inset  Pagelayout  Formulas Review  View  QuickHelp @ Tell me what you want to do... Carlos Caminos & Share
[ From Access D D F 3 show Queries r L] Connections 8l Y& Clear ’?E [ Flash Fill Bm Consolidate B @ EE Group ~
) z i N
[& From Web < F = From Table ®~ 7] Properties V= Reapply E-A Remove Duplicates & Relationships : B8 Ungroup ~
From Other  Existing New Refresh z| Sort | Filter Text to What-If Forecast
[BFromText  sources~  Connections | Query - L& Recent Sources |y« [2) Edit Links 3 T Advanced  Columns S5 Data Validation = [ Manage Data Model | analysis~ Sheet BB Subtotal
Get External Data Get & Transform Connections Sort & Filter Data Tools Forecast Outline LA
X J | FACIUTIESITEMNUMBER v
E | F | & | H | 1 T U v -
1 |Material Code ~ | Long Description (Size) ~|Short O~ Item C¢ v |Size | v |FACILITIESITEMNUMBE -1 MaterialType
2 1/4" PIPE, 0.088W, STD, X-42, CS, API-5L, PSL2, ERW, BARE Pipe /4" PIPE
3 1/4" PIPE, 0.119W, XS, GR B, CS, ASTM A-53, TYPE "E", ERW, BARE Pipe 1/4" PIPE
I3 1/2" PIPE, 0.109W, SCHA40/STD, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1/2" PIPE
5 2" PIPE, 0.188W, SCH160, X-42, C5, API-5L PSL2, ERW, BARE Pipe 2"
6 3 - Catalogals - Excel
7 File Home  Inset  Pagelayout  Formulas View  QuickHelp  Q Tell me what you want to do... CarlosCaminos £ Share
El [T From Access. D [ show Queries ”‘ [=] Connections 5l W Clear Y [E Flash Fill Be Consalidate &8 Group -
& :
9 [& From Web < = From Table % [] Properties V= Reapply BB Remove Duplicates & Relationships &8 Ungroup ~
10 From Other  Bristing  New Refresh z| Sot | Filter Textto What-If Forecast
[FromTat  Souces~ ' Connections | Query~ [ Recent Sources 1~ Edit Links A Vo Advanced  Columns S Data Validation ~ [ Manage Data Model Analysis~  Sheet [ Subtotal
1 Get External Data Get & Transform Connections Sort & Filter Data Tools Forecast Outline oA
12 7
- fe | PIPE v
13
14 E | F | 6 | v | 1 | T L u v -
15 1 |Material Code |~ Long Description (Size) ~|short D[~ item C(~[Size [~ FACILITIESITEMNUMBE-'| Materi¢ ~ | MaterialType
16 2 |00-0001 1/4" PIPE, 0.088W, STD, X-42, CS, API-5L, PSL2, ERW, BARE Pipe /4" 00-0001 o0
T 3 |00-0002 1/4" PIPE, 0.115W, XS, GR B, CS, ASTM A-53, TYPE "E", ERW, BARE Pipe 174 00-0002 "0
4 _|00-0003 1/2" PIPE, 0.109W, SCH40/STD, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1/2" 00-0003 ‘0
18 5 |00-0004 1/2" PIPE, 0.188W, SCH160, X-42, CS, API-S5L, PSL2, ERW, BARE Pipe /2" 00-0004 ‘o0
19 6 |00-0005 1/2" PIPE, 0.188W, SCH160, X-43, CS, API-SL, PSL2, ERW, FBE Pipe 1/2" 00-0005 "0
20 7_|00-0006 1/2" PIPE, 0.294W, XXS, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1/2" 00-0006 "00
21 8 |00-0007 1/2" PIPE, 0.147W, SCHB0/XS, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1/2" 00-0007 o0
B 9 |00-0008 1/2" PIPE, 0.147W, SCH80/XS, GR B, CS, ASTM A-53, TYPE "E", ERW, BARE Pipe 1/2" 00-0008 ‘o0
10 |00-0009 3/4" PIPE, 0.113W, SCH40/STD, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 34 00-0009 "0
= 11 |00-0010 3/4" PIPE, 0.219W, SCH160, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 3/4" 00-0010 ‘0 M
12 [00-0011 3/4" PIPE, 0.219W, SCH160, X-42, CS, API-SL, PSL2, ERW, FBE Pipe 34" 00-0011 ‘o0
13 |00-0012 3/4" PIPE, 0.308W, XXS, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 3/ 00-0012 "0
14 |00-0013 3/4" PIPE, 0.154W, SCHB0/XS, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 3/a" 00-0013 "00
15 |00-0014 3/4" PIPE, 0.154W, SCH80/XS, GR B, CS, ASTM A-53, TYPE "E", ERW, BARE Pipe 3/ 00-0014 o0
16 [00-0015 1" PIPE, 0.133W, SCH40/STD, X-42, CS, API-5L, PSL2, ERW, FBE Pipe 1 00-0015 ‘o0
17 |00-0016 1" PIPE, 0.133W, SCH40/STD, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1 00-0016 "0
18 |00-0017 1" PIPE, 0.179W, SCH80/XS, X-42, CS, API-5L, PSL2, ERW, FBE Pipe 1 00-0017 ‘0
19 [00-0018 1" PIPE, 0.250W, SCH160, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1 00-0018 ‘o0
20 |00-0019 1" PIPE, 0.250W, SCH160, X-42, CS, API-5L, PSL2, ERW, FBE Pipe 1 00-0019 "0
21 00-0020 1" PIPE, 0.358W, XXS, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1 00-0020 "0
22 |00-0021 1" PIPE, 0.179W, SCH80/XS, X-42, CS, API-5L, PSL2, ERW, BARE Pipe 1 00-0021 ‘0
23 |00-0022 1" PIPE, 0.179W, SCH80/XS, GR B, CS, ASTM A-53, TYPE "E", ERW, BARE Pipe 1 00-0022 o0 -
Catalog Data ® ] v
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Return to the Catalog Editor
Click on the Import from Excel Button

Au

File

Edit

Specs

cHRESEREL DD @

Catalogs Tools Help

| [ spec Editr ||% Branch Table Editor |r

Import from Excel |

Catalog: C:\AutoCAD Plant 3D 2016 Content\2015 P3D Catalog.pcat

Editing Piping Component General Properties

[A]| General Properties [Sizes

Connection Port Properties

[Z] Al Ports have the same properties.

