Siemens Sinamics Fault Codes
Getting the books siemens sinamics fault codes now is not type of inspiring means. You could not
abandoned going behind book hoard or library or borrowing from your friends to contact them. This is an
definitely easy means to specifically get lead by on-line. This online statement siemens sinamics fault
codes can be one of the options to accompany you considering having additional time.
It will not waste your time. agree to me, the e-book will agreed announce you extra concern to read. Just
invest tiny era to entrance this on-line publication siemens sinamics fault codes as without difficulty as
review them wherever you are now.

Automotive Diagnostic Fault Codes Techbook Charles White 1998
Functional safety of machine controls Hauke, M. 2019-08-20 The EN ISO 13849-1 standard, “Safety of
machinery – Safety-related parts of control systems”, contains provisions governing the design of such
parts. This report is an update of BGIA Report 2/2008e of the same name. It describes the essential
subject-matter of the standard in its third, revised 2015 edition, and explains its application with reference
to numerous examples from the fields of electromechanics, fluidics, electronics and programmable
electronics, including control systems employing mixed technologies. The standard is placed in its context
of the essential safety requirements of the Machinery Directive, and possible methods for risk assessment
are presented. Based upon this information, the report can be used to select the required Performance
Level PLr for safety functions in control systems. The Performance Level PL which is actually attained is
explained in detail. The requirements for attainment of the relevant Performance Level and its associated
Categories, component reliability, levels of diagnostic coverage, software safety and measures for the
prevention of systematic and common-cause failures are all discussed comprehensively. Background
information is also provided on implementation of the requirements in real-case control systems.
Numerous example circuits show, down to component level, how Performance Levels a to e can be
engineered in the selected technologies with Categories B to 4. The examples provide information on the
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safety principles employed and on components with well-tried safety functionality. Numerous literature
references permit closer study of the examples provided. The report shows how the requirements of EN
ISO 13849-1 can be implemented in engineering practice, and thus makes a contribution to consistent
application and interpretation of the standard at national and international level.
Developing International Software Dr. International (Group) 2003 A reference for writing code for Microsoft
Windows 2000 and Windows XP platforms covers such topics as how to localize applications, design
world-ready programs, avoid legal issues, and determine culture-specific issues.
Product Lifecycle Management to Support Industry 4.0 Paolo Chiabert 2018-12-08 This book constitutes
the refereed post-conference proceedings of the 15th IFIP WG 5.1 International Conference on Product
Lifecycle Management, PLM 2018, held in Turin, Spain, in July 2018. The 72 revised full papers
presented were carefully reviewed and selected from 82 submissions. The papers are organized in the
following topical sections: building information modeling; collaborative environments and new product
development; PLM for digital factories and cyber physical systems; ontologies and data models; education
in the field of industry 4.0; product-service systems and smart products; lean organization for industry 4.0;
knowledge management and information sharing; PLM infrastructure and implementation; PLM maturity,
implementation and adoption; 3D printing and additive manufacturing; and modular design and products
and configuration and change management.
The Prevention of Industrial Accidents Fidelity and Casualty Company of New York 1909
Instrumentation Reference Book Walt Boyes 2009-11-25 The discipline of instrumentation has grown
appreciably in recent years because of advances in sensor technology and in the interconnectivity of
sensors, computers and control systems. This 4e of the Instrumentation Reference Book embraces the
equipment and systems used to detect, track and store data related to physical, chemical, electrical,
thermal and mechanical properties of materials, systems and operations. While traditionally a key area
within mechanical and industrial engineering, understanding this greater and more complex use of sensing
and monitoring controls and systems is essential for a wide variety of engineering areas--from
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manufacturing to chemical processing to aerospace operations to even the everyday automobile. In turn,
this has meant that the automation of manufacturing, process industries, and even building and
infrastructure construction has been improved dramatically. And now with remote wireless instrumentation,
heretofore inaccessible or widely dispersed operations and procedures can be automatically monitored
and controlled. This already well-established reference work will reflect these dramatic changes with
improved and expanded coverage of the traditional domains of instrumentation as well as the cutting-edge
areas of digital integration of complex sensor/control systems. Thoroughly revised, with up-to-date
coverage of wireless sensors and systems, as well as nanotechnologies role in the evolution of sensor
technology Latest information on new sensor equipment, new measurement standards, and new software
for embedded control systems, networking and automated control Three entirely new sections on
Controllers, Actuators and Final Control Elements; Manufacturing Execution Systems; and Automation
Knowledge Base Up-dated and expanded references and critical standards
National Electrical Code National Fire Protection Association 2010 Safe, efficient, code-compliant electrical
installations are made simple with the latest publication of this widely popular resource. Like its highly
successful previous editions, the National Electrical Code 2011 spiral bound version combines solid,
thorough, research-based content with the tools you need to build an in-depth understanding of the most
important topics. New to the 2011 edition are articles including first-time Article 399 on Outdoor, Overhead
Conductors with over 600 volts, first-time Article 694 on Small Wind Electric Systems, first-time Article 840
on Premises Powered Broadband Communications Systems, and more. This spiralbound version allows
users to open the code to a certain page and easily keep the book open while referencing that page. The
National Electrical Code is adopted in all 50 states, and is an essential reference for those in or entering
careers in electrical design, installation, inspection, and safety.
