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ExemecsuHblil aHAIU3 JUHAMUKU U CTPYKTYPbI
yKa3aHHBIX BBIIIE OTKIOHEHHH MO3BOJIMI OIICHUTH
YpOBEHb IPOU3BOJICTBEHHBIX MIOTEPh ChIPbS U PEJI-
MIPUHATH CTUMYJIUPYIOIINE MEPONpPUATHS IS HX
MUHUMH3AIHH.

B teuenue 2009 r. 6611 IPOBEECH PsiA MEPOIPU-
SITUHA, KOTOpBIE MO3BOJIMIIM CHU3UTH YPOBEHH MPO-
M3BOJICTBEHHBIX TOTEepb. bbula mpomnsBeneHa WH-
BEHTapH3allMs BECOBOTO X03sHCTBa C 3aMEeHOi 060-
pyZOBaHMS B MECTaxX MCIIOJIBb30BaHUS Hanbomee J10-
POTOCTOSIIETO CHIPBS, OB MPOBEJCH MOHUTOPUHT
TEXHOJIOTHYECKOTO IIpoIiecca, To pe3yabTaTaM exe-
MECAYHOTO aHalMu3a TMOTeph OBIIM OpPraHW30BaHbBI
MIPOM3BOJICTBEHHBIE COBEIIAHUSA. AHAIU3 MPOU3-
BOJICTBEHHBIX IoTepb 3a 2009 I. moka3zan CHIKEHUE
9TOTO MOKa3areis MO BCeM BHJIaM HCIOJIb3YeMOTO
CBIPBS, KaK B HaTypajbHOM, TaK U B CTOUMOCTHOM
BBIpaKEHUH.

3a 2009 1. mocne MPOBEACHHBIX MEpPONpHs-
TUH B HaTypaJbHOM BBIPQKEHUH H3JHUIIKH CHIPbS
COCTAaBMJIM Bcero 7 T, a B CTOMMOCTHOM — He-
JocTada CBIPhS COKparuiack m0 171 Teic. pyo.
[IponsBoxacTBeHHbIe TOTEpH B cpaBHEeHUH ¢ 2008 .
B CTOMMOCTHOM BBIPQ)KEHUU CHU3WINCH OoJiee uemM
B 5 pas.

Takum 00pa3oM, NPOBEJCHHBIC MEPOIPHUSTHS
B paMKax TOJWTHKH, OCHOBAaHHOW Ha MPHUHIIUIIAX
pecypcocOepexeHust U OepeRIMBOrO MPOU3BOJIC-
TBa, CYIIECTBEHHO COKPATWJIM 3aTpaThl IMpenIpu-
situs. MonepHU3alust CyIeCTBYOUMX TEXHOIOTHI
MM03BOJIMJIAa CHHU3UTH CE0ECTOMMOCTh TMPOIYKIIUH,
a 3HAYUT, TMONYYHTh OoJee KOHKYpPEHTOCIIOCO0-
HBIM MPOAYKT, MPOIYKT ¢ Oojbinel H00aBIeHHON
CTOMMOCTBIO0. Pa3pabGoTaHHBIE TEXHOJOTHH JaTU
BO3MOXKHOCTb COKpAaTUTh OO0BEM HEITMKBHIHBIX
MaTepHalioB, YTO MO3BOJMIO YMEHBIIUTH CKIIAJC-

KHE€ pacxXoibl MPeanpUsTus U 0CBOOOIUTH JOTION-
HUTEJIBbHBIE CKJIAJCKUE TUIONaaH. BoBieueHwe B
MIPOM3BOICTBO OTXO0B JaJT0 BO3MOKHOCTD BBICBO-
0OUTh JTOTIONTHUTENBHBIN 00BEM CBHIPhS U MaTEPHU-
aJioB, YTO JOCTATOYHO BAKHO B YCIIOBHSIX OTPaHH-
YEHHOCTHU PECypCHOU 0a3bl.
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E. A. Pozdnyakova