Piping Component Properties

Long Description (Family}: BLEED RING, 150 LB,

A g Port: Port 1 (5: =
i ort 1.(S1) Compatible Standard:
Nominal Unit: Inch -
Manufacturer:
End Type: W -
= Material:
. Flange Std: .
Material Code: 03-0002
2 Gasket Std: . ;
Short Description: Bleed Ring
@ View large preview with dimensions (ot o m]
E
S
5
£ & Create New Component [& Delete Companent

rs

Catalog: 2015 23
Main End Type: Pressure Class: [~ Al -

v] Units: [-AII~

2

Filter  Size Short Description Long Description (Size) Long Description (Family)
~All~ v Al v Al v A~
2%2"  Bleed Ring 3" X 1/2" BLEED RING, RF, ANSI 150, CS, ASTM A-516 GR. 70, 1 1/2° THICK WITH 1/2' FNPTTAP  BLEED RING, 150 LB, RF, FPT
4%1/2"  Bleed Ring 4" X 1/2" BLEED RING, RF, ANSI 150, CS, ASTM A-516 GR. 70, 1 1/2" THICK WITH 1/2" FNPTTAP  BLEED RING, 150 LB, RF, FPT

Notice the highlighted areas, these are the areas with new data

Accept the updates
Click Apply
Click OK

r
ol Resolve Excel Import Changes ———

Accept or reject the changes from the imported Excel file:

" IC.'--.AA.IIDCAD Plant 30 2016 ContentCatalog xs

B

- Elbow
- Pipe CatalogPartFamil| D iption PartStatus
Hemiee (Family)
121801 35a0e850-cb87-... ELL,S0LR, GR.. ASMEB16.%
121807 B86415c74-92cB-.. RED., CON.Y¥' ASMEB16.%
130337 fded3258-41%e-... ELL4SLR, BW, ... ASMEB16.%
135803 B86415c74-92cB-.. RED., CON.Y¥' ASMEB16.%
137148 5B8f37379-dB7c-... PIPE, SCH 40, PV... SPEA
137148 5B8f37379-dB7c-... PIPE, SCH 40, PV... SPEA
I
l
| |
TR Y 1 I A i
¥ Only show parts with changes OK | Cancel | Apply | Help | "

L= = E =
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In the Catalog Editor you can now search by number assigned

File Edit Specs Catalogs Tools Help

B BB S rRihB @ B spec zdior ||E§ Bland\Table{dimr" ) Cataiog Editor L

Catalog: C:\AutoCAD Plant 3D 2016 Content}2015 P3D Catalog.peat

A|| General Properties | Sizes Editing Pi

ing Companent General Properties

Connection Port Properties Piping Component Properties

00-0217 =
00-0218
00-0219
00-0220
00-0221
00-0222
00-0223

Q View large preview with dimensions

& Create New Component [Za Delete Component

| Piping Component Editor

~Common Filters

atalogs 2015 P3D Catalog -

Part Category: Component Type: Main End Type: [~ Al -

v] Units:

Port Name[1] End Typel1]

Filter  Size Short Description Long Description (Size) Long Description (Family) ~  Compatible Standard Material -
Al v Al - Al v Al v Al v Al v | Al v Al
g 16" Pipe 167 PIPE, 1.219W, SCH120, X-42, CS, API-5L, PSL2, ERW, FBE PIPE, API-5L GRADE X42, ERW, FB ASME B36.19 FBE Coated  00-0217 s1 £
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Right click on part and add to Spec

Edit Specs Catalogs Tools Help

iE@Ea kB b @

T T - v— l

Catalog: C:\AUtaCAD Plant 3D 2016 Content\2015 P3D Catalog.peat

General Properties | Sizes

Editing Piping Companent General Properties

Connection Port Properties

Al Ports have the same properties

Piping Component Properties

Long Description (Family):

Sort Long Description (Size): a -> 2

Current Port Port1(S1) | || compatible Standare:
Nominal Unit: Inch -
End Type: oL -
HEsE Material:
Flange Std: .
Copy. CulsC Material Code:
Gasket Stk R
s Paste CtraV ST
Q, View large preview with dimensions

PIPE, APL-5L GRADE X42, ERW, F %

ASME B36.19

FBE Coated
00-0103

Pipe

Sort Long Description (Size}: 2 -> a

Filter Long Description (Size)

Edit Operator Assignments| |Save to Catolog|

N

Filter for
fters Clear Fiters Cetdlog:[2015P3D Catalog _~
5| Part Category: Component Type: fessure Class: [~ All - <] units A~ @
Addl to Spec -
Fiter iz Short Description Long Description [ Rermove from Catelog ~  CompatibleStanderd  Materiel  Material Code  PortName[l]  End Typel1)
[ -A- v e v A o e Bt ST ~ <A~ v 00-0217 v A - -
16 Pipe 16" PIPE, 1.219W, SCH120, X-42, €S, APL-5L PSLZ ERW, FBE PIPE, APFSCGRADEYAZ ERW.FB  ASME 83619 FBE Coated  00-0217 st o

Choose the Spec to add to

EEREEES e )
| Spec names:
| Add Spec Name |
CA\Vault Working\Systems\AP3D dard i pression T pec Sheets\Ch.pspx
I
I
i I Q0K ” Cancel H Help l
You can then see its added to the Spec
Right click and Edit properties

Pl b1 Specs. Caogs Took g
HEEeRD O ®

] o— |

=3 Seec €8
i see ™ Vot Loog Dsrgtion Uiy Bacrin U

x - - e AP GRADE K42 60, WAKE .

w ® ® PP, AP 5L GRADE X2, RN, BE COATED .

b - - 5% APL5L GRADE Y43 AW, FRECOATED .

> - x - S -

= T e ——— O Y —
w

-

P

w

2w " Leng Descrgton (Sas) I

w 6" PO L9, SCHL, 48, C5 AP FSLL B e

5

pe

o

s
S—

When the Edit parts window pops up, you will now see that the Field data has been transferred from

the catalog to the Spec
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Equipment Design - AutoCAD Plant 3D

Structural Model:

AutoCAD Plant 3D (P3D) is a simple-to-use comprehensive 3D modeler for performing plant
design including; structures, equipment and piping layout to create piping isometrics and
orthographic drawings

Piping isometrics can be easily created using the AutoCAD Isometrics function, which has a

graphical user interface for easy customization.

Inventor models can be imported into the P3D model as equipment and connected
intelligently to P3D piping
Structural models can be imported to P3D from Inventor

Structural model can be created using AutoCAD 3D and X-Referenced in a dwg file from

Inventor.

Using Plant 3D, you also can create the structural shapes. (Structure Tab)

==y |

Geometry
Stair width (1)
]
Mascmum tread distance (2)
10"

Shape
Step date

e

Stair shape

= |

= |

[ ok ][ cCamced | [ Hep |
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Equipment Layout:

e Models Imported ADSK file:
o ADSK file are smaller
and have less detail

Global Equipment
Heater
Heat Exchanger

Mechanical Drivers
Mixing Equipment
- Motor

e Create equipment using Inventor models
saved as a .dwg file format.

