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Abstract: This article explores the problem statement and models for making a
decision about the feasibility of environmental measures during expert evaluation of
engineering facilities.

Introduction

Environmental activities of industrial enterprises are regulated by the departments
of state expert evaluation, regulation and licensing of local and regional Environment
and Nature management administrations (committees) [1]. The result of an expert
committee’s work is a state environmental report which evaluates:

— validity of decisions about technology, placement options, scheduled ecological
safety measures, environmental monitoring;

—sufficiency of scheduled arrangements, financial and technical means of
remediation of potential accidents’ consequences;

— sufficiency of ecological safety and natural reserves conservation measures;

— ecological feasibility and impact of facilities under state examination.

During expert evaluation examination a lot of responsibility is placed on experts.

This work shows an approach, which, on one the hand, enables to choose a
schematic solution of such a system and, on the other hand, to evaluate the efficiency of
scheduled ecological safety measures on the example of gas emissions treatment. It is
based on research results described in [2—6].

Problem Statement

The choice of a technological scheme of gas emissions treatment system from a
variety of options can be made with the most advanced method of expert systems. In
order to make the best choice from a set of process structures, it is necessary to define
evaluation criteria. Systems of gas emissions treatment possess many criteria that are
grouped into three broad categories: ‘costs’, ‘reliability’, and ‘safety’. We propose the
following problem statement in order to form a set of technological scheme structures
(TSS), which includes all required stages: it is necessary to determine a sequence of

stages of air purification process to reach contaminants’ concentration level of Eout S
such that for
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Cout +Chack < C " (1)
the following is true

lopt = arg min F(¢), 2)
teT

. . - — —lim
here T — set of available variants of treatment TSS; Cout, Cback, C — vector-
functions of contaminant’s output, background and limit concentration.

In this work F is a criterion of optimality, which is a sum of weighted relative
losses of the following criteria: cost of all treatment stages; reliability of a treatment
system; technological reliability and safety of treatment processes.

Economic criterion. When we form a knowledge base of treatment methods,
reduced costs of each stage are evaluated aggregately. This criterion does not show the
exact costs; at this stage of design we only have information about treatment stages,
which allows estimating costs of treatment schemes with the help of expert judgment.

Reliability of treatment equipment. Reliability criterion is defined as the ability
of equipment to perform specified functions keeping a set of performance indicators
within prescribed limits, corresponding to specified modes and conditions of use,
maintenance and repair. Reliability is a complex property, which may include
reliability, technological effectiveness, and stability of one or a combination of
properties for both equipment as a whole and its parts depending on equipment
functions and operating conditions.

Technological effectiveness of treatment processes. Technological effectiveness
of a process is its convenience and ease of its implementation, which allow executing a
process aimed at desired results with minimal input of labor and resources.

Safety of gas emissions treatment processes. Here safety of treatment processes
is measured by probability of a fire (an explosion). This criterion for newly designed
systems is defined on the basis of safety values of object’s elements, which allow
estimating probability, control and management systems and other potentially
inflammable or explosive elements.

Information-logical model

Based on previous experience of treatment processes design [7-9] in the form of a
knowledge base, we set the target, for example air quality within acceptable norms, and
using decision-making mechanism we get a combination of stages leading to our goal.

In a general form, an information-logical model (ILM) for decision-making
support, enabling to choose a technological scheme of gas emissions treatment and
relative equipment, represents a sum of data sets and sets of connections in the form of
rules. Thus, ILM can be written as:

M=(D, P), D=(dy.....d;,....dy), P=(prscccs pjoes ps),

here M —ILM operator; d,...,d, —ILM data set; py,...,pg — set of rules.

Set of rules are in the form of: if ... (conditions fulfilled), then ... (consequences
realized) can be written as:

P :{if ((d{‘ 4z ]Al(dé‘ 4, 2k jAz ...An_l(d,’; 4,z D

then (dlkm A4 zlkM j},
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’ —
here 4 ,4; {= > >,< <}, i=ln- arithmetic operator; A;e{n, v} logical
! ’ !
operator; d,,d{,,— input and output model parameters; zk :{zlk ,...,z,lf }— input
”

’ n n "
value of d,lf ; zlk € {zlkl ,...,z{‘M } output value of dlk ; n—number of conditions;

k —rule index.

The set of feasible treatment technological schemes is formed with the use of a
heuristic algorithm. At first, connections between technological stages are written in the
form of rules; these stages can provide the required characteristics of gas flow,
relationship between input and output stages, connection between preceding and
following stages and other similar dependences. Since the number of combinations does

not exceed 10* and productivity of modern PCs is high, the solution can be obtained by
sequential search among all possible combinations of schemes.

Software

An information system, which computerizes environmental activities of Ecological
safety and environmental management departments, is designed. Such a system includes
the following sub-systems:

— state expert evaluation data processing including sub-programs, which allow data
output for various environments;

—water environment monitoring data processing including sub-program for
analysis by various criteria.

