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Copyright
Copyright © 2000-2023 Hexagon AB and/or its subsidiaries and affiliates. All rights reserved.

This computer program, including software, icons, graphic symbols, documentation, file formats, and audio-
visual displays; may be used only as pursuant to applicable software license agreement; contains confidential
and proprietary information of Hexagon AB and/or third parties which is protected by patent, trademark,
copyright law, trade secret law, and international treaty, and may not be provided or otherwise made available
without proper authorization from Hexagon AB and/or its subsidiaries and affiliates.

BricsCAD® is commercialized by Bricsys NV. Bricsys NV is a fully owned subsidiary of Aquila NV. Aquila NV is
100% owned by Hexagon Intergraph AB. All copyrights are the property of Bricsys NV.

Portions of the user interface are copyright © 2012-2017 Telerik AD.
U.S. Government Restricted Rights Legend

Use, duplication, or disclosure by the government is subject to restrictions as set forth below. For civilian
agencies: This was developed at private expense and is "restricted computer software" submitted with restricted
rights in accordance with subparagraphs (a) through (d) of the Commercial Computer Software - Restricted
Rights clause at 52.227-19 of the Federal Acquisition Regulations ("FAR") and its successors and is
unpublished and all rights are reserved under the copyright laws of the United States. For units of the
Department of Defense ("DoD"): This is "commercial computer software" as defined at DFARS 252.227-7014
and the rights of the Government are as specified at DFARS 227.7202-3.

Unpublished - rights reserved under the copyright laws of the United States.

Hexagon PPM
305 Intergraph Way
Madison, AL 35758

Documentation

Documentation shall mean, whether in electronic or printed form, User's Guides, Installation Guides, Reference
Guides, Administrator's Guides, Customization Guides, Programmer's Guides, Configuration Guides and Help
Guides delivered with a particular software product.

Other Documentation

Other Documentation shall mean, whether in electronic or printed form and delivered with software or on
Intergraph Smart Support, SharePoint, or box.net, any documentation related to work processes, workflows, and
best practices that is provided by Intergraph as guidance for using a software product.

Terms of Use

a. Use of a software product and Documentation is subject to the Software License Agreement ("SLA")
delivered with the software product unless the Licensee has a valid signed license for this software product
with Intergraph Corporation. If the Licensee has a valid signed license for this software product with
Intergraph Corporation, the valid signed license shall take precedence and govern the use of this software
product and Documentation. Subject to the terms contained within the applicable license agreement,
Intergraph Corporation gives Licensee permission to print a reasonable number of copies of the
Documentation as defined in the applicable license agreement and delivered with the software product for
Licensee's internal, non-commercial use. The Documentation may not be printed for resale or
redistribution.

b.  For use of Documentation or Other Documentation where end user does not receive a SLA or does not
have a valid license agreement with Intergraph, Intergraph grants the Licensee a non-exclusive license to
use the Documentation or Other Documentation for Licensee’s internal non-commercial use. Intergraph
Corporation gives Licensee permission to print a reasonable number of copies of Other Documentation for
Licensee’s internal, non-commercial use. The Other Documentation may not be printed for resale or
redistribution. This license contained in this subsection b) may be terminated at any time and for any
reason by Intergraph Corporation by giving written notice to Licensee.

Disclaimer of Warranties

Except for any express warranties as may be stated in the SLA or separate license or separate terms and
conditions, Intergraph Corporation disclaims any and all express or implied warranties including, but not limited
to the implied warranties of merchantability and fitness for a particular purpose and nothing stated in, or implied
by, this document or its contents shall be considered or deemed a modification or amendment of such
disclaimer. Intergraph believes the information in this publication is accurate as of its publication date.

The information and the software discussed in this document are subject to change without notice and are
subject to applicable technical product descriptions. Intergraph Corporation is not responsible for any error that
may appear in this document.

The software, Documentation and Other Documentation discussed in this document are furnished under a
license and may be used or copied only in accordance with the terms of this license. THE USER OF THE
SOFTWARE IS EXPECTED TO MAKE THE FINAL EVALUATION AS TO THE USEFULNESS OF THE
SOFTWARE IN HIS OWN ENVIRONMENT.



Intergraph is not responsible for the accuracy of delivered data including, but not limited to, catalog, reference
and symbol data. Users should verify for themselves that the data is accurate and suitable for their project work.