Network Security Assessment Chris McNab 2004 A practical handbook for network adminstrators who
need to develop and implement security assessment programs, exploring a variety of offensive
technologies, explaining how to design and deploy networks that are immune to offensive tools and
scripts, and detailing an efficient testing model. Original. (Intermediate)
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National Fire Protection Association 79 National Fire Protection Association 2011
Industrial Automation: Hands On Frank Lamb 2013-07-22 A practical guide to industrial automation
concepts, terminology, and applications Industrial Automation: Hands-On is a single source of essential
information for those involved in the design and use of automated machinery. The book emphasizes
control systems and offers full coverage of other relevant topics, including machine building, mechanical
engineering and devices, manufacturing business systems, and job functions in an industrial environment.
Detailed charts and tables serve as handy design aids. This is an invaluable reference for novices and
seasoned automation professionals alike. COVERAGE INCLUDES: * Automation and manufacturing * Key
concepts used in automation, controls, machinery design, and documentation * Components and
hardware * Machine systems * Process systems and automated machinery * Software * Occupations and
trades * Industrial and factory business systems, including Lean manufacturing * Machine and system
design * Applications
Total Training for Young Champions Tudor O. Bompa 2000 Collects conditioning programs for athletes
between the ages of six and eighteen, offering over three hundred exercises for increasing coordination,
flexibility, speed, endurance, and strength
Electrical Feed Drives in Automation Hans Groß 2001-10-18 This book provides a comprehensive
introduction into the fundamental physics and basic technical principles of automatic control and drive
technology. It pays particular attention to the design and dimensioning of electrical feed drives in
automation technology. It helps engineers and technicians to put into practice the theoretical fundamentals
of automatic control and drive technology for machines in the tool, glass and ceramics industries as well
as in the woodworking and packaging industries. It also deals with the application of robots and other
manipulators. The relationships between automatic control and mechanical engineering are described and
explained, making the book also particularly useful for students of technical disciplines.
Automating with PROFINET Raimond Pigan 2006-06-13 Serving as an introduction to PROFINET
technology, this book gives engineers, technicians and students an overview of the concept and
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fundamentals for solving automation tasks. Technical relationships and practical applications are described
using SIMATIC products as examples.
Practical Industrial Data Networks Steve Mackay 2004-02-27 There are many data communications titles
covering design, installation, etc, but almost none that specifically focus on industrial networks, which are
an essential part of the day-to-day work of industrial control systems engineers, and the main focus of an
increasingly large group of network specialists. The focus of this book makes it uniquely relevant to
control engineers and network designers working in this area. The industrial application of networking is
explored in terms of design, installation and troubleshooting, building the skills required to identify, prevent
and fix common industrial data communications problems - both at the design stage and in the
maintenance phase. The focus of this book is 'outside the box'. The emphasis goes beyond typical
communications issues and theory to provide the necessary toolkit of knowledge to solve industrial
communications problems covering RS-232, RS-485, Modbus, Fieldbus, DeviceNet, Ethernet and TCP/IP.
