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PE®EPAT

Jluniomuast pabora BkitoyaeT B ceOs: 114 crtpanmi, 19 pucyHkos, 25
tabmui, 12 popmy:, 12 uCTOYHUKOB, 4 TPUITOKECHHUS.

Oo6wekt uccinenoBanust — KorenbHas Ne3, BogorpelHblil ra3zo-Ma3yTHBIN
arperat KBI'M-7,56.

[ens pa®oThl: pa3paboTKa CHCTEMBI yIPaBICHUS KOTIOBBIM BOJAOTPEHHBIM
ra3zo-ma3zyTHeIM arperaroM KBI'M-7,56.

3amaun:

e Pa3paboTka TEXHUYECKOTO 3aJIaHHUS;

e O030p TEXHUYECKUX PEIICHHUIA;

e Pazpabotka u 00OCHOBAaHHME CTPYKTYpPHOM, (YHKIHMOHAIBHOU U
NPUHLIHUNHAIBHON CXEM;

e Paccmorperb BOIIPOCHI ¢uHaHCOBOTO MEHEKMEHTA,
pecypcoddHEeKTUBHOCTH B PECypCOCOEPEKCHNUS,

e PaccMOTpeTh BOIPOCHI COLMAIBHOTO XapaKTepa.

B nummomHOM paboTe OBLIO COCTaBIECHO TEXHUYECKOE 3a/JlaHhe Ha
pa3pabOTKy CHCTeMBbl YyIOpaBlieHHUs KOTJIOBbIM arperatom KBI'M-7,56.
PaccMOTpeHbl HEKOTOpbIE TEXHMUYECKHE pelieHuss U BblOpaHo Haubosee
ontumMainbHoe. Pa3pabotansl cTpykTypHasi, QyHKIIMOHAIBHAS U IPUHIUITHATIbHAS
CXEMbl CHCTEMBI YHPABICHHUs. PaccMOTpeHbl BONPOCHI 3KOHOMHYECKOTO H
COLMAJILHOTO XapakTepa.

PesynpTaTroMm mnpoBeneHHO palOTHI fABIsETCS pa3paboTaHHas cUCTEMa
yhpaBjieHus KOTJI0BbIM arperatom KBI'M-7,56. Peanu3oBanHas cucrtema
yrpaBiieHHs Obljla YCTAHOBJIEHA HA YEThIpEX KOTJOBBIX arperara tuna KBI'M-
7,56 Ha TpeTheil KOTEILHON M YCIENTHO 3apEKOMEHI0Bajla ce0s KaK HaJeKHasl,
uHpopmaTUBHAs W YAOoOHas B OHKCIUTyaTallud M OOCITY>KMBaHUU CHCTEMa
ynpaieHusi. OpurnHaaIbHOCTh PaboThl cocTaBisieT 84 %.

KiroueBsle ciioBa: cucTeMa ynpaBlieHUs KOTJI0BbIM arperatom, KBI'M-7,56,

KBI'M, IIVIK-150.
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NMEPEYEHb YCINIOBHbIX COKPALLEHUNA

MDBO — VcnioaHUTEIbHBIN MEXaHU3M JJIEKTPUUECKUH, 0THOOOOPOTHBIM
IITK — nporpaMMHO-TEXHUYECKUN KOMILUIEKC

[TK — nmepcoHaIbHBIN KOMITBIOTEP

KBI'M — xoTen BOOOTpenHbIN ra30-Ma3yTHHIN

[13K — nperoxpaHuTeNnbHBIN 3aOPHBIN KIlalaH

BUT — 610K n3MepuTeIbHbIN TEXHOJIOTHYECKUI

TCII — TepMOMETp CONPOTUBIEHUS TIATHHOBBIN

JPJI — naTunk-peie naBJIeHUAS

K/a — KOTla-arperat

UM — ucrionHUTENBHBIA MEXAHU3M

KHWIInA — KOHTpOJIbHO-U3MEPUTETbHBIE MPUOOPHI U ABTOMATHKA
[10 — mporpamMmmHOe obecrieueHue

[JIK — mporpaMmMuUpyeMBbIil JIOTHYECKUN KOHTPOJUIED

KHC — kaHann3aliMOHHO-HACOCHAs CTAaHLIUS

IITTI — neHTpaNbHBIA TEIUIO-IIYHKT

BC® — 6510k ceTeBoro gpuiabTpa

BY-nomexu — BBICOKOYaCTOTHBIE IOMEXU

3/M pesie — 3IEeKTPOMarHUTHOE peie

M/IBB — Moynib TUCKpETHBIN BBOJ1a/BBIBOIA

NY — ncnonHurenbHbIe yCTPOUCTBA

I'B3 — razo-Bo3ayniHas 3aCJIOHKa
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MHUHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUMCKOM
OEJIEPAIINA
denepatbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BaTEIIbHOS YUPSKIICHHE
BBICITICTO VOHATEHOTO OOPa30BAHMS
«HALIMOHAJIBHBIN UCCJIEJOBATEJILCKIUN
TOMCKUH HOJIMTEXHUYECKWI YHUBEPCUTET»

Kadenpa BerunciuTensHON TEXHUKU

YTBEPXIAIO
PykoBonuTenb mpoekra,
JTOKTOP TEXHUYECKHUX HAYK
npodeccop kadenps
BBIYHCITUTEIILHOW TEXHUKU

Kum B. JI.
«_» 2016r.

TEXHUYECKOE 3AJJAHUE
Ha pa3paboTKy
«Cuctembl yrpaBieHHs KOTIOBBIM BOJIOTPEHHBIM
ra3zo-ma3zyTHbeIM arperatoM KBI'M-7,56»

HNcnonnurens
Cryaent rpynmnsl 3-8301
JlaBb110B P.JI.

Tomck 2016
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BBEAEHUE

HaunmeHoBaHue pa3padboTku

Cucrema YHpaBJICHUA KOTJIOBbBIM BO,HOFpefIHLIM razo-Ma3yTHBIM arpe€raTom

KBI'M-7,56.

Kparkasi xapakrepucTuka 00J1aCTH NPUMEHEHM I

Cucrema YIIPaBIICHUS KBI'M-7,56 IIpEIHA3HAYCHA JUIsL
ABTOMATHU3UPOBAHHOTO KOHTPOJS W YIPABJIECHUS BOJOTPEMHBIM KOTJIOM THIIA
KBI'M-7,56, a Ttakxe mpeAoCTaBiICHUS HEOOXOJMMOM TEXHOJOTHUUECKON W

TEXHUYIECKON HHPOPMAINH OTIEPATUBHOMY U TEXHUYECKOMY ITEPCOHAITY.
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1. OCHOBAHME aANA PASPABOTKH

OcHoBaHMEM maJisl pa3pabOTKU HOBOM CHCTEMBbI YNPABIEHUS KOTJIOBOIO
arperata KBI'M-7,56  saBnsierca  3ajaHWe, BbIJAHHOE  TEXHUYECKUM
pykoBoguteneM mnpeanpustus AO «SImankomMMmyHsHEpro» ¢uianana B ropoje
MypaBiieHko. 3aJaHue BBIIOJHIETCS HAa NPEANPUATHH, HEMOCPEICTBEHHO Ha
pabouem mecte B LleHTpanbHON MHKEHEPHO-TEXHUYECKON CIy»Oe Ha y4yacTKe

KOHTpOJ'IBHO-I/I3MCpI/IT€J'II>HBIX HpH60pOB N aBTOMATHUKU.
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2. LENNb W HABHAYEHUE PA3PABOTKU

[{enbro pa3pabOTKH SBISETCS 3aMEHA MOPAJIbHO U (PU3MUECKH yCTapeBILEH
peNeHOl CXeMbl yIpaBlieHHs KOTJoBbIM arperarom KBI'M-7,56, Ha HOByIO
CUCTEMY YIIpaBJIECHHMsI, 00€CIIEUNBAIOLIYIO:

eDddekTuBHYI0O paboTy 00BEKTa yHpaBIEHUS, TOBBIIICHUS YpPOBHSA
0e30nmacHOCTH U 0€3aBapUIHOCTH TEXHOJOTHYECKOT0 MPOoLecca;

eTpeOyeMyl0  TOYHOCTb,  JOCTOBEPHOCTb U  CBOEBPEMEHHOCTH
IPEIOCTABIIIEMOI IEPCOHATY ONIEPAaTUBHOM HH(OPMALINY;

¢ AJanTUBHOCTH K BO3MOKHBIM M3MEHEHUSAM TEXHOJOTMYECKOIO MpOoLecca
Y AJIrOpUTMOB YIIPABJICHMS, COKpALIEHUs 3aTpaT BPEMEHM Ha OPHUECHTALUIO
IEpPCOHAJIa B PEXKUMHOM M ONEPAaTUBHON OOCTAaHOBKE, CBOEBPEMEHHOE
BBISIBJICHUE HEIOJIAIOK U OTKJIOHEHHI;

e CHMKEHUE 3aTpaT Ha SKCIUTyaTallui0 U pEMOHT 000pyAOBaHUSI.
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3. ObWWME CBEJEHUA Ob OB BbEKTE
3.1 Kparkasi XapaKTepUCTHKA TEXHOJIOTHYeCKOro 000py/10BaHNS

Twum kotia — KBI'M 7,56,

Pexxum paboThl — BOIOTPEHHBINH;

TennonpousBoauTenbHOCTh — 7,56 ['kan/4;

KommaecTBo ropenok — oana, tum ropenku ['-350 ['M 3b;
OCHOBHOE TOIIUBO — MPUPOJIHBIN Ta3 ¢ gaBieHuem P = 40 klla;
Pe3epBHOE TOMHMBO — Ma3yT (HEPTH);

Onun nytheBoi BeHTHisiTop THna E BBH-6 MomHoctsio 10,5 kBt [1].

