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BENCHMARKING PRI ROZDRUZOVANI HNEDEHO UHLI

BENCHMARKING IN BROWN COAL SEPARATION

Abstract

Brown coal is becoming a strategic raw material and energy source, vital
for the households and the industry. The price of the commodity is rising
along with an increase in the demand on the Czech and foreign markets.
Benchmarking can be a method of management, which improves the
quality of raw material extracted.

Abstract

Z hnédého uhli se stava strategickd surovina a zdroj energie, ktera je
nezbytna pro domacnosti a prflmysl. Cena komodity se zvySuje spolu s
ristem poptavky na Ceském i zahrani¢nim trhu. Benchmarking muize byt
zpUsob Fizeni, ktery zlep3uje kvalitu vytéZenych surovin.
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We live at times when brown coal is becoming a strategic raw material
and energy source, vital for the households and the industry. The price of
the commodity is rising along with an increase in the demand on the
Czech and foreign markets. After the catastrophic nuclear accident in the
nuclear power plant in Fukushima in March 2011, the German government
decided to gradually close down all nuclear power stations in Germany by
2022. This decision will significantly influence the brown coal price rise on
both the Czech and European markets in future. Mining companies as coal
producers expend considerable financial means on brown coal mining, its
preparation and distribution to the individual customers.

First, it is necessary to point out that the higher the quality of the mined,
processed and graded coal to meet the individual customers’
requirements, there will be fewer environmental impacts converting the
brown coal into energy. The mined and quality prepared brown coal has
physical-chemical properties, i.e. quality values, required by the individual
customers, such as particle size in mm, calorific value in MJ/kg, ash
content in % and sulfur content in %.



Each producer determines effective production procedures and methods
complying with economic criteria, quality management system criteria as
well as environmental criteria. At the same time, producers make use of
other techniques to make their activities and processes more efficient, i.e.
Process Management and Benchmarking. It may be said that in all the
spheres of the industry, trade and services there are strategic factors
monitored and evaluated by managers. The factors are significant for the
success of a specific activity, primarily:

e QUALITY (quality in providing services, product quality),

e TIME (quantity which checks the quality in the provision of services
or product quality in terms of satisfying the interested subjects’
needs in a particular time period),

e COSTS (quantification of a particular volume of spent financial
means in providing services, raw mineral extraction or production of
a specific product),

e STAFF EXPERIENCE and SKILLS (an important factor at all
management levels as well as in production and provision of
services). The deeper and more complex staff's knowledge of a
specific issue, the higher the probability of correct specific
performance or decisions related to performance both technically
and professionally.

According to [1] benchmarking may be understood as an “efficiency
indicator from the level of which inspiration can be drawn”. The given
indicator may be taken as a target a particular company sets as
accomplishable. It may be a specific production value, costs, number of
employees, particular improvements and higher efficiency of certain
process related to production, processing, storing, sale of  a product and
communication. In brown coal separation, for example, the following
targets may be set:

e suspension stabilization in brown coal separation,
e improved regeneration of the suspension in brown coal separation,

e improved sharpness in the separation of the individual brown coal
fractions,

e improved values of brown coal quality by means of separation, etc.

There are no limits to setting realistic targets, which also holds true for
benchmarking. The targets must be set by a qualified and authorized
person in a company, who should also be a “team player” who knows the
company well and is aware of the company’s strategic targets. The typical
“loner” does not have much chance for success. Each tiny improvement is
a success which gives the project a specific shape and thus validates the
whole process. It is always crucial to have a benchmark of an information



value as well as with validation. Therefore, it is good to have a work team
co-operating with another company’s team dealing with a project in the
same field or sector. The innovation process must have a certain strategy,
must be carried out in pre-set steps, according to a set program with
specific and binding rules. A random improvement cannot be considered
benchmarking, but it is relevant and valuable. A number of accidental
discoveries have influenced our lives, such as the discovery of Penicillin or
a solar cell.

Underground mining of brown coal in the North-Bohemian Brown Coal
Basin was carried between World War | and World War Il. After the
Second World War there was a substantial development in the brown coal
mining. Passing to opencast mining of brown coal helped to develop the
preparation of brown coal in a significant manner. The overall thickness of
a seam gets drawn applying opencast mining. The extracted coal
contained immature lignite which degraded the quality of the as-mined
coal. In 1953 Brown Coal Research Institute was established in Most
(further referred to as VUHU) and new brown coal preparation methods
and processes were put in practice. Next, in 1954 a brown coal
preparation plant in Komorany was put in operation. This preparation
plant made use of a heavy medium suspension separation system Stami-
Carbon (SM) to separate in a double-cut version. This technology is still
used. The SM technology is reliable, efficient and with inexpensive repair
costs. The original SM separators proved to be insufficient. The brown coal
preparation system was overloaded and as a result, the separation was
carried out in a low quality. VUHU set a separation process in a way they
intensified the SM separators keeping the existing dimensions of the
machines. A hydraulic motor was incorporated into the system with a
possible control of the rake conveyor rate in dependence on the utilization
of the washer and by means of constructional modifications of the blocks
and the chain guide. At the same time, the suspension viscosity was
prepared and maintained as it had a significant influence on the
separation process. To prepare the suspension various types of weigthing
agents were used, both magnetic and non-magnetic (Baryta, Magnetite,
Siderite or leachate alternatively). VUHU significantly contributed to
improved separation of low-grade coal for industrial purposes.

