Pressure Vessel Design Guides And Procedures
If you ally infatuation such a referred Pressure Vessel Design Guides And Procedures book that will
present you worth, get the unconditionally best seller from us currently from several preferred authors. If
you desire to comical books, lots of novels, tale, jokes, and more fictions collections are with launched,
from best seller to one of the most current released.
You may not be perplexed to enjoy every ebook collections Pressure Vessel Design Guides And
Procedures that we will certainly offer. It is not concerning the costs. Its just about what you need
currently. This Pressure Vessel Design Guides And Procedures, as one of the most working sellers here
will extremely be accompanied by the best options to review.

Glass Fiber Reinforced Metal Pressure Vessel Design Guide 1972 This Engineering Guide presents
curves and general equations for safelife design of lightweight glass fiber reinforced (GFR) metal
pressure vessels operating under anticipated Space Shuttle service conditions. The high composite
vessel weight efficiency is shown to be relatively insensitive to shape, providing increased flexibility to
designers establishing spacecraft configurations. Spheres, oblate spheroids, and cylinders constructed of
GFR Inconel X-750, 2219-T62 aluminum, and cryoformed 301 stainless steel are covered; design
parameters and performance efficiencies for each configuration are compared at ambient and cryogenic
temperature for an operating pressure range of 690 to 2760 N/cm2 (1000 to 4000 psi). Design variables
are presented as a function of metal shell operating to sizing (proof) stress ratios for use with fracture
mechanics data generated under a separate task of this program. Application of the fracture mechanics
information to the data of this Guide provides a basis for appropriate selection of vessel proof test levels
and safe life design configurations for Space Shuttle composite tanks with load sharing liners.
Design for Creep R.K. Penny 2012-12-06 Our rationale for the second edition remains the same as for
the first edition, which appeared over twenty years ago. This is to offer simplified, useful and easily
understood methods for dealing with the creep of components operating under conditions met in practice.
When the first edition was written, we could not claim that the methods which were introduced were welltried. They were somewhat conjectural, although firmly based, but not sufficiently well devel oped. Since
that time, the Reference Stress Methods (RSM) introduced in the book have received much scrutiny and
development. The best recognition we could have of the original methods is the fact that they are now
firmly embedded in codes of practice. Hopefully, we have now gone a long way towards achieving our
original objectives. There are major additions to this second edition which should help to justify our
claims. These include further clarification regarding Reference Stress Methods in Chapter 4. There are
also new topics which depend on RSM in varying degrees: • Creep fracture is covered in Chapter 7,
where methods for assessing creep crack initiation and crack growth are fully described. This chapter
starts with a review of the basic concepts of fracture mechanics and follows with useful, approximate
methods, compatible with the needs of design for creep and the availability of standard data. •
Creep/fatigue interactions and environmental effects appear in Chapter 8.
Pressure Vessel Design Manual Dennis R. Moss 2004-01-24 A pressure vessel is a container that holds
a liquid, vapor, or gas at a different pressure other than atmospheric pressure at the same elevation.
More specifically in this instance, a pressure vessel is used to 'distill'/'crack' crude material taken from the
ground (petroleum, etc.) and output a finer quality product that will eventually become gas, plastics, etc.
This book is an accumulation of design procedures, methods, techniques, formulations, and data for use
in the design of pressure vessels, their respective parts and equipment. The book has broad applications
to chemical, civil and petroleum engineers, who construct, install or operate process facilities, and would
also be an invaluable tool for those who inspect the manufacturing of pressure vessels or review designs.
* ASME standards and guidelines (such as the method for determining the Minimum Design Metal
Temperature)are impenetrable and expensive: avoid both problems with this expert guide. * Visual aids
walk the designer through the multifaceted stages of analysis and design. * Includes the latest
procedures to use as tools in solving design issues.