3.2 YcaoBus IKCIIyaTaMU TEXHUYECKHUX CPeCTB aBTOMATH3ALUH

3.2.1 Texuu4yecKkue CpeACTBAa, pa3MeliaeMbie B HEMOCPEACTBEHHOM
0JIM30CTH OT TEMJIOMEXaHUYECKOTr0 000PY10BAHUSA KOTJI0BOI0 arperara:

Pa6ouas Temneparypa okpyxatomeii cpeapt +10° C - +50° C;

[IpenenvHast Temneparypa (KpaTKOBPEMEHHOE M3MEHEHUE Ha IEpPUO] HE
6onee 2-x gacos) +5° C - +70° C;

OtHOcuTENbHAs BIAXKHOCTD Bo3ayxa 30 — 75 %;

[IpenenvHas BaaxHOCTh Bo3ayxa 20 — 80 %;

Atmocdepnoe naBienue (rpymma P1) 84,6 — 106,7 klla;

Bubpanus B nquanaszone yactot 0,5 — 50 I'm ¢ ammmutynoit 0,15 mum (rpymnma
ND);

BHeliHre MarHUTHbBIE MO MOCTOSIHHOTO U MEPEMEHHOT0 TOKA C YaCTOTOM
50 I'm u HanpsxeHHOCTHIO 710 400 A/M;

BrenHue anexkrpuyeckue mosist HanpsikeHHOCTho 10 10+£1 kB/wm;

CopeprkaHue MBUTH B TIOMEIIEHUSX — B COOTBETCTBUU C TPEOOBAHUSIMU TSI

ANEKTPOTEXHUUYECKHUX MoMeleHuit [1].
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4. TEXHWHECKUE TPEBOBAHUA

B cocrtaB cucrtemsl ynpasieHus: kotiioBoro arperara KBI'M-7,56 noipkHO
BXO/IUTH:

1. [Iporpammuo-texunueckuit  komruieke (I1IKT), BeimonHstommii
GYHKIIUA aBTOMATU3UPOBAHHOTO YIPABJICHUS W KOHTPOJS TEXHOJIOTHYECKOTO
porecca;

2. Anmaparypa  peledHOM  KOMMYTaUMM M YCWJIEHUA  JJIA
HEMOCPEACTBEHHOTO YITPABJIEHUS HCITOJIHUTEIIBHBIMA MEXAHU3MAaMU IO KOMAHE
3 IITK unu ot xmouel aBapuitHoro octanoBa W Bblmauun [ITK curnanos o
COCTOSIHUY WCHOJIHUTEIbHBIX MEXAHU3MOB;

3. Jatauku s ToydeHuss HWHQPOPMAIMM O TEXHOJIOTHYECKUX
napaMeTpax KOTJIOBOI'O arperara;

4. Cucrema »5JeKTpONMTaHUsA, OOECNEUMBAIONIAsl SJICKTPOIUTAHHUE
CUCTEMBI YIIpaBJIEHUS C HEOOXOIMMbIM Kau€CTBOM U HaJEKHOCTHIO;

5. KHomnka aBapuilHOro oCTaHOBa KOTJIA;

6. Hanmnume TexHWYEeCKOM BO3MOXKHOCTH BBIBOJA NApaMETPOB
TexHonornyeckoro mnpouecca Ha SCADA-cucteMy omnepaTopcKoil CTaHIMU M

AUCIICTYCPCKOTO ITYHKTA.

B cucreme ynpaBieHus: JOTKHO OBITH peaTn30BaHO:

1. ABTOMaTHYECKHI CIIOCOO yMpaBieHUs, a TAKKE PyYHOU aBapUIHbBIN
OCTaHOB KOTJIa;

2. JUist ynpaBiieHHsl 00bEKTOM aBTOMAaTH3al[MH1, BOJOTPERHBIM KOTJIOM,
[ITK momxken obecriednBaTh MOTCHIIMAIBHBIE YITPABJISIONINE CUTHAIIBI YPOBHEM
220 VAC/2 A nns ynpaBieHUs:

e MDO;
e DJEKTPOMAarHUTHBIMH KJIaaHaMyd OJIOKOB  Ta30000pyJOBaHHUS

KOTJIOB;

e Kitoun pns ympaBieHUsT IYCKOBBIMHU — YCTpoWcTBamMu (WM

aHAJIOTUYHBIE CPEJCTBA KOMMYTAIUH).
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[Tons3oBaTenbckoe mporpamMmHoe  obecnedenue IITK — arperarHoii

ABTOMATHUKH JOJIDKHO 00ecreYnBaTh:

1. CO6op u nepBUYHYIO 00PaOOTKY BXOJHBIX CUTHAJIOB,;
2. ABTOMaTHUYECKOE YIIPaBJICHHUE ITyCKOM KOTJa, BKIFOYAIOIINM B CeOsI
oTepanuu:

e Ompoc COCTOSHHSI HUCIHOJIHUTEIBHBIX MEXAHM3MOB M JIATYUKOB
3alIUT KOTJIA, JI pa3pelieHrss aBTOMAaTHUYECKOTO MyCKa KOTJa ONIEpaTOPOM;

e [IpoBenenue npeanyCKOBONW BEHTUIIALINN;

e Po3xur ropenky Ha 3aJaHHOM JIaBJICHUM.
3. ABTOMAaTHYECKOE PETYJIIMPOBAHHUE:

e Harpy3ka kotina o temriepatype BoAbl Ha BBIXOAE KOTJa;

e YucneHHoe OTOOpa)KEHHE TEXHOJOTHYECKHX MapaMeTpOB pabOThI
KOTJIa;

e (CBETOBYIO CUTHAJIM3AIMIO PEXKUMOB pabOThI KOTIA;

e OTKIIOUYEHHE KOTJIA MpU cpabaThIBAaHUU 000 U3 3aLIUT KOTIA C
00s13aTeIbHBIM NMPOBEACHUEM MIOCIEOCTAHOBOYHON BEHTUIISIUY;

e 3alMTy KOTJIa OT HEIUTAaTHBIX JACHCTBUH oOlepaTopa W B cCllydae
BBIX0J1a U3 CTPOSI UCIIOJIHUTENBHBIX YCTPOMCTB.
4. Curnanuszanuio:

e [IpeBbllIeHNE TEMIIEPATYPHI ABIMOBBIX I'a30B;

e HeucnpaBHOCTh H3MEPUTEIIBHBIX LIETIEH;

e [IpeBpilIeHNE TEMIIEpATYyphl BOABI HAa BBIXOJE W3 KOTJIOBOTO
arperara;

e [loHmxeHue naBiIeHUs BOABI B KOTJIOBOM arperare;

o [loHmxeHue/MOBBIIICHHE IABJICHUS ra3a rnepes ropesikou;

e OTCyTCTBHE IJIAMEHU B TONIKE KOoTJa [1].

5. 3anoMUHAHWE  TMEPBONPUYMHBI  BO3HUKHOBEHHUS  aBapUMHOMU
CUTYalluH;
6. B03MOXXHOCTh TEPHOJUYECKOTO KOHTPOJS AATYUKOB 3alIuT 0Oe3

OCTaHOBKH KOTIJIA,

7. Obecnevenne OJOKMPOBOK MyCKa KOTJIA:
18



o [loHmwxkeHue aBIeHUS rasza rnepej npeaoXpaHuTeIbHBIM 3alI0PHBIM
knananom [13K-1;
o [lonmxkeHue naBieHUs BOAbI B KoTie [1].