RESOURCE-SAVING POLICY IN THE CONTEXT OF TECHNOLOGICAL UPDATING
OF FERROALLOY PRODUCTION

The necessity of technological updating of fer-
roalloy production with resource-saving technolo-
gies as a basis for it is substantiated in the paper.
Lean manufacturing as a tool to organize efficient
management of material costs is considered. An
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algorithm to search for the ways of the company s
production process enhancement has been devel-
oped, steps aimed at solving the resource-saving
problems at JSC Klyuchevsky Ferro Alloy Plant
are proposed.
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Metallurgy is one of the key Russian industries.
Recovery of ironworks from the crisis is rather suc-
cessful. A general development trend is updating. In
2010 enterprises began to resume suspended projects
in order to increase marketability. Currently, one of
the key objectives for metallurgists is to improve
product quality and high process stage speedup [1,
p-15-16]. The given task is feasible only providing
a focus laid on production of high-quality steel al-
loys, which are impossible to be produced without
the use of ferroalloys. Therefore, the matter of de-
velopment of ferroalloy subindustry of ferrous met-
allurgy assumes increasing significance.

Nine special-purpose enterprises produce fer-
roalloy products in Russia. Three of them (CHEMC,
Kuznetsk Ferroalloys, Serov Ferro-alloy Plant) pro-
duce 85% of the total Russian ferroalloy melt [2,
p. 13]. Russian ferroalloy subindustry is represented
by differently-oriented plants. There are such fer-
roalloy plants which produce a range of 2-3 types of
alloys, each of them being produced in hundreds of
thousands tons. Other plants are oriented on produc-
tion of a wide range of low-tonnage ferroalloys and
addition alloys. JSC Klyuchevsky Ferro Alloy Plant
is among such enterprises. The company produces
over 40 standard alloys and about 20 alloys are un-
der exploratory development. The main products by
the company are aluminothermic metal chromium,
low-carbon ferrochromium, ferrotitanium and
clinker products.

The key objective relative to the regional metal-
lurgical sector development in the near and long term
in the context of implementation of the innovation
scenario of economic growth in Russia is industry
modernization aimed at wide use of resource-saving
technologies, priority development of high-technol-
ogy industries, enhancement of the output quality of
metallurgy products and development of new types
[3, p. 57]. Material capacity of the metallurgical
sector enterprises is rather high. Thus, the material
costs of production at the Klyuchevsky Ferroalloy
Plant are about 91% of the total production cost on
the average. The company policy is thus based on
solving the problems of resource-saving under such
high material capacity of production and according
to the innovation scenario of economic growth in
Russia.

Economic management of material costs is pos-
sible by way of the lean technology tools. The Lean-
concept is aimed at maximizing the human poten-
tial, identifying and eliminating hidden loss in the
processes on the basis of continuous involvement of
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the staff in the process improvement. In the course
of the Lean-project implementation at enterprises,
it was demonstrated that fulfillment of the specified
requirements may result in labour productivity rais-
ing at least four times as much, and cutting produc-
tion costs by a few percent, increasing thus com-
petitiveness of the enterprise [4, p. 21-23].

Lean manufacturing is focused on enhancement
of production process by way of rational use of la-
bor resources, material resources, machinery and
equipment, industrial areas, reduction of the time
required for engineering setup, production proc-
esses with a focus on the consumer needs [5, p. 33].
In order to achieve an appreciable effect, sophisti-
cated lean-technologies should not necessarily be
used; a systemic analysis of the value creation flow,
exploring «bottlenecks» and maximizing the focus
on improvement of a specific workflow suffice [6,
p. 31, 34].

Summarizing the lean manufacturing approaches
and taking into account the technological specifics,
an algorithm was generated to find the ways of op-
eration improvement (fig.).

When considering the production process at JSC
Klyuchevsky Ferro Alloy Plant, we have identified
several areas requiring optimization: generation of
industrial waste, illiquid products and substantial
production losses. Activities within the framework
of the resource-saving policy and lean manufactur-
ing principles are executed in several ways, accord-
ing to the problems specified. The activities include
introduction of resource-saving technologies and
upgrading particular engineering processes.