(= Equipment

e Use the Plant Equipment Convert function ~Blower

-Centrifuge

to make this a Plant equipment. e

. . -Com s

e Assign equipment tag and nozzle 5,.::’"
locations e

Global Equipment
Heater

Heat Exchanger
Mechanical Drivers
- Mixing Equipment
- Motor

- Strainer Equipment
-Tark.

- Misc Equipment
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Models can also be created in Plant S : AT =

=8

Plugin

3 D 0 e 0 e & Convert Equipment
e Classifies a 3D model as an AutoCAD Plant 3D equipment model
PipeSupports  Equipment
You can create custom equipment types from AutoCAD objects.

e They can be modeled and ——— e e
converted to Intelligent = PLANTEQUIPMENTCONVERT

Press F1 for more help

Equipment

Piping Layout

= Unload Structural layout and
leave the equipment you are
piping “on” from the External
References window.

~ ~ = L}3D Piping

cture deling n Annotate  Manage

= Use the P&ID Line List to
create pipe and valve with tags
already assigned

P&ID Line List
Places a P&ID object’s 3D equivalent in a Plant 30 model

If you have created AutoCAD P&ID drawings for a project, you
can use these drawings te minimize data entry when creating a
3D model.

Use the PLANTPIDLIMELIST command to place Plant 3D
equivalents of P&ID objects in your 3D model.

Source Files

[ PLANTPIDLINELIST

Press F1 for more help

. -10"-GD-XX-C6
- GD-XX-PID?

“-Ball| Placekem.. |

E-WE-XX-? | Refresh List

[F] Zoom to selected item

o P&ID LINE LIST
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= You can also Choose the pipe size and spec
selector from the ribbon.

Project Data Route . =
Manager” Manager | Pipe Cb J % ripe OrhoView

Project
= Route Pipe

Creates a pipe

Add pipe using the current pipe spec and size. Use object snap to
connect te a nozzle or pipe. To help routing pipe you can
change elevation, set an alignment direction and offset, and
change the routing plane. When you make a connection to
another pipe, you can set stub-in mode to suppress the use of

¥ branch fittings.

*= Route pipe from nozzle location of one equipment to the other.

Notice in the properties of the Valve
Line Number Tag and Tag are transferred from the P&ID
Description and Facilities Item Number are transferred from the Catalog and Specs

Page | 37



AUTODESK UNIVERSITY

e Inline Asse

General

¥ Line Number Tag
Tag
General

CON

Flange Thi
IndividualEquipn
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Review/QC

Isometric Creation

e Click on the ISO menu
e Click the type of ISO you would like Quick Production PCFto Floor Flow Insulation Location Start Break ~PCF

e When ISO window comes up choose line
number and the 1SO style.

1 Create Production Iso

-

Structure  Analy Modeling  Vis Insert  Annotate  Man,

> = @ @8

Iso Iso Iso  Message Symbol Arrow Symbol  Point  Point Point Export

eation Teo Annotatione
Production Iso
Creates a production iso
PROJECT MANA(

[—x=)yent Project: Creates a production isometric drawing of specified lines in the

Display lines
1=
N4
Line Numbers:
[ERER]
WfcE

Output settings

Iso Style:

MRl entire project or in the current drawing. If a line fails, you can
control which iso type is used and whether isometric creation

stops.

[eat 150

You use production isometric drawings to create the final

Save Ises to;
CWault

deliverable drawings. Production isometrics are retained as
project documents.

[F] Create DWF
[ Overviite if existing

Revision number:

D Standards\C: ) Templatesil

; PLANTPRODUCTIONISO

: Press F1 for more help

Orthographic Creation

e In the Ortho View Tab

e Using the New View button on
the ribbon, this window will

appear.

RTE
Home = Structure  Anal Modeling  Visualize Insert  Annotate  Manage  Output  Add-ing
L4 ! ] ' d ¥ =
New Adjacent Edit Update Delete Locatein Pipe Gap Table Update Billof  Bill of Ortho BOM Update
View View  View View View 3D Model Tool Setup  Materials  Materials Annotate Annotation Annotation

AT Elact L b=k lacement & Setup Annotation |
i Create Ortho View

9 in* Al 2016%
Creates a new orthographic view using the currently displayed

E ; PLANTORTHOCREATE

Press F1 for more help

Orthographic Drawings
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o Choose the equipment, structure and piping.
(Models that apply to this Ortho)

e Choose the orientation for the drawing
e Choose the scale for the view
Ok to create ORTHO view

Project models

£+ [CJG# Launcher & Receiver |1
& 8in 1480 LCHR PERP
* 20n 1480 RCVR PERP
“ 20n 1480 RCVR PAR
M 12n 1430 LCHR PERP
‘N 20n 1480 LCHR PAR
‘N 16n 1480 RCVR PERP
8 16n 1480 LCHR PERP
‘N 12n 1480 LCHR PAR
‘N 12n 1480 RCVR PAR
*N 16n 1480 RCVR PAR
R 12n 1480 RCVR PERP
N 16n 1480 LCHR PAR
“N 8n 1480 RCVRA PERP
‘N 8n 1480 RCVA PAR
M 8n 1430 LCHR PAR
-{TJf™ 20in 1480 LCHR PERP
G Modules
E-[C]G# Dehy Trains
=-{IG# 25 Milion
: 7R 25 Million Dehy Train
=G Test Dehy
R Test Dshy
E-CIG# Fitration
TN 28n
‘N 38n
‘N 48n
i 60n
£+ [C]g# Generstor Fuel Gas
8 CB00 Generator & Fusl Skid
e+ [EIGF Fuel Gas
+{C]FA 3816 Fuel Skid & Heater
3 Turbine Fusl Skid & Heater
e+ [CIGF# Air Receivers
+{CIF® Receivers & MCC-Air Room
=+ [EIG# Compressor Blowdown
L [TJfM Blowdown Stacks & Rack
£+ CJG# Produced Flids
I Produced Flids Tank with ESV
& [CJg# ESD Valves
i 24n
‘A 16n
N 20n
=-[CI# Suction Knockout

m

PROJECT MANAGER
Corrent Project

prezson Tempiates
Ithogsaphic Dromings
£ 12Inch Ubeasonic Meter Bun

Orthographic DWG

£ MCC-AIR BUKDING PLAN

Select the 3D models to be referenced in the ortho view.

