Proceedings of
ASME 2023 Pressure Vessels
& Piping Conference

(PVP2023)

Volume 1

July 16-21, 2023
Atlanta, Georgia

Conference Sponsor

Pressure Vessels and Piping Division

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
Two Park Avenue * New York, N.Y. 10016


https://crossmark.crossref.org/dialog/?doi=10.1115/PVP2022-FM1&domain=pdf&date_stamp=2022-11-04
https://crossmark.crossref.org/dialog/?doi=10.1115/PVP2023-FM1&domain=pdf&date_stamp=2023-11-29

© 2023, The American Society of Mechanical Engineers, 2 Park Avenue, New York, NY 10016, USA
(Www.asme.org)

All rights reserved. Printed in the United States of America. Except as permitted under the United States Copyright Act of 1976,
no part of this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval
system, without the prior written permission of the publisher.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS FROM SOURCES BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS AUTHORS

OR EDITORS GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED IN

THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE FOR ANY ERRORS,

OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS INFORMATION. THE WORK IS PUBLISHED WITH
THE UNDERSTANDING THAT ASME AND ITS AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT ARE
NOT ATTEMPTING TO RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH ENGINEERING OR

PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE PROFESSIONAL SHOULD BE

SOUGHT.

ASME shall not be responsible for statements or opinions advanced in papers or . . . printed in its publications (B7.1.3). Statement
from the Bylaws.

For authorization to photocopy material for internal or personal use under those circumstances not falling within the fair use
provisions of the Copyright Act, contact the Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923, tel:
978-750-8400, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or submitted online
at: https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-and-permissions

ISBN: 978-0-7918-8744-8



2023 ASME PRESSURE VESSELS & PIPING CONFERENCE
WELCOME FROM THE CHAIR

Welcome to Atlanta for the 2023 ASME Pressure Vessels & Piping Conference, where the PVP
Division is pleased to return for the first time since 2001. The PVP Conference is known as the
outstanding international technical forum for participants to further their knowledge base by being
exposed to diverse topics, and exchange opinions and ideas with leading experts from industry
and academia. The conference is built on a pioneering spirit that disseminates the cutting-edge
Knowledge on Pressure Vessels and Piping Technologies for our global community of practice.
Our international experts come from 35 different countries in Europe, Africa, the Middle East,
Asia, the Americas, and the Oceania Islands will present their latest research findings in the areas
of pressure vessels and piping.

The ASME Pressure Vessels and Piping Division is the primary sponsor of this Conference, with
additional participation by the ASME Nondestructive Evaluation, Diagnosis and Prognosis
Division (NDPD). This year, under the theme “Re-Energizing the Pressure Vessels and Piping
Community,” the conference has attracted 406 technical papers and over 60 presentations
organized into more than 130 technical and panel sessions, three Technical Tutorials, one Special
Tutorial, a special event for Early Career Engineers, and the Rudy Scavuzzo Student Paper
Competition. A collection of Technology Exhibits, formerly known as the Technology
Demonstration Forum, is also organized as part of our Technical Program. The Opening
Ceremony and Plenary Session features keynote presentations by expert speakers, including Mr.
Earl Berry, Vice President of Engineering at Southern Nuclear.

Technical papers and presentations presented at this Conference are separated into Tracks,
according to their technical areas. Technical papers are available online to registered attendees
via the Conference App, or the PVP2023 Online Site assembled by Pinetec. Hard copy volumes
of post-Conference Proceedings will be published by ASME after the Conference. Authors are
also encouraged to submit their papers to the Editor of the Journal of Pressure Vessel Technology
(JPVT), Dr. Young W. Kwon, (ywkwon@nps.edu) for further review and publication in the JPVT.

On behalf of the PVP Senate Operating Committee, the PVP Division Management Committee,
Yasumasa Shoji, the PVP2023 Technical Program Chair, and myself, the PVP2023 Conference
Chair, we would like to extend our sincere gratitude to all Contributing Authors, Reviewers,
Panelists, Tutorial Leaders, Session Organizers, Session Chairs and Co-Chairs, and Technical
Track Organizers. We would also like to extend our thanks to our ASME colleagues including
Manager of Conferences and Events Kim Miceli, Senior Manager of Technical and Engineering
Communities Operations Jamie Hart, Publications Coordinator Mary Rose MacDonald, and
Senior Manager of Conference e-Tools Stacey Cooper. Without the contributions and assistance
of those mentioned above, we would not have been able to achieve the success of the PVP2023
Conference. Finally, we would also like to recognize our financial sponsors for their generosity.
Their contributions are greatly appreciated.

