Dust Expl osion Prevention And Protection A
Practical Cuide

Organi zed into five chapters, this volunme begins with an overview of the nethods used to assess,
remove, or mnimze the hazard of dust explosions. Qther chapters consider the explosion prevention
and expl osion protection techni ques. Handbook of Powder Technol ogy, Vol une 4: Dust Expl osions
presents the dust explosion problemin general ternms and descri bes how and why dusts explode. This
book is a val uabl e resource for managers, engineers, scientists, safety personnel, and others
involved in the handling ad processing of materials in solid particulate form The final chapter
deals with the significant concept of explosion protection to reduce the worst effects of an

expl osion to an acceptable |l evel. This book discusses the various approaches used to deal with the
dust expl osi on hazards. This text then exam nes the factors that influence the initiation and
severity of an explosion. This book discusses as well the characteristics of a dust explosion and
the historical devel opnent of the problem b2af eb0f 71

The title, which includes a detailed and conprehensive critique of all the significant phases
relating to the hazard and control of the conmmon and costly occurrence of dust explosions, will be
useful to those responsible for safety in a wide array of industries such as petrochem cal, food,
paper, and pharmaceuticals. Fully revised and restructured Handbook format providing practicing
engi neers with accessi ble content who need theory, facts, and applications on hand I ncludes case
studi es and wor ked exanpl es, plus design and protection heuristics for standard dust hazards and
envi ronnents, hel ping you apply the principles Conprehensive details of all relevant international
standards, US (NFPA and ASTM and European (EN and ATEX). Dust Explosions in the Process
Industries: ldentification, Assessnment, Prevention and Mtigation, Fourth Edition, offers an up-to-
date eval uation of prevalent activities, testing nethods, design neasures, and safe operating
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t echni ques b2af eb0f 71

We trust that this approach will lead to inproved optim zation in design, devel opnent and quality
of many particul ate products. Mreover, flammbility, explosivity and other health hazards from
powder s, during handling, are taken into account. Particul ate products make up around 80% of

chem cal products, fromall industry sectors. Adequate particle size distribution, shape and
porosity of particul ate products have to be achieved in order to reach opti mum product perfornmance.
Ceneral functions are powder flow and require — at the typical particul ate concentrations of these
products — that the particles cause adequate rheol ogi cal behavi or during processing and/or for
product performance. Mreover, general relationships to particle size are discussed for e. Size

di stribution and the shape of the particles provide for different functionalities in these
products. Some functions are general, others specific. Particle size distribution and shape
provide, for exanple, the followng functionalities: - dense particle packing in relation to
sufficient strength is required in concrete construction, ceram c objects and pharnmaceuti cal

tabl ets - good sensorial properties (nouthfeel) to chocolate and ice cream- effective dissolution,
fl ow and conpression properties for pharmaceutical powders - adequate hiding power and effective
coloring of paints for protection and the desired esthetical appeal of the objects - adequate
protection of our body agai nst sun light by sunscreen - effective particle transport and deposition
to desired locations for medical inhalers and powder paints. color and sensorial aspects of
particul ate products. Therefore, this book addresses particle packing as well as its relation to
powder flow and rheol ogi cal behavior. g. Exanples given in this book include the construction
materials, fine ceramcs and concrete; the delicacies, chocolate and ice cream pharnmaceutical,
powder s, nedical inhalers and sun screen; |iquid and powder paints. In this book, experts in the
different product fields have contributed to the product chapters. This is necessary, since great
risks may be involved. It differs fromother books in the way that the critical aspects of

di fferent products are reported, so that simlarities and differences can be identified. Product-
specific functionalities are often relevant for conparabl e product groups. This provides optinmm

i nformati on on what particul ate aspects are nost rel evant for behavior and performance within

speci fied industrial products and how opti mumresults can be obtained. This requires adequate
managenent of design and devel opnent as well as sufficient know edge of the underlying principles
of physics and chem stry. In all aspects, the nost relevant paraneters of the size distribution
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(and particle shape) have to be sel ected b2af ebOf 71