8. KonTpons npu pabote KoTia, JOCTOBEPHOCTH MHPOPMAIUH UM €€
MPOTUBOPEUYMBOCTH OT JUCKPETHBIX JAaTYMKOB COCTOSHUS HCIIOJTHUTEIbHBIX
MEXaHU3MOB;

0. BrimonHeHne aBTOMATUKOW  O€30MAaCHOCTH  OCTaHOBAa  KOTJa

IleﬁCTBHCM 3alIUT IIpHU aBapHﬁHOM OTKJIOHCHHUHU TCXHOJIOTHYCCKHUX IMapaMCTPOB:

IToBblllIeHNE (IOHUKEHUE) TABICHUE Ta3a Mepe]l TOPEIIKOi;

[TonuxkeHue naBiaeHUs BO3yXa Mepe]i FOPeKoi;

[Toracanue Qakena paboTaroiiel ropesku;

[1oBreIlICHUE (HOHI/I}KCHI/IG) JaBJICHU BOABI HA BBIXOJA€ U3 KOTJIA,

ABapuiiHoe OTKIItOUeHHE BeHTuiAaTopa [1].
10. Hanuuue TexHUYECKO BO3MOXKHOCTH JUIsl peanu3auuu (mpu
HEOOXOJUMOCTH) JHUCTAHUMOHHOIO  YIIPAaBJICHMs  3allOPHO-PEryIUpYOLIEH

apMaTyphl.

4.1 KoMIieke TeEXHUYECKHUX CPeICTB

J171s1 OTClEeKMBaHUS MTAPAMETPOB TEXHOJIOTUYECKOTO MPOoliecca Ha KOTIIOBOM
arperare NpUMEHSIOTCA CIeIyIOIIee YCTAHOBICHHOE 000py10BaHuE:!

N3meputens Ttemnepatypsl — TYAD -11M1 0-120 — ucnons3yerca s
OTCJIC’)KMBAHUSI aBAPUMHON TeMIIepaTyphl BOJIbI Ha BBIXOJIE U3 KOTJIa-arperara.

OTtcnexxuBaHUEe TeMIepaTypbl BOAbBI Ha BXOJAE M BBIXOJE M3 KOTJIa
OCYUIECTBJISIETCS MPHU TMOMOIIU JATYMKAa TEMIIEpaTypbl C TOKOBBIM BBIXOJOM
NATC3 xommanumu «OBEH», BropuunsiM mnpubopom ciuyxkut BUT-300M
(ITbe30371E€KTPUK).

Jlnst ompeneneHus AaBieHUS BOJAbI B KOTJIOBOM arperare HpUMEHSETCS
natuuk nasnenus 111100 —/INU-1,6 «OBEH», BTopu4HbIM IpHOOPOM CITYKUT
BUT-300M (I1be30251eKTpHK).
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N3mepeHne TeMiieparypsl yXOISIIUX Ta30B OCYIIECTBISETCSA MTPU TOMOIIH
tepmoMetpa conpotuBieHuss TCII-500 ¢ TOKOBBIM BBIXOJIOM, BBIBOJI TEKYILIETO
3HAYEHHs TeMIIepaTypbl OCYIIECTBISIETCS Ha nu3MepuTenbHbiil 010k BUT-300M
(ITbe3037EeKTPUK).

Jlist  oTcnexxuBaHUS TapaMeTpoB  OE30MaCHOCTH  HU3KOTO/BBICOKOTO
JABJICHUS Ta3a UCMOJb3yeTcs AaTuuk naBienus JP/-12A.

OnpeneneHue TMOHWKEHHUS JABICHHUS BO3JlyXa HWKE MHHUMAJIbHOIO
JOTTYCTUMOTO 3HAYCHHUs, JyIsi 0€30macHON JKCILTyaTalliid KOTJIOBOTO arperara,
UCToJIb3yeTcs AaTuuk Aasienus [PJI-12A.

Hannune nnameHn B ropenke KOTJIa ONPENENAeTCs ¢ MOMOIIbIO TaTyhKa-

pene koutpouist iamenu AJ[I1-01,3 (AT'ABA).

4.2 IlepeyeHb BXOJAHBIX M BBIXOJAHBIX CUTHAJIOB
4.2.1 AHanoroBbie BXOJHbI€ CUTHAJIbI

HMcTouyHnKaMM aHAJIOTOBBIX CUTHAJIOB SIBJISIOTCS HpI/I60pBI C aHaJIOI'OBBIM
BBIXOI0M, BBITIOJIHAOIIHNEC HCTIPCPLIBHBIC HN3MCPCHUA napamMcTpOB B
TCXHOJOTMYCCKOM IIPOHECCCC, KOTOPLIC YCTAHOBJICHBI HCIIOCPCACTBCHHO HaA
KOTJIOBOM arperare.

B Tabnune Nel npencraBieH nepedeHb aHAJIOTOBBIX CUTHANOB Tumna 4...20

MA.

Tabnvua 1.
IHapamerp N3mepenne | PeryaupoBanue | Curnajmsanms
JlaByienue BoabI B na HET Ja
KOTJIOBOM arperare
Temneparypa aa HET Ja
YXOASIIIMX ra30B
TeMmneparypa BoabI aa HET HET
Ha BXoJe B K/a
Temmneparypa Ha na aa aa
BbIXO/I€ K/a
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4.2.2 InckpeTHbIe BXOAHbIE€ CUTHAJIbI

HNcrounukamm BXOJHBIX AOUCKPCTHBIX CHUI'HAJIOB ABJIAIOTCA AAaTUYUMKHU
COCTOSAHUA TCXHOJIOTUYCCKUX 1TapaMCTPOB.

B Ta6JII/IHe No2 nNpeaAcCTaBJICH CIIMCOK BXOIHBIX JUCKPCTHBIX CUT'HAJIOB.

Tabnvua 2.

IHapamerp N3mepenue | PeryaupoBanme | Curnaamsanus
ABapuiiHasi
TeMIepaTypa BOAbI HET HET na
HAa BBIX0JIe U3 K/a
JlaByienue Bo3ayxa

HET HET a
HU3KO0e
JdaByenue rasa nepen
ropeJIKoi HET HET aa
HH3KO0€e/BbICOKOE
Hannuune niiamenu B

aa HET aa
ropeJKH KoTJia
HaskaTue kHONIKH
aBapUIlHOI0 OCTAHOBA HET HET a
KOTJIOBOT0 arperara

4.2.3 /IuckpeTHbIE€ BHIXOAHbIE CHTHAJIBI

JIMCKpeTHBIE BBIXOIHBIE CUTHAJIBI CIIYXKaT s ynpasieHus MMM koTioBoro
arperara u ynpanJIeHUs] TEXHOJIOTHYECKUM MportieccoM u popmupyrotcs [TTK.
CnuCcoK BBIXOJIHBIX JUCKPETHBIX CUTHAJIOB MpHBe/eH B Tadauiie No3.

Tabnuua 3.

Ne ni/m | HammMeHOBaHUeE TMCKPETHOTO CUTHAJIA

BxJiroueHue ra3oBoro KjarnaHa 3anajJbHUKa

BxiroueHue ra3oBbIX KJIAIIaHOB OTCEKaTeeh

BxuroueHne BBICOKOBOJIBTHOTO TpaHchopMaTopa

1
2
3 VYpasneHue ra3o-BO3AyIIHON 3aCIIOHKOU
4
5

3anyck BEHTUJISTOpA
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MNpopomkeHue Tabnuubl 3.