Limitation of Damages

IN NO EVENT WILL INTERGRAPH CORPORATION BE LIABLE FOR ANY DIRECT, INDIRECT,
CONSEQUENTIAL INCIDENTAL, SPECIAL, OR PUNITIVE DAMAGES, INCLUDING BUT NOT LIMITED TO,
LOSS OF USE OR PRODUCTION, LOSS OF REVENUE OR PROFIT, LOSS OF DATA, OR CLAIMS OF
THIRD PARTIES, EVEN IF INTERGRAPH CORPORATION HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

UNDER NO CIRCUMSTANCES SHALL INTERGRAPH CORPORATION'S LIABILITY EXCEED THE AMOUNT
THAT INTERGRAPH CORPORATION HAS BEEN PAID BY LICENSEE UNDER THIS AGREEMENT AT THE
TIME THE CLAIM IS MADE. EXCEPT WHERE PROHIBITED BY APPLICABLE LAW, NO CLAIM,
REGARDLESS OF FORM, ARISING OUT OF OR IN CONNECTION WITH THE SUBJECT MATTER OF THIS
DOCUMENT MAY BE BROUGHT BY LICENSEE MORE THAN TWO (2) YEARS AFTER THE EVENT GIVING
RISE TO THE CAUSE OF ACTION HAS OCCURRED.

IF UNDER THE LAW RULED APPLICABLE ANY PART OF THIS SECTION IS INVALID, THEN INTERGRAPH
LIMITS ITS LIABILITY TO THE MAXIMUM EXTENT ALLOWED BY SAID LAW.

Export Controls

Intergraph Corporation’s commercial-off-the-shelf software products, customized software and/or third-party
software, including any technical data related thereto (“Technical Data”), obtained from Intergraph Corporation,
its subsidiaries or distributors, is subject to the export control laws and regulations of the United States of
America. Diversion contrary to U.S. law is prohibited. To the extent prohibited by United States or other
applicable laws, Intergraph Corporation software products, customized software, Technical Data, and/or third-
party software, or any derivatives thereof, obtained from Intergraph Corporation, its subsidiaries or distributors
must not be exported or re-exported, directly or indirectly (including via remote access) under the following
circumstances:

a. To Cuba, Iran, North Korea, the Crimean region of Ukraine, or Syria, or any national of these countries or
territories.

b.  To any person or entity listed on any United States government denial list, including, but not limited to, the
United States Department of Commerce Denied Persons, Entities, and Unverified Lists, the United States
Department of Treasury Specially Designated Nationals List, and the United States Department of State
Debarred List (https://build.export.gov/main/ecr/eg_main_023148).

c. To any entity when Customer knows, or has reason to know, the end use of the software product,
customized software, Technical Data and/or third-party software obtained from Intergraph Corporation, its
subsidiaries or distributors is related to the design, development, production, or use of missiles, chemical,
biological, or nuclear weapons, or other un-safeguarded or sensitive nuclear uses.

d. To any entity when Customer knows, or has reason to know, that an illegal reshipment will take place.

Any questions regarding export/re-export of relevant Intergraph Corporation software product, customized
software, Technical Data and/or third-party software obtained from Intergraph Corporation, its subsidiaries or
distributors, should be addressed to PPM’s Export Compliance Department, 305 Intergraph Way, Madison,
Alabama, 35758 USA or at exportcompliance@intergraph.com. Customer shall hold harmless and indemnify
PPM and Hexagon Group Company for any causes of action, claims, costs, expenses and/or damages resulting
to PPM or Hexagon Group Company from a breach by Customer.

Trademarks

Intergraph®, the Intergraph logo®, Intergraph Smart®, SmartPlant®, SmartMarine®, SmartSketch®, SmartPlant
Cloud®, PDS®, FrameWorks®, I-Route, I-Export, Isogen®, SPOOLGEN, SupportManager®, SupportModeler®,
SAPPHIRE®, TANK, PV Elite®, CADWorx®, CADWorx DraftPro®, GTSTRUDL®, and CAESAR II® are trademarks
or registered trademarks of Intergraph Corporation or its affiliates, parents, subsidiaries. Hexagon and the
Hexagon logo are registered trademarks of Hexagon AB or its subsidiaries. Microsoft and Windows are
registered trademarks of Microsoft Corporation. ACIS is a registered trademark of SPATIAL TECHNOLOGY,
INC. Infragistics, Presentation Layer Framework, ActiveTreeView Ctrl, ProtoViewCtl, ActiveThreed Citrl,
ActiveListBar Ctrl, ActiveSplitter, ActiveToolbars Ctrl, ActiveToolbars Plus Ctrl, and ProtoView are trademarks of
Infragistics, Inc. Incorporates portions of 2D DCM, 3D DCM, and HLM by Siemens Product Lifecycle
Management Software Il (GB) Ltd. All rights reserved. Gigasoft is a registered trademark, and ProEssentials a
trademark of Gigasoft, Inc. VideoSoft and VXFlexGrid are either registered trademarks or trademarks of
ComponentOne LLC 1991-2017, All rights reserved. Oracle, JD Edwards, PeopleSoft, and Retek are registered
trademarks of Oracle Corporation and/or its affiliates. Tribon is a trademark of AVEVA Group plc. Alma and
act/cut are trademarks of the Alma company. Other brands and product names are trademarks of their
respective owners.