Details

Preview
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Navisworks

[ Vewpont e R e

- % E? 1 B @ & pen @ Look Arol) ’ﬁ.‘ <

You can use the ‘fly’ and ‘walk’ commands to

review the project DSEOE pepecte v Align Camers = e @, Zoom Window + [35 Walk <] e L‘gh.
‘ y . Viewpoint ™ - 5, Show Tilt Bar Wheels ~ 2> Orbit - -
e In‘walk’ mode you have various o st s s < ,

types of realism.
o ‘Collision’ - you will not be able to walk through objects
o ‘Gravity’ — you can walk through solid objects
o ‘Crouch’ —you will attempt to crawl under or jump over objects in your path
o ‘Third Person’ — you can look over the shoulder of an avatar

How to configure Navisworks to show Plant 3D data

Install 3rd party software

Install Ecad Inc. - Fasttrack
Once the software is installed restart Navisworks
You will now see A Fasttrack Navisworks on your ribbon

Home  Viewpoint Review Animation View Output [BICMRIGHIEE BIM 360 Render Vaut EEEGERSNEWENTS

Embed Fasttrack
Plant Data NW Help

Fasttrack Navisworks
Selection Tree

Standard

@£ Produced Fluids|EAS-04
@£ Produced Fluids|EAS-05
@£ Produced Fluids|EAS-09
@£ Produced Fluids|EAS-10
@£ Produced Fluids|GD-01
@£ Produced Fluids|GF-16
@£ Produced Fluids|GF-17
D Deadurad Fluidc | CE- 30

Loading Plant Data

Click on the Embed Plant Data button on the ribbon

Click on the path and add the location of the project.xml to the data you want to use
Click on create Properties to add the data to Navisworks

Click Done
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How to Configure Viewing Settings for Properties Window

In the Home Ribbon

Click down the Select & Search tab pull down

Selection resolution should be set to Geometry

Note: if you do not set this none of the AutoCAD or Plant 3D data will show in the properties
window

Standset
@8 Produced Fhads  EAS-01

m | mater meines| Fant 30
Selection Resohstion Bem | Materiol | Enety pandle | Timels Avtood
Propery
By

Press F1 for more help

6c0824

REFE. CS. AP1 60, TRUNNION. FULL PORT

% Suction Gas Piping|G0-19
% Suction Gas Piping|GF-01

Click on the selection tree
Click on the select icon

In the Display Ribbon

Click on the Quick Properties and the Properties
Then dock the Properties window

B 10e a keyword or phrase 0 5 ¥% A ccaminoseeq..r 28 (@)

@ % {?Dv @ E E‘ Appearance Profiler E

— B2 Batch Utility

imeLiner Quantification Autodesk Animator Scripter DataTools
Rendering
Toos |
| Eropertes
Ttem | Material | Entity Handle | TimeLiner | Plant 3D | AutoCad
Property Valug
BY CON
COGX 2449.162087
CoGY 3183024281
coGz 1238.125
ConnectionPortCount 2
ContentisoSymbolDefinition SKEY-VBFL TYPE-VALVE
EndType FL
EngagementLength 0
EquipmentAreaCode 7
FACILITIESITEMNUMBER 07-1258
Facing RF
FlangeThickness 17
IndividualEquipmentDesignation 4
LengthUnit in
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In the Viewpoint Ribbon
In the Save, Load & Playback Tab

Click on the Save Viewpoint

You will know have two windows on the right side of the screen (Saved Viewpoints and

Properties)

ning

Export

Properties

0 Ttems Selected

Saved Viewpoints

[ view
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How to Configure Viewing Settings for Quick Properties

Go to the pull down on the Navisworks Icon
Click on options

MCCsncccs] . SR

6_] Recent Documents

[ v
By Ordered List

(=% open * [N stallworth GAnwf =
m Plasma 7.1.nwf !
E Save

_",,‘ Air Piping.dwg =
g Fm _"W‘ Discharge Gas Piping.dwg |

:} Export 3

@ Publish
@ Print b

Send by Email

v Vault Server »

Expand Quick Properties
Click on the green plus sign and add a total of 6 sections

t to I J
o © @
- Interface = = 1=
Display Units
Selection Category |Item

Measure
Snapping

- Viewpoint Defaults
- Links Category |Item

Property

- Quick Properties
- Definitions

- Display

. Appending and Merging

-~ Developer

- Grids

- 3Dconnexion

-~ Navigation Bar
ViewCube
SteeringWheels
User Interface
Model

- Tools

-File Readers

« Quantification

Property |Type

Defaults

o] e ) (o)
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eneral
B Interface @ @]
Display Units Category |Plant 3D -
Selection
Measure property pett o ®
Snapping Autodesk Material
Viewpoint Defaults Category  Description
Links Entity Handle
Property  Geometry ER; d
E-Quick Properties Line Group
Definitions Category Material
Display Material
Appending and Merging Property -
b e
o v CRIE0Y transiorm
Navgaton o PRy Tem )
ViewCube Xref
SteeringWheels =gy
User Interface Property lgem;e v]
Model
i Performance Category |Plant 3D v
NWD
L nwe Property [Spec =
Tools
Fie Readers
Quantfication

General
~Interface
Display Units
Selection
Measure
Snapping
Viewpoint Defauits
Links
Quick Properties
Definitions
Display
Appending and Merging
Deveioper
Grids
3Dconnexion
Navigation Bar
ViewCube
SteeringWheels
User Interface
~Model
Performance
NWD
NWC
Tools
File Readers
Quantfication

Category |Piant 3D -

property [PartszeLongDesc
NominalDiameter
Category Nominalunic
Normaly
Property  Number
Offset
OperatorType
Y partcategory
Property  PartFamiyld
PartFamiyL
PartSzeLol
Category paresubType
PathAngle
Property e
PIPID
(Catedory  portName
Position X
Property  postion ¥
Position Z
Category PressureCiass
Schedule
Property  Service
Shop_Field
ShortDescription
Size

EI

S

SizeRecordid
E

pec
SpecRecordid

Configure the Category and the Property by using the selections underneath each pull down
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Duplicate the configurations below

[+-General @ @ |

£} Interface
- Display Units Category |Plant 3D
- Measure Property
- Snapping
- \iewpoint Defaults Category |Plant 3D
[#-Links

[=-Quick Properties

Property |FACILITIESITEMNUMBER

: Category |Plant 3D

- Appending and Merging Property |Tag
- Developer
- Grids Category
- 3Dconnexion

- Navigation Bar Property
- SteeringWheels Category
- User Interface Property
[=-Model
- Performance Category
-~ NWC Property
+-Tools

-t File Readers
- Quantification

Defaults

[Export... Hlmport... l H Cancel H Help ]