Pressurization Systems Design Guide: pt.A-B. Design procedures and data Aerojet-General Corporation

1966
Structural Analysis and Design of Process Equipment Maan H. Jawad 2018-07-18 Still the only book
offering comprehensive coverage of the analysis and design of both API equipment and ASME pressure
vessels This edition of the classic guide to the analysis and design of process equipment has been
thoroughly updated to reflect current practices as well as the latest ASME Codes and API standards. In
addition to covering the code requirements governing the design of process equipment, the book
supplies structural, mechanical, and chemical engineers with expert guidance to the analysis and design
of storage tanks, pressure vessels, boilers, heat exchangers, and related process equipment and its
associated external and internal components. The use of process equipment, such as storage tanks,
pressure vessels, and heat exchangers has expanded considerably over the last few decades in both the
petroleum and chemical industries. The extremely high pressures and temperatures involved with the
processes for which the equipment is designed makes it potentially very dangerous to property and life if
the equipment is not designed and manufactured to an exacting standard. Accordingly, codes and
standards such as the ASME and API were written to assure safety. Still the only guide covering the
design of both API equipment and ASME pressure vessels, Structural Analysis and Design of Process
Equipment, 3rd Edition: Covers the design of rectangular vessels with various side thicknesses and
updated equations for the design of heat exchangers Now includes numerical vibration analysis needed
for earthquake evaluation Relates the requirements of the ASME codes to international standards
Describes, in detail, the background and assumptions made in deriving many design equations
underpinning the ASME and API standards Includes methods for designing components that are not
covered in either the API or ASME, including ring girders, leg supports, and internal components
Contains procedures for calculating thermal stresses and discontinuity analysis of various components
Structural Analysis and Design of Process Equipment, 3rd Edition is an indispensable tool-of-the-trade
for mechanical engineers and chemical engineers working in the petroleum and chemical industries,
manufacturing, as well as plant engineers in need of a reference for process equipment in power plants,
petrochemical facilities, and nuclear facilities.
Guide to Information Sources in Engineering Charles R. Lord 2000 The only source that focuses
exclusively on engineering and technology, this important guide maps the dynamic and changing field of
information sources published for engineers in recent years. Lord highlights basic perspectives, access
tools, and English-language resources--directories, encyclopedias, yearbooks, dictionaries, databases,
indexes, libraries, buyer's guides, Internet resources, and more. Substantial emphasis is placed on digital
resources. The author also discusses how engineers and scientists use information, the culture and
generation of scientific information, different types of engineering information, and the tools and
resources you need to locate and access that material. Other sections describe regulations, standards
and specifications, government resources, professional and trade associations, and education and career
resources. Engineers, scientists, librarians, and other information professionals working with engineering
and technology information will welcome this research
Guide to Technical Documents Naval Civil Engineering Laboratory (Port Hueneme, Calif.) 1974
Lees' Loss Prevention in the Process Industries Frank Lees 2005-01-25 Over the last three decades the
process industries have grown very rapidly, with corresponding increases in the quantities of hazardous
materials in process, storage or transport. Plants have become larger and are often situated in or close to
densely populated areas. Increased hazard of loss of life or property is continually highlighted with
incidents such as Flixborough, Bhopal, Chernobyl, Three Mile Island, the Phillips 66 incident, and Piper
Alpha to name but a few. The field of Loss Prevention is, and continues to, be of supreme importance to
countless companies, municipalities and governments around the world, because of the trend for
processing plants to become larger and often be situated in or close to densely populated areas, thus
increasing the hazard of loss of life or property. This book is a detailed guidebook to defending against
these, and many other, hazards. It could without exaggeration be referred to as the "bible" for the
process industries. This is THE standard reference work for chemical and process engineering safety
professionals. For years, it has been the most complete collection of information on the theory, practice,
design elements, equipment, regulations and laws covering the field of process safety. An entire library of
alternative books (and cross-referencing systems) would be needed to replace or improve upon it, but
everything of importance to safety professionals, engineers and managers can be found in this allencompassing reference instead. Frank Lees' world renowned work has been fully revised and expanded
by a team of leading chemical and process engineers working under the guidance of one of the world’s
chief experts in this field. Sam Mannan is professor of chemical engineering at Texas A&M University,

and heads the Mary Kay O’Connor Process Safety Center at Texas A&M. He received his MS and Ph.D.