1. Utilization of resource-saving technologies

1.1. Introduction of resource-saving technolo-
gies assuming recycling illiquid products.

The structure of ferroalloy and addition alloy
production for 2007-2009 is represented as follows:
metal chromium in the production output structure
(in physical terms) amounts to 22% in 2007-2009 at
an average; ferrochromium — 30%; ferrotitanium
— 12%; clinker products — 33%; other ferroalloys
and addition alloys, powder wire, bricks — 3%.

The above-mentioned production pattern varied
considerably during the period in question (2007—
2009) due to change in demand for a certain type of
ferroalloys on the market. Thus, in 2007 peak demand
for ferrotitanium in the last five years was observed,
the largest share in the output amounted to over 20%,
and annual production reached 8.2 thousand tons.
The bulk ferrotitanium was exported, and one of the
customers’ requirements was a ferrotitanium fraction
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of 5-50 mm. respectively, 0-5 mm ferrotitanium frac-
tions were sifted when preparing export products.
There was continual accumulation of siftings along
with a rather high level of export sales.

Disposal of such fine ferrotitanium represents
a great challenge; sales of siftings were moderate
with a substantial discount and sometimes even be-
low the cost price. Amount of the siftings was con-
siderable by the end of 2007 — up to 100 tons, and
that caused significant expenses for storage of the
mentioned product.

An objective to analyze if development of a
technology for illiquid product processing (ferroti-
tanium siftings) is possible was set before the tech-
nical department of the plant headed by the chief
metallurgist. The given objective was solved at a
pilot site. The new technology assumed replace-
ment of a part of the raw material appropriated for
smelting by ferrotitanium siftings. Involvement of
the fine ferrotitanium in the production is in essence
recycling of the initial set of raw materials. That
contributes to cutting down the expenses for the re-
cycled raw materials due to the fact that some of the
components are appropriated as siftings.

Introduction of the developed technology into
mass production has solved several problems. First,
illiquid fine ferrotitanium was used up, which re-
sulted in reduction of storage costs and clearing
extra areas. By the beginning of the second half of
2008 the bulk of the siftings in stock was processed.
Second, the use of ferrotitanium siftings for smelt-
ing reduced the cost of ferrotitanium, so far as the
amount of other expensive mixture components
was decreased. The cost value of ferrotitanium pro-
duced by way of the sifting processing technology
appeared 11% lower as compared to the basic tech-
nology of ferrotitanium production. A total of 45%
of the cumulative production of ferrotitanium was
produced applying the new technology in 2008.

1.2. Introduction of resource-saving technolo-
gies assuming technological waste use

Production activity entails generation of waste.
In this case, waste is referred to as a part of raw
materials, semi-products and basic materials to be
processed, which lost in quality of initial materials
completely or partially under processing (physical
properties, chemical properties, part of inherent ele-
ments, etc.) [7, p. 61]. Certain types of waste can be
recycled.

Remelting is one of the waste types at the enter-
prise considered. The given category includes waste
generated in the process of cleaning and packing

of a metal block, substandard metal produced after
clinker sorting, metal with a basic substance gener-
ated in the process of preparation of a melting unit
for the ferroalloy smelting campaign. Remelting
products appear mostly as a result of ferrochro-
mium production out of the basic products at JSC
Klyuchevsky Ferro Alloy Plant. Ferrochromium
remelting products amount up to 0.4% of the fer-
rochromium production. Recycling remelting prod-
ucts is virtually reclamation of raw materials; it re-
duces consumption of referring raw materials going
into production. Thus, in case if remelting products
go into production, several challenges are met:

1) Cutting of production costs becomes possible
due to the fact that the use of basic raw materials is
reduced along with the use of remelting products.
Cutting of ferrochromium production costs per
year on the average owing to the use of remelting
products amounted to 1.4% or 2.9 million rubles in
money terms (for ferrochromium production using
remelting).

2) Storage costs are reduced owing to the lack of
remelting product storage expenses.

3) Consumption of raw materials is reduced
(they are partially replaced by remelting products),
which is substantial in the context of the scantiness
of resources.