Now you will see the properties when you hover your mouse over a component

Plant 3D PartSizelLongDesc: 6" VALVE, BALL, ANSI 600, RFFE, CS, API 6D, TRUNNION, FULL PORT, LEVER OP, 1480 PSIG DESIGN PRESSURE AT -20/120F
Plant 3D FACILITIESITEMNUMBER: 07-1259

Plant 3D Tag: MBV-7501

Plant 3D LineNumberTag: GF-10
Plant 3D Service: GF

Plant 3D Spec: Cé
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How to add Custom Colors to Equipment and Pipe

Customizing colors to Equipment and Pipe

In the view port ribbon
go to the render style tab
Set to shaded

e \maton
= - ( & pan @ LookAround ~ M
[©) *Unsaved Viespont® - @ < . a 9
+§« Align Camera ~ Zoom Window * 4§ Walk ~

Save Perspective T 10 Steering " Realism

Viewpoint % . Show Tilt Bar Wheels ~ &> Orbit ~ 3Dconnexion * x
Save, Load & Playback x Camera ~ Navigate ~

felection Tree, Lk
[standard -

¢ Blgzm @ &l
Lighting | Mode Enable | Image

Shaded

[+ Press F1 for mos

Sectioning

[ Ful Render Sectioning | Export

re help

@ | Shaded
\
Displays geometry using shaded surfaces and without textures.

l.

ir

w
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Now you can right click on objects
Click on Override Item> click on override Color
Choose preferred color form color palette

Select MECH-BLDG-COMP desk Nax Vanage 2011 0 - model review 1.27 .nw

Hom Focus on ftem t WCNEE BIM 360  Render  Vault (.
& SwitchBack ‘E‘ [T Find Items ﬁﬁ (@3 Require &2 Links
&+ i Set Selection Resolution To File Quick Find CI/ v (% Hide Unselected @ Quick P
Append Set Selection Resolution To L |Selection Hide "

T E election hesolution fo Layer Tree [‘b}Seis = % @“ Unhide All ~ Properti
Set Selection Resolution To First Object

Proj arch « ‘ Visibility | Displ
Set Selection Resolution Te Last Object

Selection Tree | , Set Selection Resolution Te Geometry

Smndar:d Find Itern in Other Sheets and Models...

Links 3

Scene 3

Viewpoint 3
Hide Ctrl+H
Require Ctrl+R

Hide Unselected

Override Itern » Override Color

Reset Item 4 Override Transparency

o Copy Name Override Transform

Units and Transform...

BE Selection Inspector...

& mech-strl-trus
elec bldgs and cable tray
Equipment Layout.dwg
E| Foundation and civil.dwg

@ Asphalt

D5 GRADE

(713D Solid

@ Land-Site-Fenc

A civl-coor-grid

@£ civl-fndn

[ civl-fndn-bldg-comp

=% mech-pipe-flow-arrw ™

4 [ | 3

Basic colors:

-
|
|
|
|
|

—
-
»
|
|

L J 1 1 I
EEENENN
EEENET |
TTHENEN
EEEENT
THEENET

Custom colors:

_ i SR
o rrrr

Define Custom Colors =3

1]

OK || Cancel || Heb
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How to Set the Units

Setting Units
Go to the pull down on the Navisworks Icon

Click on options
[RVRISSRSTENER-EqES

(E] Recent Documents

[ e .
By Ordered List +

E Open » [N] stallworth GA.nwf

E m Plasma 7.1.nwf
Save
3 Air Piping.dwg
I .i Save As 3 Discharge Gas Piping.dwg

Print »

—

@ ,
Send by Email
y Vault Server »

‘ Options | ‘ Exit Navisworks

Expand Interface

Click on Display Units
Change to Feet and Inches
Set Precision to 1/16

Click OK

Linear Units |Feet and Inches Fractons -]

Anguiar Units | Degrees
Local Caching Decmal Places: 3
Envionment : =
Autto-Save Fractonal Dipiay Precsion: [1/16 |

Interface
Disploy
Selection
Measure
Snapping
Viewpaint Defaults

Appending and Mergng
Developer
Grids
3Dconnexion
MNavigation Bar
ViewCube
SteeringWheels
User Interface

i Modl

# Tools

# Fie Readers.

Quantfication

Defauts |

[Export... | | imort.. [Cox ][ conce || nep |
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How to Set Walking Viewpoint

Walking Viewpoint
Click on Viewpoint on the ribbon
Go to the Navigate Tab and Click on Walk
Next click on Realism, the pull down menu show.
Check the collision, Gravity, Crouch and Third Person
When you get to the desired viewpoint follow instructions from Unit 6

Home [NETRITIE Review Anmation  View

B o= a| & : T3

Save Perspectiv ce Realism
Viewpoint N > 0 y
Save, Load & Playback M mer. | Collision Render Style Sectioning
Selection Tree. | Gravity

Standard ¥/ Crouch

@% produced Fluids|WF-16 - | Third Person
@ Produced Fluids|WF-17

®% Produced Fluids | WF-18

@ Produced Flids | WF-19

@ Produced Fluids | WF-20

@ Produced Fluids|WF-21

@ Produced Fluids|WF-22

@ Produced Fluids | WF-23

% Produced Fluids|WF-23_Supports

% Produced Fluids | WF-24

@ Produced Flids | WF-24_Supports

@3 produced Fluids | WF-27

@% Produced Fluids | WF-28

®% Produced Fluids |WF-29

% Produced Fluids | WF-30

@% produced Fluids | WF-31

@ Produced Fluids | WF-34

% Produced Flids | WF-36

@% Produced Fluids | WF-POLYPIPE

@ Suction Gas Piping|GAS COOLER INLET HEADER-02
@ Suction Gas Piping |GAS COOLER INLET HEADER-03
©% Suction Gas Piping|GAS COOLER OUTLET HEADER-02
% Suction Gas Piping|GAS COOLER OUTLET HEADER-03

@% Suction Gas Piping|GD-04D
@ Suction Gas Piping |6GD-05C
@% Suction Gas Piping|GD-07
@ Suction Gas Piping|GD-10
M Qurtinn Gac Dininn IGN-11A
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How to Set Flyby Viewpoint

Fly by Viewpoint
Click on Viewpoint on the ribbon
Go to the Navigate Tab and Click on Fly
Next click on Realism, the pull down menu show
Un-Check the collision, Gravity, Crouch and Third Person
When you get to the desired viewpoint follow instructions from Unit 6

Page | 51



AUTODESK UNIVERSITY

How to create a saved Viewpoint

Creating a Viewpoint

At the desired Viewpoint

Go to the saved Viewpoints window
Right click for Viewpoints window
Then click again in the Save Viewpoint
Give the Viewpoint a name

Saved Viewpoints 1275 Saved Viewpoints & x

-
Viewpoints
Save Viewpoint

New Folder
Add Animation
Add Cut

Sort

Import Viewpoints...
Export Viewpoints...
Export Viewpoints Report...