in chemical engineering from the University of Oklahoma, and joined the chemical engineering
department at Texas A&M University as a professor in 1997. He has over 20 years of experience as an
engineer, working both in industry and academia. New detail is added to chapters on fire safety,
engineering, explosion hazards, analysis and suppression, and new appendices feature more recent
disasters. The many thousands of references have been updated along with standards and codes of
practice issued by authorities in the US, UK/Europe and internationally. In addition to all this, more
regulatory relevance and case studies have been included in this edition. Written in a clear and concise
style, Loss Prevention in the Process Industries covers traditional areas of personal safety as well as the
more technological aspects and thus provides balanced and in-depth coverage of the whole field of
safety and loss prevention. * A must-have standard reference for chemical and process engineering
safety professionals * The most complete collection of information on the theory, practice, design
elements, equipment and laws that pertain to process safety * Only single work to provide everything;
principles, practice, codes, standards, data and references needed by those practicing in the field
NBS Special Publication 1968
United States Government Organization Manual 1962
Proceedings of the 8th International Conference on Fracture, Fatigue and Wear Magd Abdel Wahab
2021-01-12 This proceedings gather a selection of peer-reviewed papers presented at the 8th
International Conference on Fracture Fatigue and Wear (FFW 2020), held as a virtual conference on
26–27 August 2020. The contributions, prepared by international scientists and engineers, cover the
latest advances in and innovative applications of fracture mechanics, fatigue of materials, tribology, and
wear of materials. In addition, they discuss industrial applications and cover theoretical and analytical
methods, numerical simulations and experimental techniques. The book is intended for academics,
including graduate students and researchers, as well as industrial practitioners working in the areas of
fracture fatigue and wear.
Design Guide for Radioisotope Power Generator Pressure Vessels Bernard M. Finn 1974 The guide is
the end product of an engineering investigation to establish criteria and inspection procedures to assure
long term structural and watertight integrity for radioisotope power generator (RPG) pressure vessels.
The suggested construction of the RPG consists of a cylindrical pressure housing with either two formed
torospherical end closures circumferentially edge welded to the housing or a flanged housing to which a
formed end closure is bolted. The materials of construction are comprised of alloys of nickel, copper and
titanium with the Hastelloy alloy C-276 being the preferred choice. The design of the electrical penetrator
follows that suggested in the 'Handbook of Vehicle Penetrators, Connectors and Harnesses for Deep
Ocean Applications.' The testing requirements consist of design verification tests for the electrical
penetrators and sequential hydrostatic and leak testing of the RPG pressure vessel. The hydrostatic tests
should be performed at 1.5 times design operating pressure. (Author).
Motor design for maximum material exploitation and magnetization procedure with in-line quality check
for mass production Dinca, Christian 2017-03-09 To reduce the amount of Rare-earth Elements in high
efficient permanent magnet electric motors, the magnetic stray flux has to be reduced. Additonally, a
temperature reduction inside the motor reduces the necessary amount of the so called Heavy Rare-earth
Elements, which account for the bulk part of the magnet material costs. In this thesis a permanent
magnet motor in wet rotor configuration for an automotive application is designed. It was shown that by
simple thermal improvements of the electric insulation system the maximum temperature of the stator
can be reduced. Extensive measurements on different combinations of insulation material of the stator
and the development of a new thermal model for orthocyclic wound stators were performed. Due to the
use of fiber cans eddy current losses could be eliminated and the stray flux minimized. In a second stage
a magnetizing fixture was build up, which is able to magnetize the buried magnets inside the rotor. The
rotor and the magnetizing fixture was developed, so that the magnets can be optimal magnetized. To
check the quality of the magnets the magnetizing coil was developed in a way, such that the hysteresis
curve of every single magnet during magnetization can be measured. Different magnets were tested and
ways to calculate parasitics are given. Um die Menge an Selten Erden in hoch-effizienten permanent
erregten Elektromotoren zu reduzieren, muss der magnetische Streufluss verringert werden. Eine
Temperaturreduktion im Motor verringert zudem die nötige Menge an so genannten schweren Selten
Erden, welche einen Großteil der Kosten der Magnetmaterialien ausmachen. In dieser Arbeit wird dazu
ein permanent erregter Nassläufer für eine automotive Anwendung ausgelegt. Es konnte gezeigt werden,
dass durch einfache Maßnahmen im Bereich der elektrischen Isolation die maximale Temperatur im

Stator reduziert werden konnte. Umfangreiche Messungen an verschiedenen Kombinationen von
elektrischen Isolationen des Stators und die Entwicklung eines neuen thermischen Models für
orthozyklisch gewickelte Statoren wurden getätigt. Durch Einsatz von Spaltrohren aus
Faserverbundwerkstoffen konnten die Wirbelstromverluste beseitigt werden und der Streufluss minimiert
werden. In einem zweiten Schritt wurde eine Magnetisiervorrichtung aufgebaut, mit der die zu Anfang
unmagnetisierten eingebetteten Magneten im Rotor aufmagnetisiert werden konnten. Der Rotor wurde
zudem zusammen mit der Magnetisierungsspule so ausgelegt, dass die Magnete optimal magnetisiert
werden können. Um die Qualität der Magnete zu testen wurde die Magnetisierspule zudem so ausgelegt,
dass eine Messung der Hysteresekurve jedes einzelnen Magneten während der Magnetisierung möglich
ist. Verschiedene Magnete wurden vermessen und Möglichkeiten zur Bestimmung von parasitären
Effekten gegeben.