The U. | ndeed, substances which are practically inert in consolidated formmay becone quite

hazar dous when converted to powders and granules. This new CCPS gui del i nes book will discuss the
types of hazards that can occur in a w de range of process equi pnmrent and with a w de range of
substances, and will present neasures to address these hazards. Chenical Safety and Hazard

I nvestigation Board is currently investigating dust explosions that occured in 2003 at Wst Pharma
CTA Acoustics, and Hayes-Lemmerz, and is likely to recommend that conpani es that handl e powders or
whose operations produce dust pay nore attention to understandi ng the hazards that nmay exist at
their facility. Powders and bul k solids, handled widely in the chem cal, pharmaceutical,
agriculture, snelting, and other industries present unique fire, explosion, and toxicity hazards. S
b2af ebOf 71

Witten by two highly qualified authors, topics covered in Explosion Dynami cs include: Simlitude
theory, simlarity solutions, nonlinear systens of differential equations, gas dynam cs, and

chem cal kinetics How a flanmable m xture of gas or vapor or a suspension of powder, dust

particles, or droplets fornms in the industrial processing of hazardous materials Range of
tenperature, pressure, and concentration in which a flanme can ignite and propagate How the “rate-
of -pressure-rise” affects the overall explosion hazard and the viability of various expl osion
protection neasures Providing a structured and conprehensi ve approach to the subject, Explosion
Dynanmi cs is an indi spensabl e textbook that allows chem stry and engi neering students, along with

pr of essi onal engineers and professionals in the chem cal and food industries, to understand the
fundanment al mat hematics and physics involved in explosions and devel op appropriate protecti on and
preventi on neasures. To pronote seanl ess reader conprehension, this conprehensive textbook provides
wor ki ng exanpl es, case studies, and assignnents for self-study, as well as additional material such
as property data for common gases and dusts, which supports the exanpl es presented throughout the
text. Explosion Dynam cs Structured and conprehensive introductory guide to understandi ng and
appl yi ng expl osi on dynam cs concepts Expl osi on Dynam cs thoroughly expl ores the physical phenonena
of expl osions and enabl es readers to understand controlling variables that govern tenperature,
pressure, and rate of increase in pressure respectively, while also providing a mathenati cal
framework for characterizing and applying key concepts b2afebOf71
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No help here in keeping your laundry room safe; an update of the 1977 User guide to fire and
expl osi on hazards in the drying of particulate materials. Advises people who design, install,
operate, and maintain drying systens on recognizing and elim nati ng hazards and provi di ng
protection for personn b2afebOf71

Cont ai ns papers and posters presented at Hazards XVII b2af ebOf 71
National Fire Codes for the Prevention of Dust Expl osions b2afebOf 71

It includes the necessary scientific background of particle technology as well as rel evant
technol ogi cal details of the application areas. This hel ps readers grasp specific details of the
appl i ed technol ogy, since the advanced particle technology can directly or synergistically have an
i mpact on outcones, such as the devel opment of a targeted functional material, enhancenent of

exi sting processing techniques, and nodification of the properties of existing materials. It |ooks
at the inportance of particle science and technology in the devel opnent of efficient chem cal
processes and novel functional materials. Presenting a consistent scientific treatnent of al

topi cs, this conprehensive yet accessible book covers a variety of practical applications and

rel evant theoretical foundation of particle science and technology. Wth peer-reviewed chapters
witten by a select group of academ c and industry experts, the book provi des exanples of particle
technol ogy and its advanced industrial applications. Particle Technol ogy and Applications presents
the theoretical and technol ogi cal background of particle science and expl ores up-to-date
applications of particle technologies in the chem cal, petrochem cal, energy, nechanical, and
materials industries. It will help readers tackle new challenges in process and product devel opnent
and create new nethodol ogies in the clean technol ogy sector b2afebOf71