Help

Page | 52



M AUTODESK UNIVERSITY

Construction

e A360
o Latestissued for construction drawings

.
| - b e LT sov 7
@ hutps://myhub.autodesk360.comya/sll_projects/active £« @ ¢ || @ Home - 2360 l
z |

File Edt View Favorites Tools Help
% () Share Browser WebEx v

ALL OWNED BY ME SHARED WITH ME Create Project

Name ~
, Demo Project A360 Autodesk Jan 26, 2016
‘% MAKO Carlos Caminos Apr 13, 2016
- ]

\ _“"' Mcintosh Carlos Caminos Apr 11, 2016

%ﬁ = Pluto Jet Pump Carlos Caminos May 31, 2

«

Taurus Carlos Caminos Jan 26, 2016

\
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e BIM 360 GLUE
o Latest released General Arrangement model

B AuTODESK BIM 360 GLUE = sue

Eqt_Glue Projects

Recently Modified
C-P-EUR01-MODEL-1

{\ AUTODESK.

e Benefits

o Better team communication

o Errors caught before construction
o Clash detection

o Mark ups for as-built
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BEYOND

UAV Point Cloud Data Technology
& [dentified

JECHNCLOGIES

= Drone Flyby
= Online access
= Volumetric data
= Site access
» Edit flights
= Measure
= Regions of interest
» Standard mapping formats available

Weekly Construction Meeting using ReCap
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Point Cloud Data

» Measure as built vs design Build
= Surface, Contours
» Volumetric Data (Cut/Fill)

Specifications
= Some high level specs on Boomerang UAV:
=  Weight: 5 Ibs
» Dimensions: 13" x 13" x 9"
= Flight speed: 10-25 mph
= Flight coverage: 100-150 acres per battery
= Battery lifetime: 25-35 mins

Specs on data quality at 400 feet (normal operating altitude):

= Ground Sampling Distance: 2.5 inches
= DSM pointcloud density: 2.5 inches
= Elevation Accuracy: 2-6 inches

Specs on data quality at 100 feet:
= Ground Sampling Distance: 0.5 inches
= DSM pointcloud density: 0.5 inches
= Elevation Accuracy: 0.5-2 inches

some of the specs are variable because different flight patterns can yield different results
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Measure as built vs design Build

Open Plant 3D
Download the project from Vault
Download all 3D models locally

This will allow you to Xref the GA into the Project Site Drawing

535918

In the Project Site Drawing orient the plant project to the correct location

Open Navisworks
In the Home Ribbon
Click on Append

mET

O Viewpoint  Review  Animation  View  Output

0 < 3 by &

Append Reset _ Select Select
= All.., & AT

EIM

tant J0/PLADY

A
LAD s
A
A0

Tree

_|Selection

Append (Ctrl+A)

Adds geometry and data from selected files to the current 3D
Stai model or 2D sheet. Appending retains duplicate content, such as
geometry and markups.

Press F1 for more help

Search «
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Choose the Project Site File

The Project Site File should have the Plant 3D GA file X-Referenced in to the correct elevation with
the correct rotation to match the site Plan Layout

Lookin

<>

Recent Places

4
Desktop

- .
Libraries

Computer
«

Network

| VaultWorking - @g @
Name - Date modified Type Size
CAD Admin 8/23/2016 8:33 AM File folder
Compression 8/31/2016 221 PM File folder
Detached projects 6/20/2016 343 PM File folder
Plant 3D 2014 Vault Projects (Stand Alone) 8/22/2016 10:30 AM File folder
Systems 8/31/2016 4.02 PM File folder
;_,'. combined plasma point cdloud 16.dwg 7/7/2016 2:22 PM AutoCAD Drawing 21378 KB
A Compressordwg 8/29/2016 10:57 AM AutoCAD Drawing 52,766 KB
A elec bldgs and cable tray.dwg 7/6/2016 11:37 AM AutoCAD Drawing 3,800 KB
_" mike.dwg 4/29/2016 9:15 AM AutoCAD Drawing T72KB
_;.'. GAI GRADING contour CC.dwg 7/7/2016 4:10 PM AutoCAD Drawing 52,861 KB
_;" GAI GRADING PLAN 12-31-15 CC.dwg 7/21/2016 10.07 AM AutoCAD Drawing 5150 KB
m GAI GRADING PLAN 12-31-15 CC.niwc 7/6/2016 12:00 PM Navisworks Cache 4751 KB
,;,‘ point cloud 4.14.16.dwg F/1/2016 222 PM AutoCAD Drawing 21381 KB
,;,“ point cloud 4.24.16.dwg 7/7/2016 4:10 PM AutoCAD Drawing 21,669 KB
,;" point cloud 4.24.16_recover.dwg 7/7/2016 1:54 PM AutoCAD Drawing 21538 KB
3 paint cloud 7.1.dwg 7/6/2016 1:38 PM AutoCAD Drawing 1,030 KB
m point cloud 7.1.nwc 7/6/2016 12201 PM Navisworks Cache 29 KB
;‘ station.dwg 7/21/2016 1258 PM AutoCAD Drawing 4,062 KB
E station.nwe 2212‘016 10:48 AM Navisworks Cache 3725KB
L] Ga | Type: AutoCAD Drawing o rls 1009 AM Navisworks Document 6273 KB
Date Modified: Thursday, July 71, 2016 12:58:43 PM
Size: 396 MB
File name: i Open
Files of type AllFiles (*) - Cancel |

Click on Append and add the RCS file created from ReCap

M, Append

Look in

=
e
Recent Places

Desktop

Libraries
&
Computer
“w

Network

Files of type

7.1 Support - @ 5]

Mame

Tlircs

4| "

File name T 1rcs

[ Al Fies )

-] [ Coneel

)
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Right click on the RCS file and click on Units and Transform

Adjust the units to Feet

Ismndard
[Smndard B 7.1rcs
ElE] ircs o8
?;;:e' 1:-: Select 71 [ Units and Transform u1
gz;:f::‘ Focus on Item TR

SwitchBack Uit

Set Selection Resolution To File

Set Selection Resolution To Layer Origin

Set Selection Resolution To First Object Origin {ft):

Set Selection Resolution To Last Object 0ft Oin 0ft Oin 0ft Qin
v Set Selection Resolution To Geometry [ Reflected transform

Find ltem in Other Sheets and Models... Rotation

Links 3 0.00 = about

Scene 3 0 0 1

Viewpoint 3

Hide Ctrl+H B

Require Ctrl+R 1 1 1

Hide Unselected

Override Item 3
Reset Item 3
Copy Mame

[ ok |[ cance |

Selection Inspector...