Controlling the Atom George T. Mazuzan 1985-01-01
Scientific and Technical Aerospace Reports 1983
Practical Guide to Pressure Vessel Manufacturing Sunil Kumar Pullarcot 2002-01-22 This text explains
vessel manufacture and procedures for quality assurance and control, methods for code specification
compliance, all stages of the manufacturing process, and promotes uniformity of inspection, testing, and
documentation. Analyzing radiographic testing procedures, the book acts as an explanation to the ASME
code, features the A to Z of fabrication methodology, discusses NDT, heat treatment, and pad air and
hydrostatic tests, methodology to compile a Manufacturer's Data Report, typical quality, inspection, and
test plans, the requirements of welding procedure specification, procedure qualification records, and
welder qualification tests, and recommended tolerances for vessels.
A Quick Guide to API 510 Certified Pressure Vessel Inspector Syllabus Clifford Matthews 2010-10-22
The API Individual Certification Programs (ICPs) are well established worldwide in the oil, gas, and
petroleum industries. This Quick Guide is unique in providing simple, accessible and well-structured
guidance for anyone studying the API 510 Certified Pressure Vessel Inspector syllabus by summarizing
and helping them through the syllabus and providing multiple example questions and worked answers.
Technical standards are referenced from the API ‘body of knowledge’ for the examination, i.e. API 510
Pressure vessel inspection, alteration, rerating; API 572 Pressure vessel inspection; API RP 571
Damage mechanisms; API RP 577 Welding; ASMEVIII Vessel design; ASMEV NDE; and ASME IX
Welding qualifications. Provides simple, accessible and well-structured guidance for anyone studying the
API 510 Certified Pressure Vessel Inspector syllabus Summarizes the syllabus and provides the user
with multiple example questions and worked answers Technical standards are referenced from the API
‘body of knowledge’ for the examination
NRC Regulatory Guides U.S. Nuclear Regulatory Commission 1973 A compilation of currently available
electronic versions of NRC regulatory guides.
Miscellaneous Product Catalog. Translated English of Chinese Standard. (MT; MT/T; MTT)
https://www.chinesestandard.net 2018-01-01 This document provides the comprehensive list of Chinese
Industry Standards - Category: MT; MT/T; MTT.
Publications of the National Bureau of Standards ... Catalog United States. National Bureau of Standards
1980
Nuclear Science Abstracts 1975
ERDA Energy Research Abstracts United States. Energy Research and Development Administration
1977
Pressure Vessels Somnath Chattopadhyay 2004-10-28 With very few books adequately addressing
ASME Boiler & Pressure Vessel Code, and other international code issues, Pressure Vessels: Design
and Practice provides a comprehensive, in-depth guide on everything engineers need to know. With
emphasis on the requirements of the ASME this consummate work examines the design of pressure
vessel com
Proceedings of the 9th International Conference on Fracture, Fatigue and Wear Magd Abdel Wahab
Annual Report U.S. Nuclear Regulatory Commission 1975
Nuclear Safety 1966-12
Process Piping C. Becht 2004 Provides background information, historical perspective, and expert
commentary on the ASME B31.3 Code requirements for process piping design and construction. It
provides the most complete coverage of the Code that is available today and is packed with additional
information useful to those responsible for the design and mechanical integrity of process piping.