The idea of the book is that in reading it you should be able to walk onto your plant, or facility, and
troubleshoot and fix communications problems as quickly as possible. This book is the only title that
addresses the nuts-and-bolts issues involved in design, installation and troubleshooting that are the dayto-day concern of engineers and network specialists working in industry. * Provides a unique focus on the
industrial application of data networks * Emphasis goes beyond typical communications issues and theory
to provide the necessary toolkit of knowledge to solve industrial communications problems * Provides the
tools to allow engineers in various plants or facilities to troubleshoot and fix communications problems as
quickly as possible
Automating with STEP 7 in STL and SCL Hans Berger 2009-12-15 SIMATIC is the worldwide established
automation system for implementing industrial control systems for machines, manufacturing plants and
industrial processes. Relevant open-loop and closed-loop control tasks are formulated in various
programming languages with the programming software STEP 7. Now in its fifth edition, this book gives
an introduction into the latest version of STEP 7. It describes elements and applications for use with both
SIMATIC S7-300 and SIMATIC S7-400, including the applications with PROFINET and for communication
over industrial Ethernet. It is aimed at all users of SIMATIC S7 controllers. First-time users are introduced
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to the field of programmable controllers, while advanced users learn about specific applications of the
SIMATIC S7 automation system. All programming examples found in the book - and even a few extra
examples - are available at the download area of the publisher's website: www.publicis.de/books
Soviet Radioelectronic Combat DAVID. CHIZUM 2021-05-31 This study analyzes radioelectronic combat
as a method of warfare with which Western military thinkers must reckon at all levels of combat planning.
It provides information on the combat's origins, structure, and military goals, serving as a model for
understanding other Soviet combat concepts.
Bob and Tom Get a Dog Cecilia Minden 2021 "Siblings Bob and Tom get a dog with spots. This A-level
story uses decodable text to raise confidence in early readers. The book uses a combination of sight
words and short-vowel words in repetition to build recognition. Original illustrations help guide readers
through the text."-Letters to My Daughter Royal People Journals 2019-11-20 JOURNAL FEATURES: 6"×9" (15cm x 23cm)
Softcover Journal Cover 120 inside pages Lined pages in the interior A convenient and perfect size to
easily fit in your purse or backpack. Start from the minute she arrives! Record each precious moment,
each smile, first steps and important milestones as and when they happen. Write letters to your daughter
on a regular basis, expressing how proud you are and how much you love her. Imagine her delight when
you present her with this perfectly bound, moving gift for her to treasure for the rest of her life.
EPLAN Electric P8 Bernd Gischel 2015-12-07 This reference book, now in its fourth edition, offers a
comprehensive introduction to electrical engineering design with EPLAN Electric P8. Based on Version 2.5
of EPLAN Electric P8, this handbook gives you an introduction to the system basics before going into the
range of functions offered by EPLAN Electric P8. This book covers topics such as project settings and
various user settings, the graphical editor (GED), using navigators, creating reports, parts management,
message management, revision management, importing and exporting project data, printing, data backup,
editing master data and importing old EPLAN data. It also covers add-ons such as the EPLAN Data
Portal. Numerous examples show you the many ways you can use EPLAN Electric P8 and give you ideas

siemens-sinamics-fault-codes

6/13

Downloaded from avenza-dev.avenza.com
on December 9, 2022 by guest

of how to best solve everyday tasks. Practical information, such as a step-by-step procedure for creating
schematic projects and a chapter with FAQs, is also included. New topics covering Version 2.5 have also
been added to this edition such as enhanced terminal functionality, improved structure management, user
configurable properties as well as new reporting capabilities. The creation, management and use of macro
projects is also covered in this book. The examples used in the book are available online as an EPLAN
Electric P8 project.
Simulation Stewart Robinson 2004 Simulation modelling involves the development of models that imitate
real-world operations, and statistical analysis of their performance with a view to improving efficiency and
effectiveness. This non-technical textbook is focused towards the needs of business, engineering and
computer science students, and concentrates on discrete event simulations as it is used in operations
management. Stewart Robinson of Warwick Business School offers guidance through the key stages in a
simulation project in terms of both the technical requirements and the project management issues
surrounding it. Readers will emerge able to develop appropriate valid conceptual models, perform
simulation experiments, analyse the results and draw insightful conclusions.
Construction Guide 2008 Eric P. Wallace 2008-06 Construction Guide: Tax and Advisory Services
provides CPAs with guidance on the tax considerations that are particular to the construction industry. In
addition, it provides CPAs with guidance on engagements for a wide range of situations, including those
special to utility contractors, road builders, home construction, commercial construction, residential
construction, land developers, real estate developers, and more. The book includes work programs,
practice aids, checklists, and sample reports.