Based on the above mentioned, it may be stated that VUHU and its
researcher team participated in the improvements to brown coal
separation using heavy medium suspension separation systems SM even
without applying the benchmarking method during the development. First,
VUHU carried out research independently without any partners to co-
operate with, but the strategies were planned in the individual stages.



At present, it is suitable to apply benchmarking in brown coal separation
as it contributes to improving the brown coal quality for industrial
purposes. It may be stated that a suitably chosen benchmarking strategy,
benchmarking may contribute to a higher quality of brown coal in the
Czech market.

Zijeme v dobé, kdy se z hnédého uhli stava strategicka surovina a zdroj
energie, ktera je nezbytna pro domacnosti a primysl. Se zvysenou
poptavkou na trhu v Ceské republice a zahrani¢i stoupa i cena této
komodity. Po katastrofalni havarii v japonské jaderné elektrarné Fukusima
v breznu 2011, schvdlila némecka vlada postupné uzavirani jadernych
elektraren v Némecku a to do roku 2022. Tato skuteCnost vyznamné
ovlivni rlst ceny hnédého uhli na nasem a evropském trhu v budoucich
letech. TézZebni spolecnosti jakoZzto vyrobci tohoto produktu vynakladaji
znacné naklady na téZzbu hnédého uhli, jeho Gpravu a dale i distribuci
k jednotlivym odbératelim. Uvodem je nutné dale podotknout, &m
kvalitnéji bude hnédé uhli vytézeno, zpracovano a roztridéno pro potreby
jednotlivych odbérateld, tim budou mensi dopady na Zivotni prostfedi pfi
preméné hnédého uhli na energii. Je skutecCnosti, Ze hnédé uhli ma po
tézbé a kvalitni Gpravé fyzikalné chemické vlastnosti — hodnoty jakosti,
které jsou jednotlivymi odbérateli vyZadovany, jedna se napfriklad o
Zrnitost v mm, Vyhrevnost v MJ/kg, Obsah popela v % a Obsah siry v %.

Kazdy vyrobce stanovi efektivni postupy a metody vyroby, které splnuji
ekonomicka Kkritéria, kritéria systému managementu kvality a dale i
environmentalni kritéria. Soucasné vyrobci vyuzZivaji dalsi tzv. techniky
pro zefektivnéni vsech ¢&innosti a procesd, napf. Procesni Fizeni i
Benchmarking. Lze konstatovat, Zze ve vSech oblastech prﬁmyslu, obchodu
i sluzeb existuji strategické faktory, které jsou manazery sledovany a
vyhodnocovany. Tyto faktory jsou vyznamné pro uUspésnost konkrétni
¢innosti. Jedna se predevsim o:

e JAKOST (kvalita v poskytovani sluzeb, kvalita produktu),

e CAS (veli¢ina, ktera provéri poskytovani sluzeb a kvalitu produktu
z hlediska uspokojeni potfeb zainteresovanych subjektd v urcitém
casovém useku),

e NAKLADY (vycisleni urcitého objemu poskytnutych financnich
prostfedkd pri poskytovani sluZeb, téZby surovin nebo vyroby
konkrétniho produktu),

e ZKUSENOSTI a DOVEDNOSTI ZAMESTNANCU (je ddlezity faktor na
v8ech stupnich fizeni, dale pfi vyrobé a poskytovani sluzeb). Cim
jsou znalosti konkrétni problematiky zaméstnancd hlubsi a
ucelenéjsi, tim lze ocCekavat, ze konkrétni vykon nebo rozhodnuti



spojend s vykonem budou po technické a odborné strance v
poradku.

Dle autortd Nenadal J., Vykydal D., Halfarova P.: Benchmarking, Myty a
skutecnost, Management Press, ISBNO978-80-7261-224-6 Ize
Benchmarking chapat jako ,ukazatel vykonnosti, jehoZ urovni se hodlame
inspirovat”“. Dany ukazatel lze chapat jako cil, ktery si konkrétni
spole¢nost uréi za dosazitelny. Mlze to byt konkrétni hodnota z vyroby,
nakladl, poltu zaméstnancl, konkrétni zlepseni a zefektivnéni urcitych
procesl ve vztahu k vyrobd, Gpravé, skladovani, prodeji produktu a
komunikaci. Pfi rozdruzovani hnédého uhli Ize stanovit napriklad tyto cile:

e stabilizace suspenze pfi rozdruzovani hnédého,

e zlepSeni regenerace suspenze pfi rozdruZzovani hnédého uhli,

e zlepSeni ostrosti rozdruZzovani jednotlivych frakci hnédého uhli,
e zlepSeni hodnot jakosti hnédého uhli rozdruzovanim, atd.