You will now see the point cloud scans and the site drawing with the plant 3D Model
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Surface, Contours
Volumetric Data (Cut/Fill)

Importing point cloud data into Civil 3D
In the Prospector Tab under the current drawing click on Point Clouds
Then right click, click on create point cloud

< OBl O & @

elp What's Getting Tutorials Videos Download Learning Task  Knowledge Discussion Developer Lej
New Started Offline Help Resources Workflows Network Groups Resources Infr:

Learn AutoCAD Civil 3D Additional Resources
Drawingl*

[~1[Top]|2D Wireframe]

aster View

20 Open Drawings

Prospector

& [ Drawingl
€ Points
[#] point Groups
Y Point Cloudsg .|
(¢ Surfaces
73 Alignments Refresh
./ Feature Lines
Sites

B3 catchments
® 1 Pipe Networks
IV Pressure Networks
Corridors
-8 Assemblies
& Intersections
® R Survey
[E] View Frame Groups
€] Projects
2[@ Data Shorteuts []
@ Surfaces
5% Pipe Networks
~ 38 Pressure Networks
[E@ View Frame Groups
Bl Drawing Templates
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Assign a name to the Point cloud data that you are importing
Click on Next

A, Create Point Clou

) Information

Enter the name, description and style for the new point cloud object
Source Data

Information
Summary
Name:
Point Cloud - 414 00
Description:
Point Cloud Style:

&, Single Color v

Point Cloud Layer:
V-SITE-SCAN

Back Finish Cancel ] [ Help

Choose the Point cloud data
Create a new point cloud database
Click on the plus sign

And navigate to the file and open
Then click next

Selsct 3 pontcloud il format
As.

Files 10 b# IMpOEd vt 16 naw poinl cioud da1E035e

file File Format Coordinate System

Use an exising poinl ioud datsbase.

Mew point coud datsbsse
Spaciy new poet claud database:

0.0000

alization

Flename  PrOSCLAsm_i00cm ias” project_dam s

Files aftype.

(ASPRS Standaed Pubi: LIDAR Inbichangs Foma i3s)

T
CiserscaminosciDocumans PortCiod - Plasma 4 14 4 > e
File folder
AutaCAD Layer State
z AUOCAD LayerState
~pr
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The last window is to confirm the information
Click Finish

F

A Create Pont Clou

Information

Confirm the properties assigned to the new point cloud object

Source Data
Ba O,
(o] i

Property
B Information
Name
Description
Style
B Source Data
Create new point cloud database
Number of source files
Point cloud database name

) Summary

Value

Point Cloud -
Single Color
Yes

2
C:\Users\caminosc\Documents\Paint Cloud -...

o |

When the its done processing the date the point cloud will appear
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Creating the surface from the point cloud data

Instructions to creating a surface from the point cloud data.
Right click on the imported point cloud data
In the window that pops up click on Add Points

Repeat ADDPOINTSTOSURFACE
Recent Input

Isolate Objects
Clipboard

Basic Modify Tools
Display Order
EProperties...
“gQuick Select...
Point Cloud Properties...

Edit Point Cloud Style...

Add Points...

Add Points to Surface...
Remove Civil 3D Properties...

% Add Selected

[ Object Viewer...

Select Similar

Page | 63



M AUTODESK UNIVERSITY

When the add points to surface window pops up
Add a name
Click next

) Surface Options
Add point cloud points to a new surface or an existing one.

Region Options

Surface Options
Summary (@) Add points to a new surface:

Name:

Surface 42416

Description:

Surface Style:
¢ Contours 2' and 10' (Background)

Add points to an existing surface

Select an existing surface:

- (B =

Finish [ Cancel ”

Help
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The next window is to define the region in this example we use the point cloud extents
Click on next

& Adaponts o8

Surface Options

Specify the point cloud source region for the extraction of visible points

l ) Region Options

1. Specify a region option

Summary

@) Point cloud extents
7 ) Window
() Window polygon
(©) Object
Mid-ordinate distance:

100 | %

2. Define the region

Define Region in Drawing

] l Finish Cancel H Help

Confirm the information
Click finish

A, Add Points to Surface

Surface Options

Confirm the specified surface, region definition and number of points to be added.

RQS ion O[ tions

p Summary

= [
o

Propery Value

= Surface Information
Surface option Add points to a new surface
Surface name Surface 42416

= Region Definition
Region option Point cloud extents
Number of points to be added 409415

vor | [[rmen [ conest_] [___neln
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Import the second point cloud date to compare against like above
Create the second surface for the new data
You will see two-point cloud data and 2 surfaces

PIL e

"@ Surface 42416
@@ Surface 41416
E;“}"‘:} Alignments
./ Feature Lines
-8l Sites
Catchments
@m Pipe Networks

lame Description  Style Source drawing

?Surface Pla Contours

= ¢ EU e
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Creating a surface from a site contour
Instructions to create a surface from a site contour

[OOLSPACE

aster View

3 Open Drawings
[) PLASMA GAI GRADING PLAN 12-31-15 CC
4 Points
] point Groups
® Point Clouds
& Surfaces

Prospector

#2 Alignments
./ Feature Lines
&l Sites
B4 Catchments
# 0 pipe Networks
T pressure Networks
W Corridors
# @ Assemblies
& Intersections
HRF Survey
I view Frame Groups
=D Drawing2
% points
i1 Point Groups
@ Point Clouds
& Surfaces
= Alignments
o/ Feature Lines
& Sites
B Catchments
4 50 pipe Networks
3 Pressure Networks
Corridors
& Assemblies

You can either create a surface from the ribbon or in tool space
In the Home Ribbon in the Create Ground Data Tab

Click on Surfaces

Create Surface

Insert Annotate  Modify Analyze View Manage O

® Import Survey Data & Parcel ~ * Alignment ~
- Points ~ * ' Feature Line = s Profile ~
Toolspace v ol * L

. ] * . o "

#7 Surfaces ~ & Grading ~ %' Corridor
Palettes = AN Create Design
Ay Create Surface

Start

‘7 Create Surface
ToolsHAE ‘ BLEICE Creates a TIN or grid surface object e

E =
Brsmat E CreateSurface
Master View S

Press F1 for more help

= Open Drawing

é] B G “ Create Surface from TIN
-4 Points
- [#] point Grd
@ Point Clg|
- (% Surfaces & reate Surface from Grading

reate Surface from GIS Data

I1 Pressure Networks

Caorridors
-8 Accamhliac
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In tool space in the Prospector Tab
Right click on Surface

Create Surface

fy Surfaces v & Grading ~ §7 Corridor

Create Ground Data - Create Design
PLASMA GAI GRADING PLAN 1)

[=]ICustor|

[ Open Drawings
) GAI GRADING PLAN 12-31-15 CC
€ Paints

~[#] point Groups

~@ Point Clouds

B
13 Align Create Surface...