Clay D. Rodery
PVP2023 Conference Chair
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Recent Developments in Chinese Codes and Standards

Guide Deng, China Special Equipment Inspection Research Institute
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Fatigue and Ratcheting Issues in Pressure Vessel and Piping Design
Steven Xu, Kinectrics

Wolf Reinhardt, SNC Lavalin
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Probabilistic and Risk-Informed Methods for Structural Integrity Assessment
(Joint with M&F)
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Warren Brown, Integrity Engineering Solutions
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Analysis of the Effect of Pre-Crack Curvature in Mini-C(T) Specimen on Fracture PVP2023-102699
Toughness Evaluation
Masaki Shimodaira, Yoosung Ha, Hisashi Takamizawa, Jinya Katsuyama, and
Kunio Onizawa
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Fractography of Neutron Irradiated RPV Steels — A Comparison of Shift in
Reference Temperature and Net Hardening
Aniruddh Das, Paul Chekhonin, Mario Houska, Florian Obermeier, and
Eberhard Altstadt

Fracture Characterization of Structural Steel S275JR Using Conventional CT
Specimens, Mini-CT Specimens and Small Punch Specimens: A Comparison
Marcos Sanchez, Sergio Cicero, and Borja Arroyo

Present Status of the Fractesus Project: Round Robin on Unirradiated Materials
G. Bonny, E. Altstadt, P. Arffman, S. Cicero, F. Obermeier, T. Petit, H. Swan,
R. Chaouadi, E. Gaganidze, B. Hargitai, M. Kolluri, R. Kopriva, P.
Rozsahegyi, M. Serrano, P. Spétig, I. Uytdenhouwen, H. Wilcox, and M.
Yamamoto

Linkage of Fracture Assessment Methodology With Fracture Toughness Testing
Procedures
Adam J. Cooper, Peter James, and John Sharples

Literature Review on Testing of Mini-CT Specimen to Characterize the Ductile-to-
Brittle Transition Range and the Upper Shelf Regime
Marcos Sanchez, Sergio Cicero, and Sergio Arrieta

Assessment of the Need to Consider HAZ Properties as Part of RPV Integrity
Management
Mark Kirk, Marjorie Erickson, and Elliot J. Long

Numerical Prediction of Fracture Toughness of a Reactor Pressure Vessel Steel
Based on Experiments Using Small Specimens
Timo Metzler, Ermile Gaganidze, and Jarir Aktaa

The Effect of Loss of Constraint on the Initiation of Ductile Fracture in a Mini-CT
Meng Li, Rachid Chaouadi, Inge Uytdenhouwen, Thomas Pardoen, and
Giovanni Bonny

Sub-Sized Creep Specimen Testing for High Throughput and Post-Irradiation
Testing
Michael D. McMurtrey and Ninad Mohale

High Temperature Codes and Standards

Development of the Buckling Evaluation Method for Large Scale Vessels in Fast
Reactors by the Testing of Grade 91 Steel and Austenitic Stainless Steel Vessels
Subjected to Horizontal and Cyclic Vertical Loading
Takashi Okafuji, Kazuhiro Miura, Hiromi Sago, Hisatomo Murakami, Masanori
Ando, and Satoshi Okajima

Development of a Web-Based Design Evaluation Platform for Elevated
Temperature Design as per ASME Section Il Division 5, ASME CC-2843 and
RCC-MRx

Hyeong-Yeon Lee, Ki-Ean Nam, Nam-Su Huh, and Min-Kyu Kim

Analysis of Piping Components for High Temperature-Example Problem
Reza Adibi-Asl

PVP2023-103648

PVP2023-105437

PVP2023-105449

PVP2023-105571

PVP2023-105596

PVP2023-105904

PVP2023-105918

PVP2023-106216

PVP2023-107524

PVP2023-105707

PVP2023-106584

PVP2023-107112
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Hydrogen Effects on Material Behavior for Structural Integrity
Assessment (Joint with MF)