1144 Faits Insolites, Intéressants Ou Amusants Que Vous Devez Connaître ! - Pour Enrichir Votre Culture
Générale Scott Matthews 2021-07-26
Electrical Drives Jens Weidauer 2014-07-07 From the point of view of a user this book covers all aspects
of modern electrical drives. It is aimed at both users, who wish to understand, design, use, and maintain
electrical drives, as well as specialists, technicians, engineers, and students, who wish to gain a

siemens-sinamics-fault-codes

7/13

Downloaded from avenza-dev.avenza.com
on December 9, 2022 by guest

comprehensive overview of electrical drives. Jens Weidauer and Richard Messer describe the principles of
electrical drives, their design, and application, through to complex automation solutions. In the process,
they introduce the entire spectrum of drive solutions available and their main applications. A special
aspect is the combination of multiple drives to form a drive system, as well as the integration of drives into
automation solutions. In simple and clear language, and supported with many diagrams, complex
relationships are described and presented in an easy-to-understand way. The authors deliberately avoid a
comprehensive mathematical treatment of their subject and instead focus on a coherent description of the
active principles and relationships. As a result, the reader will be in a position to understand electrical
drives as a whole and to solve drive-related problems in everyday professional life.
Practical SCADA for Industry David Bailey 2003-06-23 A SCADA system gathers information, such as
where a leak on a pipeline has occurred, transfers the information back to a central site, alerting the home
station that the leak has occurred, carrying out necessary analysis and control, such as determining if the
leak is critical, and displaying the information in a logical and organized fashion. SCADA systems can be
relatively simple, such as one that monitors environmental conditions of a small office building, or
incredibly complex, such as a system that monitors all the activity in a nuclear power plant or the activity
of a municipal water system. An engineer's introduction to Supervisory Control and Data Acquisition
(SCADA) systems and their application in monitoring and controlling equipment and industrial plant
Essential reading for data acquisition and control professionals in plant engineering, manufacturing,
telecommunications, water and waste control, energy, oil and gas refining and transportation Provides the
knowledge to analyse, specify and debug SCADA systems, covering the fundamentals of hardware,
software and the communications systems that connect SCADA operator stations
Doubly Fed Induction Machine Gonzalo Abad 2011-11-01 This book will be focused on the modeling and
control of the DFIM based wind turbines. In the first part of the book, the mathematical description of
different basic dynamic models of the DFIM will be carried out. It will be accompanied by a detailed
steady-state analysis of the machine. After that, a more sophisticated model of the machine that considers
grid disturbances, such as voltage dips and unbalances will be also studied. The second part of the book
surveys the most relevant control strategies used for the DFIM when it operates at the wind energy
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generation application. The control techniques studied, range from standard solutions used by wind
turbine manufacturers, to the last developments oriented to improve the behavior of high power wind
turbines, as well as control and hardware based solutions to address different faulty scenarios of the grid.
In addition, the standalone DFIM generation system will be also analyzed.
Measuring Technology and Mechatronics Automation in Electrical Engineering Zhixiang Hou 2012-02-14
Measuring Technology and Mechatronics Automation in Electrical Engineering includes select
presentations on measuring technology and mechatronics automation related to electrical engineering,
originally presented during the International Conference on Measuring Technology and Mechanatronics
Automation (ICMTMA2012). This Fourth ICMTMA, held at Sanya, China, offered a prestigious,
international forum for scientists, engineers, and educators to present the state of the art of measuring
technology and mechatronics automation research.