6 CaertoBasi HHAMUKAIMS pabOThI KOTIOBOTO arperara
7 CBeTo3ByKOBas CHUTHAJIM3ALMS aBapud KOTJIOBOTO
arperata

4.3 MeponpusiTUsi 10 OPraHu3anuu 0€30MACHOM IKCIIyaTAIIUM U
CO3IaHUI0 0€e30MACHBIX YCJa0BHI Tpyaa. TpeOGoBaHUS K MCIIOJTHEHUIO
MOHTAKHBIX PadoT.

e Ha 3a3eMJsIOIIMX KOHTAKTaX HE JI0JKHO OBITh PKABUMHBIL;

o Illkap KUIInA, rae pa3memaercss cuUcTeMa YIPaBICHHUS KOTIOBBIM
arperaTom, JI0JKEeH ObITh COEMHEH C KOHTYPOM 3a3€MJICHHS KOTEJIbHON METHBIM
IPOBOJIOM CEYEHHEM HE MEHEE 6 MM?;

e VYcraHoBka cpeAcTtB aBToMatusauuu u npubopoB KUII, obGecneunBaer
0e30macHOCTh PabOThl TEXHOJOTMYECKUX YCTAHOBOK COTJIACHO TpeOOBaHHUIO
oe3zonacnoctH, 'OCT 12.2.052-81;

o [lpunsThIe pElICHUsT TO3BOJSIOT SKCILUTyaTHPOBAaTh OOOpPYIOBAaHUE B
TEYEHUU BCEr0 aMOPTU3ALMOHHOTO CPOKA C BHICOKOM CTENEHBIO HAJIEAKHOCTH;

e He nomyckaetcst nmpokiiagsiBaTh B OAHOM KaOesie CUTHAJIbHBIE U CHIIOBBIC
LENu;

e [lepeceueHue CUJIOBBIX W CUTHAJBHBIX LIETIEH JOMYCKAETCA TOJBKO MO
IPSIMBIM YTJIOM;

e MoOHTaX M 3KCIUTyaTalus YCTPOMCTB JOJKHBI BECTHCH IEPCOHAIIOM,
03HAaKOMJIEHHBIM C MPAaBWJIAMH €r0 3KCIUTyaTally U MPOLIEIIIMMHU HHCTPYKTAX
npu paboTe C AIEKTPOOOOPYIOBAHMEM B COOTBETCTBUM C IIpaBUJIAMH,
YCTAaHOBJICHHBIMH Ha MPEANPUSITUH.

e Mecto pa3menieHuss MKapoOB OINPEACICHO C YYETOM BBINIOJIHEHUS
TpeOOBaHMI yCIOBUI OHKCIUTyaTallMd © yJA00CTBAa TMpU MOJKIIOYEHUH U
00CITy>)KUBaHUM.

e CoeanHeHHE BHICOKOBOJIBTHOTO TpaHC(opMaTopa CO CBEUOM 3a)KUTAHUS
IPOU3BOJUTH TOJIBKO C  HCIOJb30BAHMEM HAKOHEYHHKA, OCHAIIEHHOTO

MOMEXOIOAABIISIFOLIIUM PE3UCTOPOM.
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5. Ob30OP TEXHUYECKOI'O PELLEHUA.

YCTOWYUBBIM ~ SKOHOMHYECKHH  POCT  OOJBIIMHCTBA  POCCHUHCKUX
IPEANPUATANA NPUBEN K 3HAYUTEIBHOMY YBEIMYECHUIO TEMIIA aBTOMATHU3ALUU.
Co0TBETCTBEHHO, BO3POCia BaXXHOCTh BOIPOCA ONTUMAIBHOIO BBIOOpA CPEICTB
aBTOMaTHU3aLMH.

Jlnig pa3paOOTKU HOBOM CHUCTEMBI YIIPABJIECHUS KOTJIOBBIM arperaToM MHOMO
OBLIO PaCCMOTPEHO HECKOJIBKO TEXHUUECKHUX PEIICHHI:

WcnonszoBate MDS Monpynu ans cOopa aHaJIOTOBBIX M JUCKPETHBIX
CUTHaJIOB, 00paboTke mosyueHHbIX naHHbIX Ha 1K, B cnemmanbHo co3gaHHOM
nporpammHoM  permieann  SCADA-cucteMbl, W OTHpaBKE HEOOXOIUMBIX
ynpasisironux curHaios Ha MM komioBoro arperara, i ynpaBICHUS
TEXHOJOTHYECKUM TMpoueccoM. Ho nanHas cucreMa MMeeT O4YeHb OOJIBIIYIO
YSI3BUMOCTb B 0€30I1aCHOCTH, T.K. IPY BO3SHUKHOBEHUH IPOOJIEM B JINHUU CBSI3U
I[IK u MDS mopayns, pabota KOTIOBOro arperata (hakTHYECKH OcCTaeTcs 0e3
KOHTPOJIS, YTO BIIOJIHE MOKET MPUBECTH K BOSHUKHOBEHUIO aBAPUIHOMN CUTYaLINH
Ha npousBoacTBe. [[0aTOMY JaHHOE penIeHUE HE MOJYyUnIIO Pa3BUTHS.

Jlpyroe pemieHne — ObUIO HCHOJB30BaTh MporpamMMmupyemsbie pene. Uto
IO3BOJINJIO OBl pEain30BaTh MPAKTUYECKH HMJICHTUYHYIO CHUCTEMY YIPaBICHUS
COBPEMEHHBIMM CpEICTBAMM aBTOMaTu3auud. HO TyT BO3HHK BOIpOC B
IEJIECO00Pa3HOCTH JAHHOTO pelmieHus. Tak Kak OCHOBHOW 3a7adeil CTOUT
pa3paboTaTh NPUHLUIINAIBHO HOBYIO CUCTEMY YIIPABJICHUS U YUTH OT pelIeHOro
VICITOJIHEHHSI CXEMBI.

[loaTomy OBUTIO TNPUHATO pEIIEHHWE MCIOIb30BaTh MPOMBIIUICHHBIE
KOHTPOJUIEPHI ISl BBIIIOJHEHUS ITOCTABICHHONW 3aJa4i. JTO IO3BOJIUT CO3/aTh
Oonee HaAEKHYIO, yIOOHYIO B 3KCIUIyaTallud M OOCITy>XKHMBaHHMU, C Oojee
BBICOKMM YPOBHEM O€30MaCHOCTH CHUCTEMY YNPABIEHUS KOTJIOBBIM arperarom
KBI'M-7,56.

CTOHUT OTMETUTH HECKOJIBKO BaXKHBIX KPUTEPUEB BHIOOPA KOHTPOJLIEpA:

e HaneXHoCTb;

L ypOBeHB TEXHUYECKOMU MMOAACPIKKH,
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e KommiektHocTh npusiaraemoro 110;
e [lonHOTa MOAENBHOTO psifia U THOKOCTh MPUMEHEHUS;
e VYcroiluMBOCTh K  BpaxaeOHbIM  Bo3aeicTBUAM  (pabota B

HEOJIArONpPUSITHBIX YCIOBUSX);

e BrprunciurenbHas MOITHOCTB;
e Pa3BUTOCTh CeTEeBBIX UHTEP(DEICOB;
e [leHa.

Ha cerognsiimnuii AeHb Ha PBIHKE MPEACTABICHO OOJBIIOE KOJIUYECTBO
MPOIYKIIUU Pa3HBIX MPOU3BOIUTENCH, KaK OTEUECTBEHHOTO, TaK U 3apy0eKHOTO
IIPOU3BO/JICTBA.

PaccMmoTprm HEKOTOPBIX TPOU3BOAUTEIICH MPOMBIIIJIEHHBIX KOHTPOJUIEPOB,
IIPEACTABICHHBIX HAa OT€YECTBEHHOM PBIHKE, TaKUX KakKk KomnaHus «CHMEHCY,
xommanus «Mitsubishi Electric», komnanus «OBEHY.

Br16op OB cienan B 0JIb3y MMEHHO 3THX KOMITAHUA Ha OCHOBE TOTO, UTO:
€CTh ONBIT MCIOJIb30BAHUS MPOAYKIMU JAHHBIX MPOU3BOAUTENEH; MOCEHIEHUS
TEXHUYECKUX CEMUHAPOB, MHUIIMHUPOBAHHBIX O(DHUIIMAIIBHBIMU MIPEACTABUTEISIMU
ATUX KOMIaHUH; JOCTYTHOCTH UH(GOPMALIMKM B UHTEPHETE O MPOAYKIIMH TaHHbBIX
KOMIIaHUM.

OpueHTHpYSICh HA YKa3aHHBIE BBIINIC KPUTEPUU BBHIOOpA, IPOBEAEM
HEOOJIBIION CpaBHUTEIBHBIN aHaIU3 MPECTaBIAEMON MPOIAYKIMU, & UMEHHO
TJIK.

Komnanueit Siemens mnpeactaBieH NPOAYKT MPOMBIIUICHHOW CHCTEMBI
apromatuzauuu SIMATIC, koTopasi LIMPOKO M3BECTHA HE TOJBKO B Poccuu, HO
Y BO BCEM MHUpE.

SIMATIC — 3T0 cucTeMa KOMIUIEKCHOW aBTOMAaTH3aIlMH, IO3BOJSIOINIAs
Co37aBaTh MPOEKTHI JIO0OW CTENMEeHW CJOKHOCTH Ha 0a3e CTaHIapPTHBIX
KOMITOHEHTOB [2].