Figure shows the scheme of interaction between services (committees) during
expert evaluation with the use of the designed software. The calculation of external
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experts payment and all related paperwork are done according to the Federal Law "On
Ecological Expert Evaluation". The sub-system allows automated tracking of objects
through the entire chain of processing. It also enables to process documents as they
become available, to analyze obtained results and to validate the need to conduct
various activities, in order to avoid non-regulated impact on the environment.

Conclusion

As a result, the system generates a list of activities aimed on reduction of negative
impact of industrial enterprises on the environment. Moreover, in most cases, we can
estimate feasibility and approximate costs of environmental protection activities that are
being evaluated.

The work has been performed in accordance with the state contract
No. 14.B37.21.0234 of the Federal Program “Scientific and Pedagogical Personnel of
Innovative Russia” in 2009-2013.
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NudpopmanuonHas nojjiep:kka NPUHITUA PellIeHUd TPH NPOBeIeHNH
IKCHEPTU3HI TEXHUYECKUX 00bEKTOB

10.B. HeMTﬂHOBal, A.B. Kpommmnz, K.B. HeMTl/lHOBl, T.B. Koaxosa'

Kagheopa «Asmomamusuposannoe npoexmuposanue mexHoi02uieckoeo
obopyoosarnusy (1), ®I'BOY BIIO « TI'TY»,; nemtinov@mail. gaps.tstu.ru;
kageopa «Bvruuciumenvras u npukiaduas mamemamuray (2), @I'60Y BI1O
«Psizanckuil 2ocyoapcmeennulil paouomexnuyeckuil yHugepcumemy, 2. Psazano

KuroueBble cjioBa M (ppa3bl: BUpTyaIbHAs MOJEIb; HHHOPMAIMOHHAS CHUCTE-
Ma; TEXHHYECKUH 00BEKT; IKOJIOTHIECKAs IKCIIEPTH3A.

AHHOTAUMsA: PaccMOTpEHBI MOCTAHOBKA 3318491 M MOZEIH HOIICPIKKH IIPUHSTHSI
pemeHnii o0 11e1eco00pa3sHOCTH YTBEPIKACHHUST IPHUPOJOOXPAHHBIX MEPONPHUITUI TpH
MPOBEJICHUH YKOJIOTUYECKON SKCIIEPTU3HI IPOMBIIIJIEHHBIX O0BEKTOB.

Informationsunterstiitzung der Entscheidungen bei der Durchfiihrung
der Expertise der technischen Objekte

Zusammenfassung: Es sind die Aufgabestellung und die Modelle der
Unterstiitzung der Entscheidungen iiber die ZweckmiBigkeit der Bestdtigung der
NaturschutzmaBinahmen bei der Durchfithrung der okologischen Expertise der
Industrieobjekte betrachtet.

Soutien informatique de la prise des solutions lors de la réalisation
de I’expertise des unités techniques

Résumé: Sont examinés la prise des solutions et les modéles du soutien de
I’acceptation des décisions sur la rationnalité du sanctionnement des mesures de la
protection de la nature lors de la réalisation de 1’expertise écologique des unités
industrielles.

Astopbl: Hemmunosa KOnua Bnaoumupoena — kanauaat SJKOHOMHUYECKUX HAYK,
JIOLIEHT Kadeapsl «ABTOMATH3NPOBAHHOE MPOCKTHPOBAHIE TEXHOIOTHIECKOTO 000pY-
noBaunusy; Hemmunoe Kupunn Bnaoumupoeuu — maructpant kadeapsl «ABTOMa-
THU3UPOBAHHOE NPOEKTUPOBAHUE TEXHOJIOTMYECKOro obopynoBanusy; Koakoea Tamps-
na Buxmopoena — maructpant xadeapbl «ABTOMATH3UPOBAHHOE IPOEKTUPOBAHHUE
TexHosiorudeckoro obopynosanusi», ®I'bOY BIIO «TI'TYy»; Kpowunun Anexcanop
Bukmopoeuu — xannujaT TEXHUYECKHX HAyK, OLUEHT Kadeapbl «BeraucnurenbHas u
npukiantas matematukay, ®I'bOY BIIO «PI'PTVY», r. Pa3ansb.

Penenzent: IHooonsckuii Bnaoumup E¢umoeuy — NOKTOP TEXHUYECKHUX HAYK,
npodeccop xadeapsl «CrcTeMbl aBTOMAaTH3UPOBAHHOTO MPOEKTHPOBAHUS, IPOPEKTOP
o uapopmarmsanun, PI'EOY BIIO «TI'TY».

592 ISSN 0136-5835. Bectuuk TI'TY. 2012. Tom 18. Ne 3. Transactions TSTU




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