Side and Screw C.D. Locock
Introduction to Mechanical Drive Systems 2017
Automating with SIMATIC S7-400 inside TIA Portal Hans Berger 2014-06-30 This book presents a
comprehensive description of the configuration of devices and network for the S7-400 components inside
the engineering framework TIA Portal. You learn how to formulate and test a control program with the
programming languages LAD, FBD, STL, and SCL. The book is rounded off by configuring the distributed
I/O with PROFIBUS DP and PROFINET IO using SIMATIC S7-400 and data exchange via Industrial
Ethernet. SIMATIC is the globally established automation system for implementing industrial controllers for
machines, production plants and processes. SIMATIC S7-400 is the most powerful automation system
within SIMATIC. This process controller is ideal for data-intensive tasks that are especially typical for the
process industry. With superb communication capability and integrated interfaces it is optimized for larger
tasks such as the coordination of entire systems. Open-loop and closed-loop control tasks are formulated
with the STEP 7 Professional V11 engineering software in the field-proven programming languages
Ladder Diagram (LAD), Function Block Diagram (FBD), Statement List (STL), and Structured Control
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Language (SCL). The TIA Portal user interface is tuned to intuitive operation and encompasses all the
requirements of automation within its range of functions: from configuring the controller, through
programming in the different languages, all the way to the program test. Users of STEP 7 Professional
V12 will easily get along with the descriptions based on the V11. With start of V12, the screens of the
technology functions might differ slightly from the V11.
Automating with SIMATIC S7-1200 Hans Berger 2018-04-27 This book addresses both beginners and
users experienced in working with automation systems. It presents the hardware components of S7-1200
and illustrates their configuration and parametrization, as well as the communication via PROFINET,
PROFIBUS, AS-Interface und PtP-connections. A profound introduction into STEP 7 Basic illustrates the
basics of programming and troubleshooting.
Automating with SIMATIC S7-300 inside TIA Portal Hans Berger 2014-09-19 SIMATIC S7-300 has been
specially designed for innovative system solutions in the manufacturing industry, and with a diverse range
of controllers it offers the optimal solution for applications in centralized and distributed configurations.
Alongside standard automation safety technology and motion control can also be integrated. The TIA
Portal user interface is tuned to intuitive operation and encompasses all the requirements of automation
within its range of functions: from configuring the controller, through programming in the different
languages, all the way to the program test and simulation. For beginners engineering is easy to learn and
for professionals it is fast and efficient. This book describes the configuration of devices and network for
the S7-300 components inside the new engineering framework TIA Portal. With STEP 7 Professional V12,
configuring and programming of all SIMATIC controllers will be possible in a simple and efficient way; in
addition to various technology functions the block library also contains a PID control. As reader of the
book you learn how a control program is formulated and tested with the programming languages LAD,
FBD, STL and SCL. Descriptions of configuring the distributed I/O with PROFIBUS DP and PROFINET IO
using SIMATIC S7-300 and exchanging data via Industrial Ethernet round out the book.
Automating with STEP 7 in LAD and FBD Hans Berger 2005 Automating with STEP 7 in LAD and FBD
SIMATIC is the worldwide established automation system for implementing industrial control systems for
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machines, manufacturing plants and industrial processes. Relevant open-loop and closed-loop control
tasks are formulated in various programming languages with the programming software STEP 7. Now in
its third edition, this book introduces Version 5.3 of the programming software STEP 7. It describes
elements and applications of the graphic-oriented programming languages LAD (ladder diagram) and FBD
(Function block diagram( for use with both SIMATIC S7-300 and SIMATIC S7-400. It is aimed at all users
of SIMATIC S7 controllers. First-time users are introduced to the field of programmable controllers, while
advanced users learn about specific applications o the SIMATIC S7 automation system. The
accompanying disk contains all programming examples found in the book - and even a few extra
examples - as archived block libraries. After retrieving the archives in STEP 7, the examples can be
viewed, copied projects and tested in LAD and FBD. Content: Operation Principles of Programmable
Controllers - System overview: SIMATIC S7 and STEP 7 - LAD and FBD Programming languages - Data
Types - Binary and Digital Instructions - Program Sequence Control - User Program Execution.
Bratva Vow Shanna Bell 2021-11-25 Monsters aren't born, they are created. Katya. After spending years
in hospitals, I can finally have a life. Then my mom abandons me to the care of the most breathtaking
man I’ve ever seen. He’s like the embodiment of Death, a Greek tragedy waiting to unfold. Can I break
through the darkness that has a hold on him? Kristoff. My soul is black as tar. I’m a cold-hearted killer,
the leader of my own Bratva. What mother in her right mind would leave a teenage daughter on my
doorstep? A desperate one who’s willing to make a deal with the devil. Note: This is the free prequel
novella to the Bratva Royalty duet. Trigger warning: this book contains some traumas and scenes of
violence. For fans of Natasha Knight, Julia Sykes, CD Reiss, Aleatha Romig, Skye Warren, Anna Zaires,
Renee Rose, Carrie Ann Ryan, Penelope Ward, Lauren Blakely, Hannah Hill, Meghan March, Katee
Robert. Topics: adult romance, alpha male, romantic suspense, romance series, bad boy romance,
emotional read, contemporary romance, free romance books, mafia romance, novels for free romance,
series books free, revenge romance, age gap romance, steamy romance books free.