N3 npencraBineHHbix KoHTpoiuiepoB SIMATIC, s peanusainuu

NOCTaBJIEHHOW 3a1auu jyuiie Bcero noaxoautr SIMATIC S7-300:
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MonaynbHBIM POTPaMMUPYEMBI KOHTPOJUIEP AJISI PELIEHUs 3aaad
aBTOMATH3allM  OTHOCHUTEJBHO Majoll M CpEeOHEH CTENeHU
CJIOKHOCTH;

[Ilupokuii crnexkTp MOAyJIeW I MaKCMMaJlbHOM aJamnTaluu K
TpeOOBAHUAIM pEIlIaeMOM 3aJ1auu;

Hcnonb3oBaHne pacnpeicsieHHbIX CTPYKTYp BBOJA-BbIBOAA W
MIPOCTOE BKIIFOUCHHE B CETEBBIC KOHPUTYpAITUH;

VY noOHast KOHCTPYKLHUS U paboTa ¢ €CTECTBEHHBIM OXJIAXKICHUEM.
CBoOonHoe HapamuBaHue (YHKIIMOHAJIBHBIX BO3MOXKHOCTEH MIpH
MO/JICPHHU3ALIMU CUCTEMBI YIIPABIICHUS;

Bricokass MomHOCTH Oniaromapss HAIAYUIO OOJBIIOTO KOJWYECTBA
BCTPOCHHBIX (YHKIHUH.

Monynu ycraHaBnuBalTcs Ha mnpoduibHyro mmHy S7-300 u
buKCUpyIOTCS B pabO4YuX TMOJOKEHUSX BCTPOCHHBIMH B MOIYIH
BUHTaMU;

YyacTku BHYTPEHHEN IIMHBI KOHTPOJUIEPA WHTETPUPOBAHbBI B
KaKIp1 Moystb. CoeTMHEHNE MOTYJIEH MEXTy COOOW BBITTOTHIETCS
C TIOMOIIBIO IIMHHBIX COCANHUTENEH, YCTAHABIMBAEMBIX C ThUIbHOMN
cTOpoHbl MoayJel. [IInHHbIE COEAMHUTENN BKIFOUEHBI B KOMILIEKT
MOCTaBKHU Bcex moyneit S7-300;

[Iporpammuoe o6ecnieuenue SIMATIC — 3To cucrema TeCHO
CBSI3aHHBIX MHCTPYMEHTAJIBHBIX CPEICTB ISl MPOTPAMMUPOBAHUS U

obcmyxxkuBanus cuctem apromatuzanuu SIMATIC S7/C7 [3].

[Iponykmus Mitsubishi Electric uzBectna B Poccun ¢ 70-x rogoB, xoraa

CTpaHy OCYyHICCTBIIAINUCDH IICPBLIC IIOCTaBKH HHOCTPAHHOI'O

IIPOMBIIIJICHHOT'O 060py,Z[OBaHI/I$I 1 IIPOU3BOJACTBCHHBIX JIMHUU.

B ACCOPTUMCHTC MPCACTABIIACMbBIX KOHTPOJUICPOB JUJIA BBIIIOJHCHUA

MOCTABJIECHHOMW 3anaun noaxonsaT koHTposuiepsl MELSEC. M3 nanHOM cepumn

cTouT 00patuTh BHUMaHUe Ha KoHTposuiephbl cepuu MELSEC 1Q-F.

25



C ero momoiip0 MOXKHO pa3padaThiBaTh BHICOKOTEXHOJIOTUYHBIE CUCTEMBI
aBTOMAaTU3allMd U TPOU3BOJAUTENIbHBIE MPUWIOKEHUS 0e3 HeoOXOAUMOCTH
MUrpanuu Ha Oojnee kpymHbele U goporocrosimme cepuu [1JIK. B 1o xe Bpems
nporpaMMHpoOBaHue B euHON nporpammuoit cpeae GX Works, ncnonb3yemoit
JUIs  IpyruxX KoHTpoJuiepoB cepuit  Mitsubishi  Electric, monnep;xuBaer
MacTabupyeMOCTb.

CTouT Takxe OTMETUTh HECKOJIBKO OCOOCHHOCTEH:

e BBICOKOCKOPOCTHBIE BXO/IbI U BBIXO/bI;
e Amnanorosbii u [I1M/[-koHTpOIE;

e OOHapy»XeHHE METOK;

e Bcerpoennsriii Ethernet;

e OOpaTHasi COBMECTUMOCTb;

¢ [IpocToe oOHapyx)eHue OUIMOOK;

e Enunas cpena nporpammupoBanus GX Works [4].

Komnanuss OBEH ocnoBana B 1991 roay, siBisieTcsi OMHUM U3 HEMHOTHX
OTEYECTBEHHBIX IPOU3BOAUTENIECH MPOMBIIUICHHBIX KOHTPOJUIEPOB. Ha maHHbIM
MOMEHT SIBJISIETCS KPYIHEHIINM POCCUHCKUM pa3padOTUYMKOM U IPOU3BOJUTEIEM
CPENCTB JJISl Pa3IMYHbIX OTPACIIEH MPOMBILIIIEHHOCTH U 3aHUMAET JINUPYIOIIHE
HO3UIMM HE TOJIBKO HA OTEYECTBEHHOM DBIHKE, HO U B CTpaHax OJIMKHETO
3apyOexbs.

N3 npeacraBnenHsix komnanuein OBEH npoMBIIUIEHHBIX KOHTPOJIIEPOB,
0oJiee BCEro NOAXOAAT KOHTPOJIIEPHI AJIsl MaJIbIX CUCTEM aBTOMATU3ALUN CEPUU
OBEH IUIK-1xx (IIK-100/TIJIK-150/TIJIK-154):

e KoHTposieps! BITOIHEHBI B KOMIIAKTHBIX DIN-peeunsix kopiycax;

e JIMCKpETHBIE U AaHAJIIOTOBBIE BXO/1bI/BbIX0/bI Ha OOPTY;

e Hammuwue nocnenoBarenbHbix mOpToB (RS-485, RS-232) u Ethernet;

e PacmmmpeHue KoJM4YecTBa TOYEK BBOAA/BBIBOJA OCYILECTBIISETCS
NyTeM MOJKIIOYEHHUs] BHEIIHUX MOJAYJEeH BBOJA/BbIBOJA MO JIIOOOMY U3

BCTPOCHHBIX UHTEPPEICOB;

26



e Hamuuue BCTPOEHHBIX YACOB, YTO MO3BOJISIET CO37aBaTh CHCTEMBI
yIPaBIEHUS C YI€TOM BPEMEHU;

e Cpena nmporpammupoBanusi CoDeSyS v.2. Cpena pazpadotku OBEH
[JIK, npenocraBmnsieTcs: OeCIIaTHO;

e becruiatHoe oOydeHHE HA4albHOTO YPOBHS pa3palOTKU B cpeie

CoDeSyS v.2 [5].
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6. PASPABOTKA U OBOCHOBAHUE CTPYKTYPHOW CXEMbI
CUCTEMBbI YMNPABJIEHUA KOTNIOBbIM ATPEIT'ATOM KBI'M-
7,56

[TockosibKy Ha HallleM TPEANPUSITAU YK€ HECKOIBKO JIET UCHOJb3YHOTCA
koTpoJuiepbl, kommnanun «OBEH» Ha OonpIIMHCTBE OOBEKTOB (TaKMX Kak
I'opoackori Bomozabop, KHC, IITII), mHOIO OBUIO NPHUHATO pEIICHHE
MCIIOJIb30BaTh MPOAYKI[UI0O UMEHHO 3TOM KOMITAHUH.

DTO MO3BOJIUT HE TOJNBKO YHUDUIIMPOBATH 00OPYAOBAaHUE aBTOMATHU3AIUH,
YOPOCTUTh  OKCIUTyaTallii0 ® TIO3BOJIMT CHHU3UTH OOBEM  PE3EPBHOTO
o00opyIoBaHUsS HAa TMPEINPHUATAU W B JadbHEUIIEM, TPH HEOOXOIUMOCTH,
MO3BOJIUT 0€3 HUCMOIb30BaHMS JONOIHUTENbHOTO [10 1 000py10BaHUS BBIBECTH
IapaMeTpbl TEXHOJIOMYECKOro mnpourecca komioB tuna KBI'M Ha yxke
cymiectBytomyo SCADA-cUcTEMY B €IMHBIN MTYHKT JUCIIETYMPOBAHMUS, a TAKXKE
MO3BOJIUT OCTAThCA B paMKax MPUICPKUBAEMOMN MOJUTUKU UMIOPTO3aMEIIECHUS
HaIIEro NPeANpPUSITHSI.

[TomuMo 3TOTO, 1IEHBI HA TpoAyKIUI0 kKoMmaHuu OBEH >xecTko npuBs3aHbl
K pyOJII0 ¥ IPaKTUYECKH HE 3aBUCAT OT KOJIEOAHUSI MUPOBBIX BaJIIOT.