The reader will then be in a better position to diagnose solids handling and processing problens in
i ndustry, and to deal with experts and equi pnent suppliers froman informed standpoint. Wth
contributions fromleading authors in their respective fields, Characterisation of Bulk Solids
provi des the reader with a sound understandi ng of the techni ques, inportance and application of
particul ate materials characterisation. Handling of powders and bulk solids is a critical

i ndustrial technol ogy across a broad spectrum of industries, frommnerals processing to bul k and
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fine chem cals, and the food and pharnaceutical industries, yet is rarely found in the curricula of
engi neering or chem stry departnents. Witten for post-graduate engi neers, chem cal scientists and
technol ogi sts at all stages of their industrial career, the book will also serve as an ideal priner
in any of the specialist areas to informfurther study. It covers the fundanental characteristics
of individual particles and bulk particulate materials, and includes discussion of a w de range of
nmeasur enent techni ques, and the use of material characteristics in design and industrial practice
b2af ebOf 71

Conti nued occurrence of major |osses have had a significant inpact on the industry's approaches to
nodern process safety. Although all these nethods share the sane basic objectives, the nunber of
program el enents nmay vary depending on the criteria used. The project hel ps researchers and

prof essionals to obtain guidance on the selection and practice of chem cal process safety nethods.
Process safety is a disciplined franework for nmanaging the integrity of operating systens and
processes handl i ng hazardous substances. Consequently, selecting the best nmethod to chem cal
process safety could be challenging due to the existence of different options. | decided to wite
this project to address this challenge by provide an overview of the nost inportant recent
advancenents and contributions in chem cal process safety. Consequently, the process safety
managenent i s now gl obally recognized as the primary approach for establishing the | evel of safety
in operations required to nmanage hi gh-hazard processes. Wth this in mnd, and al so due to the
evolution in regulatory thinking that integrated traditional occupational safety with process
safety, several process safety methods were devel oped by industry associations around the worl d.
The main features of this volune are: To acquaint the reader/researcher with the fundanental s of
the process safety To provide nost recent advancenents and contributions in the given topic from
practical point of view To provide readers views/opinions of the expert in each topic To provide
gui dance on the practice of the given topic The selection of the author(s) of each chapter from
anong the | eadi ng researchers and/or practitioners for each given topic b2afebOf71

Focusing primarily but not exclusively on air pollution, the Thene is witten in sinple English,
avoi di ng both mat hemati cal and chem cal equations as far as possible to facilitate effective and

wi dest possi bl e dissem nation. The content of the Thenme provides the essential aspects and a nyriad
of issues of great relevance to our world such as: Control of Particulate Matter in Gaseous
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Em ssions; Control of Gaseous Em ssions; Pollution Control through Efficient Conbustion Technol ogy;
Pol lution Control in Industrial Processes; Pollution Control in Transportation, which are then
expanded into nultiple subtopics, each as a chapter. These three volunes are ainmed at the follow ng
five major target audiences: University and Col |l ege students Educators, Professional practitioners,
Research personnel and Policy anal ysts, managers, and decision nmakers and NGOs. The vol une on
Pol I uti on Control Technol ogies focuses largely concerned with strategies for pollution reduction,
and pollution prevention if at all possible, using scientific and technol ogi cal nethods. Pollution
Control Technologies is a conponent of Encycl opedia of Environnental and Ecol ogi cal Sciences,

Engi neeri ng and Technol ogy Resources in the gl obal Encycl opedia of Life Support Systens (EOLSS),
which is an integrated conmpendi um of twenty one Encycl opedi as b2af eb0f 71

Thi s handbook of fers operational, planning, design and safety engi neers working in industry,

gover nnment agenci es and professional associations in-depth know edge of the scientific and

techni cal basics, allowing themto apply explosion protection according to any given situation. The
new definitive reference in the field. They cover various preventative nethods, as well as the
current state of technol ogy conbined with data gained through experinentation. Between them the
renowned team of editors and authors have amassed unparall el ed experience at such institutes as
BAM PTB, Pittsburgh National Institute for Cccupational Health and Safety, BASF AG and the