Dynamic Economics Jerome Adda 2003-08-29 An integrated approach to the empirical application of
dynamic optimization programming models, for students and researchers. This book is an effective,
concise text for students and researchers that combines the tools of dynamic programming with numerical
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techniques and simulation-based econometric methods. Doing so, it bridges the traditional gap between
theoretical and empirical research and offers an integrated framework for studying applied problems in
macroeconomics and microeconomics. In part I the authors first review the formal theory of dynamic
optimization; they then present the numerical tools and econometric techniques necessary to evaluate the
theoretical models. In language accessible to a reader with a limited background in econometrics, they
explain most of the methods used in applied dynamic research today, from the estimation of probability in
a coin flip to a complicated nonlinear stochastic structural model. These econometric techniques provide
the final link between the dynamic programming problem and data. Part II is devoted to the application of
dynamic programming to specific areas of applied economics, including the study of business cycles,
consumption, and investment behavior. In each instance the authors present the specific optimization
problem as a dynamic programming problem, characterize the optimal policy functions, estimate the
parameters, and use models for policy evaluation. The original contribution of Dynamic Economics:
Quantitative Methods and Applications lies in the integrated approach to the empirical application of
dynamic optimization programming models. This integration shows that empirical applications actually
complement the underlying theory of optimization, while dynamic programming problems provide needed
structure for estimation and policy evaluation.
Control of Power Electronic Converters and Systems Frede Blaabjerg 2018-04-27 Control of Power
Electronic Converters, Volume Two gives the theory behind power electronic converter control and
discusses the operation, modelling and control of basic converters. The main components of power
electronics systems that produce a desired effect (energy conversion, robot motion, etc.) by controlling
system variables (voltages and currents) are thoroughly covered. Both small (mobile phones, computer
power supplies) and very large systems (trains, wind turbines, high voltage power lines) and their power
ranges, from the Watt to the Gigawatt, are presented and explored. Users will find a focused resource on
how to apply innovative control techniques for power converters and drives. Discusses different
applications and their control Explains the most important controller design methods, both in analog and
digital Describes different, but important, applications that can be used in future industrial products Covers
voltage source converters in significant detail Demonstrates applications across a much broader context
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Modular Multilevel Converters Sixing Du 2018-01-11 An invaluable academic reference for the area of
high-power converters, covering all the latest developments in the field High-power multilevel converters
are well known in industry and academia as one of the preferred choices for efficient power conversion.
Over the past decade, several power converters have been developed and commercialized in the form of
standard and customized products that power a wide range of industrial applications. Currently, the
modular multilevel converter is a fast-growing technology and has received wide acceptance from both
industry and academia. Providing adequate technical background for graduate- and undergraduate-level
teaching, this book includes a comprehensive analysis of the conventional and advanced modular
multilevel converters employed in motor drives, HVDC systems, and power quality improvement. Modular
Multilevel Converters: Analysis, Control, and Applications provides an overview of high-power converters,
reference frame theory, classical control methods, pulse width modulation schemes, advanced model
predictive control methods, modeling of ac drives, advanced drive control schemes, modeling and control
of HVDC systems, active and reactive power control, power quality problems, reactive power, harmonics
and unbalance compensation, modeling and control of static synchronous compensators (STATCOM) and
unified power quality compensators. Furthermore, this book: Explores technical challenges, modeling, and
control of various modular multilevel converters in a wide range of applications such as transformer and
transformerless motor drives, high voltage direct current transmission systems, and power quality
improvement Reflects the latest developments in high-power converters in medium-voltage motor drive
systems Offers design guidance with tables, charts graphs, and MATLAB simulations Modular Multilevel
Converters: Analysis, Control, and Applications is a valuable reference book for academic researchers,
practicing engineers, and other professionals in the field of high power converters. It also serves well as a
textbook for graduate-level students.
Project Planning Manual Enclosure Heat Dissipation Kai Ahrent 2009
Electric Power Supply and Distribution 1984
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