CTOouT OTMETUTH Pl IPEUMYILECTB KOHTpOJUIepoB kKomnanuu OBEH:

e Xopomasi TEXHUYECKAs NOJJIEPIKKA B PEKUME OHJIANH;
e becnnaTtHoe mporpamMMHOE OOecleueHHe ISl MpOorpaMMUPOBAHUS

KOHTPOJJIEPOB;

e becrmataeie OPC-cepBepa, ¢ HEOTpaHMYEHHBIM KOJIMYECTBOM

TOYEK;

e ['MOKOCTH MPUMEHEHHSI KOHTPOJICPOB;
e Bricokas HaAe)KHOCTD;

e [IpocToTa B ocBOeHNH nporpamMmHon cpenbl CoDeSys.

[Tpoeaem cpaBuenue [1JIK-1xx, u BeIOEpeM HanOosiee MOIXOSAITUAN IS

BBIIIOJIHEHMS TI0OCTaBJICHHOM 3aJa4u, Ta6n1/1ua 4,
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Tabnuua 4.

Umn,
RS- RS- UmlT,
NJIK1xx | DI DO AI/AO Ethernet =220
232 485 =24 B
B
ITJIK-100 8 | 6 pene/12 1p- 0/0 1 1 1 na Ja
X KJITOYeH
I1JIK-150 6 6 pene 4/2 1 1 1 HET na
IJIK-154 4 4 pene 4/4 1 1 1 HET na

[Tocne cpaBHeHUS MPEACTABICHHBIX KOHTPOJUJIEPOB, BHIOOp ObUT ClENiaH B

nosib3y koHTposuiepa [TJIK-150. ITJIK-154 obmagaet Gosiee BHICOKOH IIEHOM TIpH

MPAKTUYECKA MIAECHTUYHBIX TEXHUYECKUX Xapaktepuctukax, a B [IJIK-100

OTCYTCTBYIOT aHAJIOI'OBELIC BXO,Z[I)I/ BBIXO/JBbI.

OtmeTuM Heckoabko npeumyiiects «OBEH» ITJIK-150:

e Ecth onbIT paboTel ¢ qanubiM koTposuiepoM u [10O CoDeSys;

e OrcyrctBue OC, 4TO MOBBIIIAET HAAECKHOCTh PAOOTHI KOHTPOJLIEPA;

e PaciuupeHHbIN TeMmepaTypHblii quanason pabotsl ot -20° 1o +70°
G

o BCTpoeHHBIM  aKKyMyJATOp,  TMO3BOJSIOIIMNA  «IIEPEKUIATH
MPOIaJlaHre MUTAHUA: BHINOIHEHUE MPOrpPaMMbl ITPU MPONagaHUU TUTaHUS
U TIEPEBO/I BHIXOJHBIX 3JIEMEHTOB B «0€30M1aCHOE COCTOSIHUEY,;

e BcTpoeHHBIE Yachl peajbHOTO BPEMEHHU;

o Koutposmnep mnoxanepkuBaetr pabOTy €  HECTaHJIAPTHBIMU
IPOTOKOJIAMHU 110 JTI0O0OMY U3 MOPTOB.

e Hamuuue wunTepdeiicoB Ha Oopty kouTpoiuiepa: Ethernet,
nocieaoBaTeabHbIX MOpToB (RS-485/232);

e Hanuume  BO3MOXHOCTM  pacIIMpPeHUs  KOJUYECTBA  TOYEK
BBOJIa/BBIBOJIA IyTEM MOJKIIOUEHUS! BHEIIHUX MOJYJIeH BBOJA/BbIBOJA IO
J1000MY U3 BCTPOCHHBIX HHTEP(PEICOB.

e YHuGUIMPOBAHHBIN KOpIYC s kperuieHus: Ha DIN-peiiky;

o [loTpebnsiemas MomtHOCTH 6 BT;
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e [lentpanbnbiii npoueccop 32-pazpsanbiii RISC-npoueccop 200
MTI'11 Ha 6aze sgpa ARMY;
e OObeM onepaTuBHOI namatu 8§ MB;
e O0beM sHepronezaBucuMon mamstu xpaHeHus siupa CODESYS,
nporpamMm 1 apxuBoB 4 MB;
e Bpewms nukina BeinoaHenus [JIK — munnmansaoe 250 MKC, TUTIOBOE
1 mc;
® O JUCKPETHBIX BXOJ/IOB, FaJIbBAHUYECKHU U30JIMPOBAHBI;
e DJeKTpUYEeCcKasi IPOYHOCTh TUCKPETHBIX BXOJ0B 1,5 KB;
e 4 MUCKPETHBIX BBIXOJA THUIMA 3/M pejie, TOK KOMMyTauuu 2 A npu
HanpsokeHun He 6onee 220 B;
e 4 QaHANOrOBBIX BXOJA — THUIIBI MOAJCPKUBAEMBIX CHUTHAJIOB:
Hanpsixenue 0...1 B, 0...10 B, -50...+50 MB,
Tok 0...5 MA, 0(4)...20 MA,
Conpotusnenue 0...5 kOwm;

e 2 aHAJIOTOBBIX BbIXOJA [5].

Jns co3pmaHus yCTpOMCTBA YNPABICHUS TEXHOJOTHYECKUM MPOLIECCOM
KOTJIOBOTO arperara, a Takke BbIBOJa TEKYIIHMX MapaMeTpoB TeXIpoliecca, ObLIo
IPUHATO perieHre npuMeHnTh «CeHcopHyto nanens oneparopa CI1270 OBEH»,
OTMETHUM OCHOBHBIC (PYHKIIMOHAJIbHBIE BO3MOxHOCTH CI1270:

e ['paduueckuil nucmie ¢ auaroHanablo 7 AOWMOB U pa3pelieHHEM
480x234 nukcens;

e KommuectBo 11BeTOB — 256, T aucruies — TFT;

e (CEeHCOpHOE YIPABICHUE YKPAHOM;

e J[Ba He3aBucHUMBIX opta RS-232 M1 RS-485 niist CBsI31 ¢ BHELIHUMU

YCTPOMCTBAMHU;

e [lonnepxka pacnpocTpaHeHHBIX MPOTOKOI0B 0OMeHa Modbus RTU,

Modbus ASCII;

e Bo3MOXHOCTH paOOThl OJTHOBPEMEHHO B JIBYX pekuMax Master u

Slave;
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e [Iutanue oT UCTOUHMKA HanNpshKeHUs 24 B;
o becrimatnoe IIO0  «Kondurypatrop CII1200», pans cosmaHus

MPOEKTHOTO pelieHus [S].

Hcnonp3oBaHne JaHHOW IMAHENM IMO3BOJSET CO34AaTh MOJHOLIEHHBIA OpraH
YIPaBJIEHUS TEXHOJOIMYECKUM IIPOLIECCOM KOTJIOBOTO arperara, He HCIOJb3Ys
IIPU ATOM JOTMOJHUTEIbHBIX KHOMOK M KIIFOUEH YNpaBJICHUS! HA JUIEBOU YacTH
mKada ympaBiaeHUS ¥ TIO3BOJIUT OTOOpakaTh HAa DKPAaHE MAHEM BCE OCHOBHBIC
TEXHUYECKUE U TEXHOJIOTUYECKHUE TTapaMeETPHI.

Hcnonp3oBaHne maHeNW TO3BOJSET pEAIM30BaTh I TEXHUYECKOTO

MepCOHAJIA MOJHOLEHHYIO cucTtemy KoHTposst UM u Y.

Jlna oGecriedeHus 3a1uThl 000PYA0BaHUS CUCTEMBI YIIPABJICHUS KOTIOBBIM
arperatom OoT UMITYJIbCHBIX U BBICOKOYACTOTHBIX ITOMEX, OBIJIO IPUHSATO PELICHUE
ucnons3oBath «biok cereBoro punsrpa OBEH BC®». 310 M03BOIMT:

e 3alUTUTL  DJIEKTPOOOOPYJOBaHME  OT  JEMCTBUM  moMex

IPOHUKAIOIIUX U3 CETH;

e OcnabuTh MOMEXH OT MPUPOJIHBIX M TEXHOTEHHBIX HCTOYHHKOB,

TaKUX KaKk yJapbl MOJHMNA BONM3M Kabene W JUHUA miepenad,

KOMMYTAlLIMOHHBIX MTPOLIECCOB (BKJIFOUEHNE BEHTHIATOPA KOTJIA U CETEBBIX

HACOCOB), aBapUU U MEPEKIIOYCHUE Ha TIOJICTAHIIUIX;

e [lonaBuTh BBICOKOYACTOTHBIE IMOMEXH OT HMITYJIbCHBIX OJIOKOB

NUTaHMs1, MOILHBIX JBUraTesel (BEHTUISATOP, CETEBBIE HACOCHI), CBAPOUYHBIE

anmapaThl, KOMMYTallMOHHBIE PEe.