Technical Basis of ASME B31.12 Code Case 218: Use of Enhanced Materials
Performance Factors (Hr and M) of 1.0
Kang Xu and Mahendra Rana

Comparison of Design Approaches on the Design Lifetime Prediction of Gaseous
Hydrogen Storage Tanks
Carl Fischer, Heiner Oesterlin, and Thorsten Michler

Comparison of the Fatigue Life in Hydrogen Environment Using ASME Section
VIII, Division 3 and ASME Section VIII, Division 2
Koray Kuscu and Mandeep Singh

Improvement of Flaw Characterization Rules for FFS

Towards an Improvement of Allowable Planar Flaws of ASME Code Section XI
Acceptance Standards for Ferritic Steel Materials
Valéry Lacroix, Pierre Dulieu, and Kunio Hasegawa

Revision of Allowable Planar Flaw Tables of ASME B&PV Code Section Xl for
Ferritic Steel Materials
Pierre Dulieu, Valéry Lacroix, and Kunio Hasegawa

Master Curve Method and Applications

Master Curve Evaluation Using Miniature C(T) Specimens as Part of a Round
Robin Program Within the FRACTESUS Project
Frideriki Naziris, Rebeca Hernandez Pascual, Timo Metzler, Ermile
Gaganidze, Inge Uytdenhouwen, and Murthy Kolluri

Mechanical Properties of Nuclear Graphite and Their
Implementation in Codes and Standards (Joint with MF)

Simplified Method for Adjusting the Shape and Characteristic Strength Parameters
of the Weibull Strength Distribution of Graphite Materials
Michael Saitta and Gwennaél Beirnaert

Semi-Empirical Modeling of Irradiation-Induced Dimensional Change in H-451
Nuclear Graphite
Steve Johns and William E. Windes

Probabilistic Assessment Tool for Graphite Component Reliability
Joseph Bass, Raj lyengar, and Christopher Ulmer

Development of a Graphite Irradiation Qualification Plan for the XE-100 Reactor
Anne A. Campbell, Josina W. Geringer, Adrian M. Schrell, Samuel Baylis,
Timothy Lucas, Peter J. Pappano, and Martin van Staden

PVP2023-105727

PVP2023-105732

PVP2023-107120

PVP2023-103446

PVP2023-103472

PVP2023-107254

PVP2023-105207

PVP2023-105209

PVP2023-106469

PVP2023-106610
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Finite Element Model Mesh Refinement Effects on Qualification of Nuclear Grade
Graphite Components
Andrea Mack, William Hoffman, Joseph Bass, and William Windes

Probabilistic and Risk-Informed Methods for Structural Integrity
Assessment (Joint with MF)

Statistical Approach to Developing a Performance Monitoring Program
David L. Rudland and Dan Widrevitz

Technical Basis for Inspection Optimization and Deferral of PWR Steam Generator
Component Examinations
Nathaniel G. Cofie, Dilip Dedhia, Scott T. Chesworth, Do Jun Shim, and
Robert Grizzi

Probabilistic Fracture Mechanics Evaluation of PWR Cast Austenitic Stainless
Steel Piping Components — Axial Cracking Methods and Results
Kevin Fuhr, Matt Wolfson, Glenn White, Markus Burkardt, and Do Jun Shim

A Review of Current Best Practice for Validation of Probabilistic Fracture
Mechanics Codes for Assessment of Nuclear Structural Integrity
Steven X. Xu, David L. Rudland, and Douglas A. Scarth

Recent Developments in ASME Codes and Standards

Development of a Piping Qualification Methodology and Testing — Proposal
Enhancement to ASME BPVC and B31 Certification
Irawan Josodipuro

A Universal Inelastic Constitutive Model for High Temperature Deformation
Tianju Chen and Mark C. Messner

Notch Effect on Creep-Fatigue Behavior of Alloy 617 at Elevated Temperature
Peijun Hou, Yanli Wang, and Ting-Leung Sham

A Method for Evaluation of Creep-Fatigue Life at Low Strain Ranges
Peijun Hou, Yanli Wang, and Ting-Leung Sham