Create Surface From DEM...

Prospector

7 Featd Create Surface from TIN...
- B sites on

- cater Show Preview

-5 Pipe Export to DEM...

T press Export LandXML...
I Corri Refresh
G- Assemblies
& Intersections
HAF Survey
[E] view Frame Groups
= Drawing2

The Create Surface Window will appear
Add a name

. —
A Create Surfa 3|
Type: Surface layer:
[TIN surface -] o
Properties | Value
= Information
ame fismel =
Description Description
Style Standard
Render Material Bylayer

@ Selecting OK will create @ new surface which will appear in the list of surfaces In Prospector.

o] ] [
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In Tool space under the prospector tab
Click expand surfaces and you will see” name” underneath it

TOOLSPACE
[

Master View

= Open Drawings

=20 GAI GRADING PLAN 12-31-15 CC
4 Points

[#] Point Groups

@ Point Clouds

=-(Y Surfaces

-~ Masks
@ Watersheds
=+ Definition
& Boundaries
& Breaklines
= (1 Contours
(B DEM Files
@5 Drawing Objects
w () Edits
£ Point Files
[#] Point Groups
< Point Survey Queries
I% Figure Survey Queries
= Alignments
./ Feature Lines
Bl sites
[&4 catchments
I pipe Networks
I Pressure Networks
Corridors
& Assemblies
4 Intersections
FF Survey

B - -

S |

[

Under the name category, expand it

Expand definitions
Right click on Contours
Click on add

7 Open Drawings
=g GAI GRADING PLAN 12-31-15 CC
< Points
[ point Groups
@ Point Clouds
=) Surfaces
E-() Name
% Masks
- Watersheds
E1€) Definition
(% Boundaries
€ Breaklines

(2 Edits
41 Point Files
[#] Point Groups
< Point Survey Queries
Iy Figure Survey Queries

3 Alignments

J Feature Lines

&l Sites

[ catchments

-3l Pipe Networks

I Pressure Networks

Corridors

& Assemblies

& Intersections

- Survey

(= I _

m

In the Add Contour Data window
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Add the name for the contour “Name”

Click OK
T Acd Contour Dot

Description:

Name
Weeding factors

Distance: Angle:

15.000' 004.0000 (d)

Supplementing factors

Distance: Mid-ordinate distance:

100.000' 1.000'

Minimize flat areas by:

[¥]Filling gaps in contour data
|| swapping edges
Adding points to flat triangle edges

[] Adding points to flat edges

[ oc [ comea ][ e |

Then you will have the opportunity to choose the contour lines
Select the desired contours to surface
Click enter

2 Drawings
LASMA GAI GRADING PLAN 12-31-15 CC
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You will now see the surface for the Site Contour
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Creating Surface Volume difference

Instructions to create data for surface volume difference

You can either create a surface difference from the ribbon or in tool space
In the Home Ribbon in the Create Ground Data Tab

Click on Surfaces

Create Surface from Tin

Insert  Annotate Modify  Analyze View Manage Output

Y ® Import Survey Data 4 Parcel ~ * Alignment ~ =

= ¥ Points - . Feature Line = g Profile -

#7 Surfaces ~ & Grading -~ T Pipe Network ~

- . Create Design = Profile &
Create Surface 519

AI GRADING contour CC +

. - -
‘ Create Surface from DEM [=1[Custom View][Conceptuall
E H

-
@ Create Surface from Point Cloud -

“ Create Surface from TIN

Create Surface from TIN

e .
.l. Create Surface fron|

Creates a TIN surface from an existing TIN file

B Sites
~[B4 catchme & Create Surface fron
-3 Pipe Ne

You can use this command to import a TIN file from an Autodesk
3 Land Desktop project. To import the TIN file, the accompanying

M Pressure I .0 o= st 1=-Rie| PNT point file must exist in the same source directory.
[l corridors

] o

& Assembli ‘_% Create Cropped Sul
g Intersecti
=R SN

E CreateSurfaceFromTIN

Press F1 for more help

In tool space in the Prospector Tab
Right click on Surface

Create Surface from Tin

TOOLSPACE

Master View M S

=03 Open Drawings . C

=N GAI GRADING contour CC I
-§ Points

~[#] Point Groups
H-E Point Clouds

Create Surface...
Create Surface From DEM...

Create Surface from TIN...

Show Preview

m

Export to DEM...
Export LandXML...

Refresh
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The Create Surface window will pop up

Click in the pull down under Type
Click on Grid Volume Surface

Type: Surface layer:
[TIN surface v] 0

TIN surface |
Grid surface

Grid volume surface

TIN volume surface
Name Surface<[Next Counter(CP)]>
Description Description
Style Standard
Render Material ByLayer

Value

Selecting OK will create a new surface which will appear in the list of surfaces in
Prospector.

ok || cancel ||

You will then have options to choose both surfaces that you will want to compare
Choose the surface

One will be the Base Surface

The other will be the comparison Surface

Click OK
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Type: Surface layer:

[Gn‘d volume surface v 0

Properties Value
B Information
Name Surface<[Next Counter(CP)]>
Description Description
Style Standard
Render Material BylLayer
E Grid parameters
Grid X-spacing 25,000
Grid Y-spacing 25.000"
Orientation 000.0000 (d)
= Volume surfaces
Base Surface Surfacel
Comparison Surface : <Comparison Surface>
Cut Factor 1.000
Fill Factor 1.000
)
Description (T8
%) Surface] [4.24 | <Description>
@ Surfacel Description

lppear in the list of surfaces in Prospector.

I OK I I Cancel ] I Help

||

OK ] [ Cancel

There will be a Surface created of the difference between the two surfaces
The result is the surface below the original Surfaces

You will now see a third surface created under Surfaces
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TOOLSPACE

Waster View -

=0 Open Drawings -
=R GAI GRADING contour CC
-4 Points

-[#] Point Groups

E-E Point Clouds

E-]@ Surfaces

B-°  Surface 4.24

"@P Surfacel L

e

Right click on the new surface

Click on Surface Properties

The Surface Property window will pop open

Click on the statistic tab

This will give you a mathematical difference between the two surfaces

Prospector
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