Uni versity of Gottingen. In this work -- the first of its kind for 35 years -- they describe in
detail those measures that prevent or |imt industrial explosions and the damge so caused

b2af ebOf 71

This book will help engineers ensure that their conpany is in conpliance with the new standard of
dust collection systens by mitigating the exposed risks. Part 1 details structural analysis and
design for reinforcing dust handling systens including Design criteria and general theory, Dust
collector wall, roof and hopper sections, Access doors, hinges and | atches, explosion vent ducts,

bl ast deflectors, and filter bag cage design, Explosion vent duct weather covers, etc. The data is
presented in tables and graphs along with exanples that are based on actual, proven, practical
designs to clearly illustrate application of the information provided. The book is broken down into
two parts. This book provides conplete step by step instruction, practical exanples, guidance, and
wor ksheets to neet the needs of a conpany |icensed or conpetent unlicensed engi neer that, by
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education or experience, understands the concepts presented in this book. Part 2 covers expl osion
relief elements and expl osion flow ng pressure anal yses b2af eb0f 71

Revi sed t hroughout, the fourth edition covers the |atest aspects of process design, operations,
safety, |loss prevention and equi pnment sel ection, anong others. It deals with the application of
chem cal engineering principles to the design of chem cal processes and equi pnment. Best selling
chem cal engineering text Revised to keep pace with the | atest chem cal industry changes; designed
to see students through from undergraduate study to professional practice End of chapter exercises
and sol utions. Conprehensive and detail ed, the book is supported by problens and sel ected
solutions. In addition the book is wi dely used by professionals as a day-to-day reference. Chem cal
Engi neering Design is one of the best-known and wi dely adopted texts avail able for students of
chem cal engi neering b2af eb0f 71

Zakres tematyczny czasopisma: - teoria i nodel owani e rozwoju po?aru - netody i ?rodki zapobi egani a
po?arom oraz ograni czania i ch skutkéw - dochodzeni a popo?arowe i analiza ryzyka po?aru - taktyka,
techni ka i bezpiecze?stwo w dzi a?ani ach rat owni czo-ga?ni czych - aspekty prawne i edukacja w
ochroni e przeci wpo?arowej - ochrona |udno?ci. Safety & Fire Technol ogy (do numeru 4/2018 \"Bi TP.
Bezpi ecze?stwo i Techni ka Po?arni cza/ Safety & Fire Techni que\" | SSN 1895-8443) jest czasopi snem
recenzowanym w kt érym publ i kowane s? orygi nal ne artyku?y naukowe, doniesienia wst?pne, artyku?y
przegl ?dowe, studi a przypadkow b2af ebOf 71

Desi gned to prevent accidents, injury, loss of life and capital damage An easy-to-read,
scientifically rigorous treatnent of the facts and fictions of dust explosions for those who need
to — or ought to — understand dust explosions, their occurrence and consequences Enabl es the
managenent and mtigation of these critical industrial hazards. There is a need for effective
under st andi ng of the uni que hazards posed by conbustible dust. An Introduction to Dust Expl osions
descri bes the main erroneous beliefs about the origin and propagati on of dust expl osions.
Prevent abl e dust expl osions continue to occur in industry in spite of significant research and
practice efforts worl dw de over many years. This book describes a nunber of dust explosion nyths —
whi ch together cover the main source of dust explosion hazards — the reasons they exist and the
corresponding scientific and engineering facts that mtigate these circunstances. It offers fact-

CGui de
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based expl anations for their occurrence and the inpact of such events and provides a critical guide
to managi ng and mtigating dust explosion risks b2afebOf71

Conpr ehensi ve in coverage, exhaustive in detail, it is supported by extensive problens and a
separate solutions manual for adopting tutors and |ecturers. --Extract from Chem cal Engi neering
Resources review. It deals with the application of chem cal engineering principles to the design of
chem cal processes and equipnent. It covers the |atest aspects of process design, operations,
safety, |loss prevention and equi pnment sel ection, anong others. Provides students with a text of
unmat ched rel evance for the Senior Design Course and Introductory Chem cal Engi neering Courses
Teaches conmercial engineering tools for sinulation and costing Conprehensive coverage of unit
operations, design and econom cs Strong enphasis on HS&E i ssues, codes and standards, including
APl , ASME and | SA design codes and ANSI standards 108 realistic comrercial design projects from

di verse industries. In addition, the book is widely used by professions as a day-to-day reference.
Revi sed t hroughout, this US edition has been specifically devel oped for the US nmarket. Bottom i ne:
For a holistic view of chem cal engineering design, this book provides as nuch, if not nore, than
any ot her book available on the topic. Chem cal Engineering Design is one of the best-known and