Ve stanoveni redlnych cili se meze nekladou, co? plati i pro
Benchmarking. Cile musi stanovit kompetentni osoba v dané spolec¢nosti,
kterA ma rozhodovaci pravomoc, dale by mélo jit o tzv. ,Tymového
hrace“, ktery zna podrobné spoleCnost a jeji strategické cile. ,Vik
samotai nema mnoho Sanci na Gspéch. Kazdé zlep3eni i o maly kricek je
Uspéch, ktery dava danému projektu konkrétni podobu a tim cely proces
validuje. VZdy je nutné mit porovnani, které bude mit vypovidaci hodnotu
a také validaci. Proto je vhodné mit pracovni tym, ktery spolupracuje
s tymem jiné organizace, kterad reSi projekt, ve stejném oboru nebo
sluzbé. ZlepSovani musi mit urcitou strategii, musi byt provadéno
v pfedem urcenych krocich, dle stanoveného programu, s konkrétnimi a
zdvaznymi pravidly. Ndhodné zlepSeni nelze povaZzovat za Benchmarking,
nicméné jsou relevantni a cenna. Spousta nahodnych zjisténi ovlivnilo
naSe zivoty. Prikladem Ize uvést nalez Penicilinu nebo Solarniho ¢lanku.

Tézba hnédého uhli v SeveroCeské hnédouhelné panvi byla
v mezivaleCcném obdobi (mezi 1. svétovou a Il. svétovou valkou)
provadéna hlubinnym zplsobem. Po druhé svétové valce nastal znaény
rozvoj tézby hnédého uhli. Po prechodu na povrchovou téZzbu hnédého uhli
doslo vyraznym zplsobem k rozvoji Upravny hnédého uhli. Povrchovou
téZbou doslo k prerubani celé uhelné sloje v jeji celé mocnosti. Vytézené
uhli obsahovalo balastni slozky, které sniZovaly kvalitu vytéZzeného uhli.
V roce 1953 byl zalozen Vyzkumny Ustav hnédého uhli v Mosté (dale jen
VUHU), uapravnické metody a procesy hnédého uhli zacal realizovat
v praxi. Nasledné v roce 1954 je uvedena do provozu Upravna hnédého
uhli v Komoranech. Tato Upravna vyuzivala téZzko suspenzni rozdruzovaci
systém Stami-Carbon (SM) pro rozdruzovani ve dvou frezech. Tato
technologie se v soucasnosti také vyuziva. SM technologie je spolehliva,
vykonna a dalsi vyhodou je, Ze naklady na opravy nejsou vysoké. PUvodni
SM rozdruzovacCe se ukazaly jako nedostateCné. Dochazelo k pretézovani



systému Upravy hnédého uhli, ve vysledku bylo rozdruzovani provadéno
nekvalitné. VUHU nastavil proces rozdruzovani, tzn., 7e fesil intenzifikaci
rozdruzovacl SM s podminkou zachovani stavajicich rozmé&rl stroje. DosSlo
k zarazeni hydraulického motoru s moznosti regulace rychlosti hrablového
dopravniku v zavislosti na zatizeni vany, konstruk¢ni Upravou hradel a
vedeni retézu. Soucasné dochazelo k pfipravé a udrzovani viskozity
suspenze, kterd ma znacny vliv na rozdruZovani. Pro pfipravu suspenze
byly vyuzivany rdzné druhy zaté’kavadel a to magnetickych i
nemagnetickych (Baryt, Magnetit, Siderit a jako alternativa LouZenec).
VUHU pfispél vyznamnym zpuUsobem ke zlepSeni rozdruZovani méné
hodnotnych uhelnych druhd pro prdmyslové potieby.

Na zékladé vyse uvedenych skuteCnosti lze konstatovat, ze se VUHU
podilel s vyzkumnym tymem na reseni zlepSeni rozdruzovani hnédého uhli
na té&%ko suspenznich rozdruzovadich systémd SM a pfi svém vyvoji
nepouzival metodu Benchmarking. Na pocatku fesil VUHU vyzkum
samostatné, bez vzajemné spoluprace s jinym partnerem, nicméné
strategie byla planovana po jednotlivych krocich.

V soucasnosti je vhodné vyuzZit Benchmarking pfi rozdruZovani hnédého
uhli. Rozdruzovani hnédého uhli prispiva ke zkvalitnéni hnédého uhli pro
potieby prﬁmyslu. Lze konstatovat, 7e vhodné stanovenou strategii
benchmarkingu mGze Benchmarking pfispét ke zkvalitnéni hné&dého uhli
na nasSem trhu.
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