Path Forward: Materials Data Modernization for ASME Codes and Standards in
the Artificial Intelligence Era
Weiju Ren

Case Study on the Acceptance of a Unique Refractory Material in ASME Section
VI
Daniel T. Peters, Rahul Kapadia, Maarten Hoeijmakers, Harald Koestenbauer,
and Florian Niggl

A Comprehensive Sample Problem for Section Il Division 5 Design by Elastic
Analysis
Bipul Barua and M. C. Messner

PVP2023-107369

PVP2023-105203

PVP2023-105958

PVP2023-107363

PVP2023-107513

PVP2023-103837

PVP2023-105946

PVP2023-106503

PVP2023-106512

PVP2023-106799

PVP2023-106904

PVP2023-107325
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Recent Developments in Chinese Codes and Standards

Exploration of Design, Manufacture and Maintenance of Pressure Vessels in
China Under Background of the Internet
Xuedong Chen, Zhichao Fan, Shuangqing Xu, Jiushao Hu, and Jianxin Zhu

Research on China’s LNG Terminal Standard System and Intelligent Management
Mode
Hangjian Hu, Yongli He, Xin Liu, and Zhixiang Duan

Research on Optimization of Database Security System of Chemical Industry Park
Structures
Yuxuan Cao, Kejing Liu, Rui Xue, Kaijian Xu, and Zhou Fang

Study on the Mechanical Response of Gas Cylinders Under Shock Load
Zhou Fang, Gang Wu, Ce Song, Jun Yuan, and Zhe Wang

Study on Regular Inspection Standard of Large Volume Carbon Fiber Fully Wound
Cylinder Bundles
Zhou Fang, Qia Liu, and Zhe Wang

Longitudinal Cracking Failure at the Skirt-to-Cone Joint of Large Coke Drum in
Delayed Coking Unit
Xin Ma, Yining Wang, Xiaoliang Wang, and Yi Xie

Experimental Investigation on the Pull-Out Strength of Flexibly Expanded Tube-to-
Tubesheet Joints
Xin Ma, Wenli Dong, Xiaoliang Wang, and Zhigiang Ge

Identification of Typical Damage Mechanism of Coke Drum in Delayed Coking Unit
Xin Ma, Yi Xie, and Zhigiang Ge

Repair, Replacement and Mitigation for Fitness-for-Service Rules

History and Technical Scope of Code Case N-513
Stephen M. Parker, Stephen L. McCracken, Robert O. McGill, and loannis D.
Patten

Elimination of the 48-Hour Hold for Ambient Temperature Temper Bead Welding
With Austenitic Weld Metal
Steven L. McCracken and Asif Patel

Influence of Electrode Weave Width on Weld Heat Input
Jonathan Tatman, Mitchell Hargadine, and Steven L. McCracken

Structural Integrity of Pressure Components

Steam-Generator Grade P91 Steel Component Weld Creep-Assessment
Ottaviano Grisolia, Lorenzo Scano, Francesco Piccini, Antonietta Lo Conte,
Massimiliano De Agostinis, and Stefano Fini

PVP2023-106217

PVP2023-106537

PVP2023-107094

PVP2023-107108

PVP2023-107121

PVP2023-107535

PVP2023-107583

PVP2023-107648

PVP2023-106137

PVP2023-107489

PVP2023-107519

PVP2023-102473
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Fatigue Property Evaluation of Metallic AM Parts and Determination of Design
Stress Allowables
Pingsha Dong, George Rawls, and Tim Krentz

Design of Torispherical and Ellipsoidal Heads in Pressure Vessel and Review of
Restrictions for the Onset of Buckling-Internal Pressure in ASME Sec.VIlI Div.1: A
Comparative Study of Various Codes of Construction

Sujay S. Pathre, Ameya Mathkar, and Shyam Gopalakrishnan

Further Studies Into the Impact of Cladding Residual Stress in Flaw Tolerance
Assessments of Clad Vessels
Benjamin Pellereau, Joshua White, and Andrew Wood

Meridional Direction Limits for Local Primary Membrane Stress Between Sm and
1.1Sm
Rafal Sulwinski, Qi Li, Rusty Johnston, and Sreelatha Kilambi

PVP2023-106814

PVP2023-107243

PVP2023-107431

PVP2023-107684
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