w dely adopted texts available for students of chem cal engineering b2afeb0Of71

The process industries wanted for a long tine a structured nethod of nmanufacturing equi prent that
may be subject to dust explosions - enabling suitably proceted plant to withstand a transient

expl osion. This work contai ns guidelines which provide available information as to the pressure
capabilities of relatively weak process vessels in the event of an internal explosion. Despite not
covering all situations, this guide should help engineers calculate the strength of weak vessels
and thus enabl e expl osi on venting and suppression systens to have a nore consistent foundation and
remove many of the difficultites associated with | ack of know edge of vessel strength b2afebOf 71

Dust expl osions are comon and costly in a wide array of industries such as petrochem cal, food,
paper and pharmaceutical. The material in this book offers an up to date eval uation of preval ent
activities, testing nethods, design neasures and safe operating techni qgues. Al so provided is a
detail ed and conprehensive critique of all the significant phases relating to the hazard and
control of a dust explosion. It is inperative that practical and theoretical know edge of the
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origin, developrment, prevention and nmitigation of dust explosions is inparted to the responsible
saf ety manager b2af ebOf 71

There is also a general coverage of explosions andthe environnents that foster them This ready
reference is one of the nost useful texts that anengi neer or chem st could have at their side.
There isal so a handy gl ossary of terns for easy access, not only for theveteran engi neer or

chem st, but for the student or newhire. Wth so manyacci dents still occurring in industry today
and so many hazards,this volunme pinpoints the nost common and easi est ways for theengineer to go
about his daily business safely, efficiently, andprofitably, with no extraneous tables or
theoreticaltreati ses. Further chapters cover individual industries, such as netal andcoal, and
there is an appendi x that outlines best practices forpreventing dust explosions and fire and how
these risks can besystematically mtigated by these inplenentations. Though dust expl osions have
been aroundsince the Earth first fornmed, and they have been studied andwitten about since the
1500s, they are still an ongoing concernand occur alnost daily somewhere in the world, from
bakeries tofertilizer plants. A nust have for any engi neer, scientist, orchem st working with
materials that could result in dust explosionsor fire. This handy volune is a ready “go to”
reference forthe chem cal engi neer, plant nanager, process engi neer, or chem stworking in

i ndustrial settings where dust explosions could be aconcern, such as the process industries, coal
i ndustry, nmetalindustry, and others. Dust explosions can have devastati ng consequences,

and, recently, there have been new industrial standards and guidelinesthat reflect safer, nore
reasonabl e nethods for dealing withmaterials to prevent dust explosions and resultant fires. This
book not only presents these new devel opnents for engi neersand managers, but it offers a thorough
and deep coverage of thesubject, starting with a conplete overview of dust, howit forns,when it is
i n danger of exploding, and how this risk can bem tigated b2af ebOf 71

The material in this book offers an up to date eval uation of prevalent activities, testing nethods,
desi gn neasures and safe operating techniques. It is inperative that practical and theoretical

know edge of the origin, devel oprment, prevention and mitigation of dust explosions is inparted to
the responsi bl e safety manager. Unfortunately, dust explosions are common and costly in a w de
array of industries such as petrochenical, food, paper and pharmaceutical. A conpletely new chapter
on design of electrical equipnent to be used in areas containing conbusti bl e/ expl osi bl e dust A
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substantially extended and re-organi zed final review chapter, containing nearly 400 new literature
references fromthe years 1997-2002 Extensive cross-referencing fromthe original chapters 1-7 to
the correspondi ng sections of the expanded review chapter. Also provided is a detailed and
conprehensive critique of all the significant phases relating to the hazard and control of a dust
expl osion. An invaluable reference work for industry, safety consultants and students b2afebOf 71