Pressure Vessel Design Manual Dennis R. Moss 2012-12-31 Pressure vessels are closed containers

designed to hold gases or liquids at a pressure substantially different from the ambient pressure. They
have a variety of applications in industry, including in oil refineries, nuclear reactors, vehicle airbrake
reservoirs, and more. The pressure differential with such vessels is dangerous, and due to the risk of
accident and fatality around their use, the design, manufacture, operation and inspection of pressure
vessels is regulated by engineering authorities and guided by legal codes and standards. Pressure
Vessel Design Manual is a solutions-focused guide to the many problems and technical challenges
involved in the design of pressure vessels to match stringent standards and codes. It brings together
otherwise scattered information and explanations into one easy-to-use resource to minimize research
and take readers from problem to solution in the most direct manner possible. Covers almost all
problems that a working pressure vessel designer can expect to face, with 50+ step-by-step design
procedures including a wealth of equations, explanations and data Internationally recognized, widely
referenced and trusted, with 20+ years of use in over 30 countries making it an accepted industry
standard guide Now revised with up-to-date ASME, ASCE and API regulatory code information, and dual
unit coverage for increased ease of international use
Pressure Vessels Field Manual Maurice Stewart 2012 The majority of the cost-savings for any oil
production facility is the prevention of failure in the production equipment such as pressure vessels.
Money lost through lost production far outweighs expenses associated with maintenance and proper
operation. However, many new engineers lack the necessary skills to effectively find and troubleshoot
operating problems while experienced engineers lack knowledge of the latest codes and standards. The
fifth book in the Field Manual Series, the Pressure Vessel Operations Field Manual provides new and
experienced engineers with the latest tools to alter, repair and re-rate pressure vessels using ASME,
NBIC and API 510 codes and standards. Step-by-step procedure on how to design, perform in-shop and
in-field inspections and repairs, perform alterations and re-rate a pressure vessel How to select the
appropriate vessel specifications, evaluate associated reports and determine allowable stresses
Calculations for stresses in pressure vessels Select the appropriate materials of construction for a
pressure vessel Design pressure vessels using the ASME Code Section VIII, Division 1 and 2 to best fit
the circumstance
Power Boilers Martin D. Bernstein 1998 A comprehensive new guide to the construction rules for power
boilers-their intent, application, and interpretation. This unique guide provides expert advice and useful
information for design engineers, project managers, architect engineers, manufacturing engineers, boiler
operators, insurance inspectors, and other power boiler professionals. Includes explanation use of the
other Sections of the Boiler and Pressure Vessel Code that affect construction. With chapters on boiler
life extension and repairs and alteration of boilers under the rules of the National Board Inspection Code.
Covers 1998 Edition of Section I Contents: Scope of Section I, Materials, Boiler Design, Piping Design,
NDE Examination, Hydrostatic Testing, 3rd Party Inspection, Standard Pressure Parts, Valves, Valve
Ratings, Requirements, Creep & Fatigue Damage, Allowable Stresses, Inservice Rules, Enforcement of
Section I and Effective Dates, Fabrication and Welding, Certification By Data Reports and Stamping,
Quality Control, Feedwater Supply and Water Level Indication, and References, Appendices, Index of
Interpretations.
Companion Guide to the ASME Boiler & Pressure Vessel Code K. R. Rao 2002 This comprehensive new
guide, available in two volumes, addresses Sections I through XI of the ASME Boiler and Pressure
Vessel Code and Codes B31.1 and B31.3 for Pressure Piping. Contributors also provide examples and
explanatory text, graphics, references, and annotated bibliographic notes. As a result, engineers can
immediately refer to the material requirements to find acceptance criteria. Its indepth treatment of each of
the Code sections makes this the definitive companion book to the ASME Boiler and Pressure Vessel
Code. Volume 1 covers Code Sections I, II, III, IV, VI and VII, as well as Codes B31.1 and B31.3 for
Piping. Volume 2 includes Sections V, VII, IX, X, and XI, as well as special topics relating to the Code.
Each volume contains full introductory material, table of contents. author information, and indexes for
both volumes.