NmMmynbcHbIE TOMEXH — KPATKOBPEMEHHBIE BBIOPOCHI HAMPSKEHUS B CETH
aMIUINTY101 BBIILIE HOMHUHAJIBHOIO HAIPSDKEHUs, HA pUCyHKe 1, 2 rpadudecku

[IPEICTABIICHO NPOSBICHUE UMITYJILCHOM MoMexu 10 npumeHeHus: bC® u noce:

A )

Puc. 1. [lo ucriosib30BaHnsg bCP Puc. 2. Nocre ucriosnib30BaHns bCO
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BricOkO4aCTOTHBIE TIOMEXU — HEONPEICIICHHBIE 110 BPEMEHU U aMIUIUTYIE
curHaibl B auanazoHe 100kI1...30MI'm, KOTOpbhle HCKaXalT IMapaMeTpbl
BXOJIHOTO HanpspkeHus. Ha pucynke 3, 4 rpaduyecku mpeicTaBIeHO MPOSIBICHIE

BUY-nomex no npumenennss OBEH BC® u noce:

Puc. 3. [Jo ncriosib3oBarnsg bCO Puc. 4. lNocre mucriosib30BaHns bCO

Jlnst mostydenusi 60Jee MOJIHBIX MapaMeTpOB TEXHOJOTHYECKOIro Mpolecca
HEeoOXoJMMa ycTaHOBKa pacxojgomepa «Bsmer Jlalt M», YTO MO3BOIMUT
OTCJIE)KABATh PACXOJ BOJBI YEPE3 KOTJIIOBOM arperatr, 4ro B CBOK OYEpPEIb
MO03BOJIMUT 00JIee TOYHO OMpPEAEATh MPOU3BOIUTENHHOCTD KOTIOBOTO arperara u

pacueTa yAelbHbIX Moka3areneil. O60py10BaH aHaJIOrOBBIM BhIX0A0M 4...20 MA

[5].

Y BennuuTh ypoBEeHb 0€30IaCHOCTH MPH SKCILTyaTallui KOTIOBOIO arperara,
MOXHO ITyTeM ycTaHOBKH Jiaturka Toka JJTT-03 (100A) ¢ aHamoroBsIM BBIXO0M
4...20 MA. DTO TMOBBICUT YPOBEHb OE30MACHOCTH KOTJIOBOTO arperara Impu

HEUCIPABHOCTU BEHTWISITOpA (MOHUKEHUE WU MPEBBILLICHUE TOKA) [6].

Tak kak xontposuiep IIJIK-150 umeer Bcero 6 AMCKpPETHBIX BXOAOB U 4
aHAJOrOBBIX BXOJa, TO MJisl peaM3alMi TOJHOTO (PYHKIIMOHAIAa CUCTEMBI
YIOPABJICHUS, C YYETOM CYIIECTBYIOIIETO U yCTAHABIMBAEMOI'0 O00OpYAOBaHMUS,
noTpe0yeTcsi  MCHOJb30BaHUE  JIOMOJHHUTEIBHBIX  MOJYJICH  PacHIMpEeHHUS
BBO/Ia/BbIBOJIa JTUCKPETHBIX CUTHAJIOB M MOJYJS PACIIMPEHUS aHAJIOTOBBIX
curHanoB. IlomMuMO »TOro, NpPUMEHEHHE [aHHBIX MOJYJIEH paclIupEeHuUs

ITIO3BOJIUT 3aJIOKHUTD TEXHUYCCKYIO BO3MOXHOCTD JIIs1 I[aJIBHGI\/’II_HCFO
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YCOBEPILIEHCTBOBAHUS W PACIIMPEHUS CHUCTEMbl YIPABICHUS KOTJIOBBIM
arperatom KBI'M-7,56.

OTMETUM HECKOJIBKO OCHOBHBIX (DYHKITUH M TEXHUYECKUX XaPAKTEPUCTUK
Mopynst AMCKPETHOTO BBOAA/BBIBO/AA:

e 12 IUCKPETHBIX BXOJOB JJIs MOJAKIIOYEHHUSI KOHTAKTHBIX JaTYHKOB;

e BO3MOXHOCTH UCIOJIB30BaHUS JIOOOTO JHUCKPETHOTO BXOAa B
pEXKUME CUETUHUKA;

® 8§ BCTPOEHHBIX JUCKPETHBIX BBIXOJHBIX 3JIEMEHTOB — 3/M peiie 8 A
220 B;

e ABTOMATHYECKUH TEPEBOJ HCHOJHUTEIBHOTO MEXaHU3Ma B
aBapUIHBIN pexuM pabOThI IPU HAPYUIEHUU CETEBOTO OOMEHA;

e [loMex0oyCTOMYNBOCTB;

e Uutepdeiic RS-485;

e [‘ampBaHMYECKAS U3OJIALIMSA;

Hwxe mpuBeneM KpaTKuil COMCOK OCHOBHBIX (YHKIMA M TEXHUYECKUX
xapakTepucTuk Moayssa BBOJ1a aHanoroBeix curHaioB MB110-8AC:

e § YHMBEpCAJIbHBIX KAaHAJIOB aHAJIOTOBOI'O BBOJIA;

e Turmsl MO/1JIEP>KMBAEMBIX BXOJIHBIX CUTHAJIOB:
TepMOIpeoOpa3oBaTesid COMPOTUBIICHUS, TePMONaphbl, YHUDUIIMPOBAHHbIE
CUTHAJIbl HAPSIKEHUS U TOKA;

e Yacrora uzmepenus: 10 0,3 cex Ha KaHal;

e TepmornpeobpazoBarenu conpotusienus: SOM, Cu50, S0I1, Pt50,
Ni100, 100M, Cul00, 10011, Pt100, Ni500, 500M, Cu500, 50011, Pt500,
Ni1000, 1000M, Cu1000, 1000I1, Pt1000;

e VYHudbumupoBanHsie curHaibl: 4-20 MA, 0-20 MA, 0-5 MA, +/-
50MB, 0-1 B;

e Hanpsoxenue nutanus: ~220 B u =24 B (yHuUBepcaJIbHBII
WMCTOYHUK MUTAHUA);

e Hurepdetic RS-485;

e Cpennuii cpok ciayx6s1 — 10 et [5].
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JI1st moBbIlIeHHs 0€30MacHOCTH TEXHOJIOTMYECKOTo Mpoliecca KOTIOBOTO
arperata U CHW)KEHHUs PUCKA BBIXOJA W3 CTPOSl IUCKPETHBIX BbIx0onoB M/IBB,
UCITIOJIB3YIOTCS ABa IpoMexxyTouHbIx pene PI1-21-003 220 B.

OpHo pesie HEOOXOMMO JIJIsl BKIIFOUEHUS TJIABHBIX Ta30BbIX KJIAMAHOB, 3TO
MO3BOJIUT B ClTydae 1mepedoeB B MOa4e dJIEKTPOIHEPTHH MTHOBEHHO OCTAHOBHTH
nojavyy ra3za B TOINKY KOTJIa, BTOPOE peEJi€ HUCHOJb3YeTCs I KOMMYTallUuH
NUTaHUs MycKaTens BeHTWsATopa. Ha oboux pene MCHosib3yroTCsi HOPMAIbHO
OTKPBIThIE KOHTAKTBHI.

Jns nmuraHus pacxogomepa, ucnoisb3yercs 0ok nutanus OBEH BI160b-
J4. bnox nutanusa BII60 mpemHasHavyeH 11 MUTAHUS CTAOWUIU3UPOBAHHBIM
HalpsOKEHUEM  MOCTOSIHHOTO — TOKA  Pa3iMYHBIX  IIMPOKOTO  CIIEKTpa
PaarOdIEKTPOHHBIX YCTPOMCTB.

OTMeTUM psii TEXHUYECKUX XapaKTEPUCTUK TAHHOTO OJI0Ka MUTAHMS:

o OrpaHHyYeHHE TyCKOBOIO TOKA;

o 3amura OT NEepEHAIpPSKEHUS U UMITYJIbCHBIX TIOMEX Ha BXO/JIE;

 3aiura OT neperpy3Ku, KOpOTKOTO 3aMbIKaHUS U MEPETPEBA;

o PerynupoBka BBIXOAHOTO HAMNPSHKEHUS C MOMOILIBKD BHYTPEHHETO
MOACTPOECUHOI0 pe3UCTOpPa B irana3oHe £8 % 0T HOMUHAJIBLHOTO BBIXOIHOT'O
HaIPSKEHUS] C COXPAaHEHUEM MOITHOCTH;

o HMuaukanus o HANMYMKM HAPSKEHUS HA BBIXOZE [J].