In addition , the unique range of data included nmakes th is vol uneideal for in-house training
prograns, professional sem nars, and coll ege-|level coursesstudying explosion safety and safety

engi neering. The book al so serves as the basis for further research inthis inportant field.
Gathering awealth of practical , theoretical , and experinmental data, this inportant work provides
a'state-of-the-art study of the Devel opment and Control of Dust Expl osions, pronotinginproved
control over such hazards. Conprehensive in scope, this single-source reference presents inval uable
guidelines for awi de variety of planning and operational activities , including calcu lation of

expl osi onpressure and vent area required to mnimze explosion damage. and control and preventi onof
the ignition of dust by elimnating the fines in a product. determ nationof the effect of numerous
factors on expl osion devel opnent. Wth this outstanding book, industrial, safety , nechani cal

manuf acturing, |oss prevention, fire protection, and chem cal engineers; as well as plant nanagers,
operators, anddesigners ; and all other specialists concerned with the possibility of dust exp

| osi ons nowhave an authoritative reference. In all the diverse industries-fromfood and agriculture
to plastics- where conbusti bl edust exists, the possibility of an explosion |oons as an ever-present
threat. the devel opnent of mat hematical node |s used in the eval uation of expl osi on phenonena

b2af ebOf 71

Ignition sources and the way in which they can arise in powder processing are discussed and
illustrated by case histories of reported incidents. The nethods by which the potential hazards of
a process or product can be evaluated are described, with special attention paid to the
interpretation of the results of the different experinental nethods. Nevertheless, this is often
nore by luck than by good managenent and many potentially hazardous situations are comon in

i ndustry. The aimof this book is to provide a guide describing conditions in industry that could
| ead to dust explosions and the neans to avoid them An explosive dust cloud and the circunstances
inwhich it can ignite are not as sinple to define as the equivalent situation in gases or
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fl ammabl e vapors. The interest of the media in dust explosions increased considerably follow ng two
maj or grain-elevator disasters in the United States in 1979. Dust fires and mnor incidents are not
uncommon in many industries, but fortunately the conbination of events and circunstances that nust
coincide for a large-scale explosion arise only rarely. A large nunber of definitions and
experinmental tests have been devised to characterize the explosibility of dusts and ignition
sources. Any oxidizable material that is dispersed in fine power formmy be expl osive, and
ignition sources wwth sufficient energy to ignite a dust cloud are easily produced in norma

i ndustrial processing. However, these were not isolated incidents and were statistically unusual
only in the high loss of |ife involved b2af eb0Of 71

Thi s book describes how to conduct a Conbustible Dust Hazard Anal ysis (CDHA) for processes handling
conmbusti bl e solids. Wrked exanples in the book help the user understand how to do a conbustible
dust hazards anal ysis. The book explains how to do a dust hazard anal ysis by using either an
approach based on conpliance with existing consensus standards, or by using a risk based approach
b2af ebOf 71

This work presents the proceedings of the 19th in the Hazards Synposium Series, run by the
Institution of Chem cal Engineers North West Branch since 1960 b2af ebOf 71

Thi s book updates the appendi ces containing both the recormended separation di stances and the
checklists to help the teans obtain the information they need when locating the facility within a
community, when arranging the processes within the facility, and when arrangi ng the equi pnent
within the process units. This book has been witten to address many of the devel opnents since the
1st Edition which have inproved how conpani es survey and sel ect new sites, evaluate acquisitions,
or expand their existing facilities b2afebOf71

In addition, the long-termside effects on both humans and the environnent resulted fromthese

i ndustries are presented. Crises in Ql, Gas and Petrochem cal Industries: D sasters and
Envi ronnment al Chal | enges provi des an overvi ew of both natural and nanmade di sasters occurring in
oil, gas and petrochem cal industries while also covering special solutions based on their types.

Probl ens such as rel easi ng wastes and venting gases into the environnent and chal | enges from
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overusing the natural resources and produci ng noise pollutants are also discussed in detail.

I ntroduces the effects of natural disasters on the oil, gas and petrochenical industries Describes
the effect of mannade di sasters on oil, gas and petrochem cal industries Discusses the |ong-term
side effects of oil, gas and petrochem cal units on humans and the environnents. This vol une
includes the effects of natural disasters such as earthquakes, floods and hurricanes as well as
manmade i ncidents including fire events, explosions and the rel ease of dust and toxic substances on
various related units and plants b2af ebOf 71
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