Pressure Vessels Phillip Ellenberger 2004-07-16 Pressure vessels are found everywhere -- from
basement boilers to gasoline tankers -- and their usefulness is surpassed only by the hazardous
consequences if they are not properly constructed and maintained. This essential reference guides
mechanical engineers and technicians through the maze of the continually updated International Boiler
and Pressure Vessel Codes that govern safety, design, fabrication, and inspection. * 30% new
information including coverage of the recent ASME B31.3 code
Using the Engineering Literature Bonnie A. Osif 2006-08-23 The field of engineering is becoming

increasingly interdisciplinary, and there is an ever-growing need for engineers to investigate engineering
and scientific resources outside their own area of expertise. However, studies have shown that quality
information-finding skills often tend to be lacking in the engineering profession. Using the Engineerin
Index of U.S. Nuclear Standards William J. Slattery 1977
Using the Engineering Literature, Second Edition Bonnie A. Osif 2011-08-09 With the encroachment of
the Internet into nearly all aspects of work and life, it seems as though information is everywhere.
However, there is information and then there is correct, appropriate, and timely information. While we
might love being able to turn to Wikipedia® for encyclopedia-like information or search Google® for the
thousands of links on a topic, engineers need the best information, information that is evaluated, up-todate, and complete. Accurate, vetted information is necessary when building new skyscrapers or
developing new prosthetics for returning military veterans While the award-winning first edition of Using
the Engineering Literature used a roadmap analogy, we now need a three-dimensional analysis reflecting
the complex and dynamic nature of research in the information age. Using the Engineering Literature,
Second Edition provides a guide to the wide range of resources available in all fields of engineering. This
second edition has been thoroughly revised and features new sections on nanotechnology as well as
green engineering. The information age has greatly impacted the way engineers find information.
Engineers have an effect, directly and indirectly, on almost all aspects of our lives, and it is vital that they
find the right information at the right time to create better products and processes. Comprehensive and
up to date, with expert chapter authors, this book fills a gap in the literature, providing critical information
in a user-friendly format.
Weld Cracking in Ferrous Alloys R Singh 2008-12-12 Weld cracks are unacceptable defects that can
compromise the integrity of welded structures. Weld cracking can lead to structural failures which at best
will require remedial action and at worst can lead to loss of life. Weld cracking in ferrous alloys reviews
the latest developments in the design, evaluation, prevention and repair of weld cracks. Part one reviews
the fundamentals as well as recent advances in the areas of welding technology, design and material
selection for preventing weld cracking. Part two analyses weld crack behaviour, evaluation and repair of
cracking/cracked welds. The book benefits from an extensive and robust chapter on the topic of NDE and
quality control that was contributed by one of the most respected non-destructive evaluation and
development groups in the world. Part three covers environment assisted weld cracking. With its
distinguished editor and international team of contributors, Weld cracking in ferrous alloys is a valuable
source of reference for all those concerned with improving the quality of welding and welded
components. In the planning and development of this book, particular care has been taken to make the
chapters suitable for people from other disciplines who need to understand weld cracking and failure.
Reviews the latest developments in the design, evaluation, prevention and repair of weld cracks
Assesses recent advances in welding technology, design and material selection Analyses weld crack
behaviour, evaluation and repair including environment assisted weld cracking
Pressure Vessel Design Handbook Henry H. Bednar 1986 A practical handbook, this second edition of a
successful guide will prove itself valuable on a daily basis with its reliable and up to date facts and
figures. The intent is to increase the reader's design efficiency with numerous design shortcuts,
derivations of established design procedures, and new design techniques. Time-saving formulas,
calculations, examples, and solutions to design problems appear throught.
Companion Guide to the ASME Boiler & Pressure Vessel Code K. R. Rao 2006 This is Volume 2 of the
fully revised second edition. Organized to provide the technical professional with ready access to
practical solutions, this revised, three-volume, 2,100-page second edition brings to life essential ASME
Codes with authoritative commentary, examples, explanatory text, tables, graphics, references, and
annotated bibliographic notes. This new edition has been fully updated to the current 2004 Code, except
where specifically noted in the text. Gaining insights from the 78 contributors with professional expertise
in the full range of pressure vessel and piping technologies, you find answers to your questions
concerning the twelve sections of the ASME Boiler and Pressure Vessel Code, as well as the B31.1 and
B31.3 Piping Codes. In addition, you find useful examinations of special topics including rules for
accreditation and certification; perspective on cyclic, impact, and dynamic loads; functionality and
operability criteria; fluids; pipe vibration; stress intensification factors, stress indices, and flexibility factors;
code design and evaluation for cyclic loading; and bolted-flange joints and connections.
United States Government Organization Manual
Rules and Regulations

U.S. Nuclear Regulatory Commission 1987
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