Consumption of the basic raw materials (chro-
mium ore and aluminum) was reduced by 1.5%
and 1.2% respectively, which in physical terms
amounted to 88 and 18 tons per year respectively.
The given amount of raw materials will suffice to
produce extra commodity output of ferrochromium
for 5.6 million rubles. However, the use of remelt-
ing products in production is beneficial to a certain
extent. The metallurgists of the plant correlated the
weight of metal block (the outcome, in essence)
and the volume of remelting specified. Notably,
the waste used for production requires preliminary
analysis of its structure and an extent of influence
on the course of the production process, as well
as on the result of the production activity. Such an
analysis was executed at JSC Klyuchevsky Ferro
Alloy Plant, and an optimum amount of remelting
consumption was determined, which allowed sav-
ing the material resource of remelting and retain a
positive effect of the use of waste for production.

2. Updating of particular technological
processes

Another problem discovered when using the al-
gorithm developed is substantial production losses.
Significant deviations were detected when compar-
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ing the end month inventory data relative to raw ma-
terials to the raw material balance data estimated on
the basis of the smelting register. The given devia-
tions occurred as a result of balance errors, spillage,
and human factor. On an aggregate, 29-ton excess
of raw materials in physical terms, and 1-million
ruble shortage of raw materials in value terms were
observed regarding all the types of basic raw mate-
rials over 2008. Such a situation is due to the fact
that negative deviation (shortage) was observed rel-
ative to more expensive types of raw materials, and
positive deviation (surplus) — to less expensive. A
monthly analysis of the dynamics and structure of
the above-mentioned deviations allowed evaluating
raw material production losses extent and stimulat-
ing minimization of the given losses.

A number of steps had been taken to reduce
production losses extent over 2009. Inventory of
weighing equipment was taken, and the equipment
in the areas with the most expensive raw material
utilization was replaced; monitoring of the produc-
tion process was made; production meetings were
held by the results of the monthly analysis of the
losses. The analysis of the production losses over
2009 demonstrated reduction of the rate regarding
all the types of raw materials used both in physi-
cal and value terms. The measures taken resulted
in only 7-tons surplus of raw materials in physical
terms, and the shortage of raw materials was reduced
to 171 thousand rubles in value terms. Production
losses decreased over five times as much in value
terms as compared to 2008.

Thus, the activities in the context of the lean
manufacturing policy reduced significantly the ex-
penditures of the enterprise. Updating of the exist-

ing technologies allowed reducing production costs,
and hence obtaining a more competitive product,
the product with a higher value added. The tech-
nologies developed have made it possible to reduce
the non-liquid material extent, and that was ground
to reduce storage costs and clear extra storage areas.
Recycling the waste allowed releasing extra volume
of raw materials, which is vital in the context of
scanty resources.
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CUCTEMHbIW B3rNA4 HANPOBNEMY 3O®EKTUBHOCTU GYHKLLMOHUPOBAHUSA
MPEANPUATUA XUMUYECKOTO KOMNNEKCA POCCUM

Xumuueckas npoMblULIEHHOCb KaK 00UH U3 06a-
308bIX KOMNIEKCO8 HAPOOH020 Xossiticmea Poccuu
uepaem 8adxcHy1o poib 8 pa36UMul OMeYeCmeeHHOl
9KOHOMUKU, 3AKIA0bIEAsL OCHOBbL €€ 00120CPOUHO20
u cmabunvrnoco pazeumus. OOnako, Kaxk u 0OO0b-
wuncmeo ompaciell 6 Poccuu, cecoons xumuuec-
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Kdsl NPOMBIULTEHHOCb NEPENHCUBAENT CLOINCHDLIL ne-
puood. Haruuue xomniexca oouux IKOHOMUYECKUX
npobrem u GHympeHHux npobiem ynpasierus ooyc-
a6IUBAEN  CIMPEMUMETbHBIN POCH  HEKOHKYPEH-
MOCNOCOOHOCIU POCCULIICKOU XUMUYECKOU NPOOJYK-
yuu Ha Muposom puirke. Eciu ne npunsimo mepoi no