CADWorx Design Review contains Autodesk® RealDWG by Autodesk, Inc., copyright ©
Autodesk, Inc. All rights reserved. Autodesk, Inc., 111 Mclnnis Parkway, San Rafael,
California 94903 ("Autodesk") is a third-party beneficiary to this Agreement to the extent
that the Software Product contains RealDWG, and to the extent that the provisions herein
relate to Licensee’s use of the Software Product containing RealDWG. Such provisions
are made expressly for the benefit of Autodesk, and are enforceable by Autodesk in
addition to Intergraph. BricsCAD is a registered trademark of Bricsys NV.
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Day 1

Introduction to the PV Elite Interface

Options, Configuration Settings, and Design Parameters
Modelling Basics

Material Databases

Semi-Elliptical Head Design

Design and Analysis of a Vertical tower to US Code ASME VIII Division 1

Design parameters input

Loads & Load Cases for stresses induced in the tower
Wind and Seismic data

ASME (/ASTM) Materials

Skirt Support, with openings, and Base (/ring...) analysis
Dished heads

Cylindrical shells

Conical sections

Cone to shell junction rings

Nozzles and Manways

Liquid Content input

Platforms and Ladders

Trays, Packing and Insulation

Miscellaneous weight and Piping Detail

Forces and Moments

Tailing lugs and Rigging Analysis

Vertical tower to European Code EN 13445

+

Revised load cases

EN Materials...

(no cone to shell junction rings)

Nozzle (DIN) input, including adding drain pipe
Instrument Domes

Non-circular platforms
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Day 2

Horizontal Vessel to British Code PD 5500
+
Simple vessel (Drum) modelling
Longitudinal Weld Seam settings
Nozzle (ANSI) input, including Radial, Hillside, Tangential and Nozzle on Nozzle
Sump modelling
Stiffener Rings for External Pressure
Liquid Content input continued
Support Saddles
Analysis and Results
Output options

Convert an existing ASME VIII Div. 1 design to EN 13445

New Design Code

Change materials for main vessel components
Change nozzle materials

Change Basering and bolting materials

Remove any cone / shell junction rings

Reset Load Cases

Analyze & Review results and edit vessel to pass

Comparison of code criteria USA, UK and Europe

Allowable Stress

Joint Factors

Design of cylindrical shells

Design of dished heads

Nozzle (opening) reinforcement calculations
Comparing ASME VIII Div. 1 and Div. 2
Nozzle reinforcement interference

WRC 107 Local stress analysis in main program and CodeCalc
Fatigue analysis
Legs, Lugs and Half Pipe Jacket
CodeCalc Exercises;
Jacketed Vessel
Rectangular Vessel
(ASME VIII) Div. 1 App. 14 Large Opening calculation
Nozzle calculation

API 579 Fitness for Purpose Exercises;

General metal loss to APl 579 Section 4
Groove like flaw assessment to API 579 Section 5

Composite vessel design, including;

Welded flat heads with uniform patterned holes or large opening
‘Nozzle’ on large opening

Body Flanges

Nozzle on Blind flange

Support lugs
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Day 3
Heat exchanger with fixed tubesheet to ASME VIl Division 1 (UHX)

Technical discussion

Fixed tubesheet exchanger modelling; Shell and Channel(/Tube) sides
Tubesheet attachment to Body Flange

Tube Layout and Bundle design

Load Cases input for different process scenarios, and reporting
Alternative tube material investigation

Expansion Joint modelling

Shell Band modelling

Heat exchanger with immersed / submerged floating head to EN 13445

+

Stationary tubesheet between Body Flanges
Floating tubesheet / bolted Spherical Cover design
Potential design issues

Heat exchanger with U-tube bundle to PD5500

+

Tubesheet attachment to Body Flange

*,

« Stress definitions and some common PV Elite error messages

*,

« EN 13445 Nozzle external loads Limit Analysis discussion