Ha pucynke 5 mpencrtaBiieHa CTPYKTypHasi cXeMa CHCTEMBbI yIpPaBICHUS

KoTJIOBBIM arperatom KBI'M-7,56.
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CUCTEMA YNPABNIEHNA KBIM-7,56

Cn-270

4 EC-SUP

<4—RS-485—»
MEBE RS-485

MAK-150

~@—RS-485—»

:

:

MB110

NY, paTumnKKn, TeEXHONOrNYecKoe
obopypoBaHue

Puc. 5. CTpykTypHas cxema cucremsbl yripassierHmns KBIMM-7,56.
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7. PASBPABOTKA U OBOCHOBAHUE ®YHKLIMOHAJIbHOW
CXEMbIl CUCTEMBbI YINPABJIEHUAA KOTNIOBbIM ArPEATOM
KBIrmM-7,56

[Tutanue 220 B na IJIK-150, nuckpetHsiii monyins MJIBB u ananorossiii
Moayib MB110 mnomaercs uvepe3 BC®, 4uto mo3BOJIUT yOepedb CHCTEMY
yIpaBJ€HUs OT UMIYJIbCHBIX U BU-nmomex.

Cesazp mexay wmonymsimu u  IIJIK  ocymiecTBisieTcss MOCpPEACTBOM
untepdeiica RS-485. Cmsa3p IIJIK-150 u mnamenu omeparopa CII270
OCYIIECTBIISIETCS pU ToMoIH uurepdeiica RS-232.

biok nutanust BII60 nutaer HanpspkenueM 24 B pacxomoMep U MaHENb
oneparopa CII270.

CurHasibl ¢ JOUCKPETHBIX JIaTYUKOB MOCTYMAIOT HA MOJYJb JUCKPETHBIX
curHagoB MJIBB, ymnpaBneHue TtpaHchopMaTOpoM pO3KUTa W BKIIOUCHHE
KJIallaHa 3alajbHUKA, a TaKKE YIPABIECHUE Ta30-BO3AYIIHONW 3aCIOHKOM
(perynsiTopoM pacxoja raza) OCyIIeCTBISECTCS MPY MOMOITY BBIXOAHBIX CUTHAJIOB
M/IBB.

Tak xe ¢ monynas M/IBB uepe3 mpomexxyrounoe pene Kl Brmrouaercs
IIyCKATeJIb BEHTUJISATOPA.

BxitoueHne OCHOBHBIX Ta30BbIX KJIANaHOB OCYLIECTBIIIETCS MPU MOMOIIH
BbIXOHOTO AuckpeTHoro curHana ¢ [TJIK-150 yepe3 npomexxyrounoe pene K2.

CurHasipl ¢ JAaTYMKOB TEMIEPATYPbl MOCTYMAKOT HA AHAJOTOBBIM BXOJ
koHtposuiepa [TJIK-150, curnanel ¢ matyvka TOKa W JAaTYMKA JTABJICHUSI BOJBI
MOCTYNAaKT Ha MOJYJIb aHAJIOTOBBIX curHaioB MB110.

b0k KOHTpOJIS TUIaMEHN NOAKIIIOUEH K JUCKPETHOMY BXOAY KOHTpOJUIEpA
[TJIK-150.

MMnOynbCHBIA CHUTHAJ C PacxoJoMepa NMPUXOIUT HA JUCKPETHBIA BXOJ
KOHTPOJIJIEpa, IPOrpaMMHO PEANM30BaH pacueT pacxoja uepes K/a.

(DYHKHI/IOHaJIbHaH CXEMa npeacraBJICHa B ITPHUJIOKCHUN A.
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8. PASPABOTKA U OBOCHOBAHUE NMPUHLUMUMUNANBHON
CXEMbIl CUCTEMBbI YINPABJIEHUAA KOTNIOBbIM ArPEATOM
KBIrmM-7,56

KonTpomnep I1JIK-150 — MOHOOI0UHBIM KOHTPOJUIEP B YHU(DUITUPOBAHHOM
Kopnyce st kpersieHusa Ha DIN-peky.

L{eHTpalbHBIM MPOLECCOPOM JTAHHOTO KOHTPOJLIEPA CIIYKUT 32-pa3psiaHblii
RISC-mponieccop ¢ gacrotoii 200 MI'1 Ha 6a3e sapa ARMO.

Ha 6opTy KOHTpOIIIEpa UMEETCS:

® O JUCKPETHBIX BXOJIOB C JIEKTPUUECKON MPOUYHOCTHIO U30JALMH 1,5
kB;
e 4 NHUCKPETHBIX BBIXOJA THUMA 3/M pene, ¢ KOMMYTallMOHHOM

Harpy3kou 710 2 A npu HanpsbkeHuu He 6oiee 220 B;

e 4 aHAJOTOBBIX BXOA, C IOIJIECPKKON YHU(DUITUPOBAHHBIX CUTHAJIOB

4-20 MA, 0-5 kO™ u ap. ¢ pazpsaHocTbio BctpoerHoro AIIIT 16 our;

e 2 ananoroBsiX Bbixoja 4-20 MA wim 0-10 B, ¢ paspsnaocthio 10 6uT.
e Uutepdeiicer csazu Ethernet 100, RS-485, RS-232.

Ha Bxon bC® nonaercs BxoaHoe Hamnpsbxenue ~220 B, ¢ Beixoga BC®D cetp
~220 B mnoaxmouaerca: k bBII-60b-/14, auckpetHomy wMoaymao MJIBB,
koHTposuiepy 1IJIK-150 u ananmorosomy moaymnro MB110-8AC.

C Onoka nutanus BII-60b nanpspkenue =24 B mocTtymaer Ha KieMMmy
XT1.27 «+» n Ha knemmy XT1.26 «-» 1Jisi tuTaHUsE pacxogomMepa, BTOpOr KaHal
Osi0ka nutanusd, =24 B ucnosb3yercs s nuTaHus nasenu oneparopa CI1270.

Hnsa ocymectBienust cBsizu IIJIK-150 ¢ moaysieM AMCKPETHBIX CHUTHAJIOB
MJ/IBB u wmopaynem aHanoroBbix curHaioB MBI110-8AC wucnonszyercs
unaTepdeiic cszum RS-485, Ha Bcex Tpex ycCTpolcTBax MaHHBIA HHTEpQEC
o6o03HayaeTcs MapkupoBKoi RS-485, a KOHTaKkThl UMEIOT 0003HAYEHUE «A» U

«B» cootrBercTBeHHO (Ha M/IBB nanHble KOHTaKThl HPOHYMEPOBAHBL: «A» - 28,

«B» - 27; 17a MB110: «A» - 14, «B» - 13).
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Konrtakter 29 u 30 Ha auckperHoMm moayine MJIBB sBisitoTcst oOumm «-»
JUIE BCEX BXOJOB MOAYJsS, KOHTakT 29 coeauHeH ¢ kiemmon XT1.2 wu
nepemblukoi ¢ kontakramu XT1.4, XT1.6, XT1.8 u XT1.10.

Konrtakt 30 MI/IB noakitodeH K o0IieMy KOHTaKTy JUCKPETHBIX BXOJIOB
(xonTakt 1) konTposmepa ITJIK-150.

Kontakr 31 MJIBB (DI-1) coequnen ¢ knemmont XT1.1, kyna npuxoaur
CUTHAJI C IaTYMKA 10 BEICOKOMY JIaBJICHUIO rasa.

KonTaxT 32 MJIBB (DI-2) coenunen ¢ kinemmoit XT1.3, Ha qaHHBI KOHTAKT
MPUXOJUT CUTHAJ OT JIaTYMKA JABJICHHUS 110 HU3KOMY JIAaBJICHUIO rasa.

Kontakt 33 MJIBB (DI-3) coeaunen ¢ kiemmoit XT1.5, Ha 3TOT BXOA
MPUXOJIUT CUTHAJ OT IaTUYMKA [0 HU3KOMY JAaBJICHHUIO BO3yXa.

Kontakt 34 MJIBB (DI-4) coequnen c kinemmoint XT1.7, naHHbwlii BXOA
MOJIy4YaeT CUTHAJ OT IaTYMKaA aBapUIHON TemIepaTypbl BOJbI B KOTJIE.

Ha xontaktsel 4, 7, 10, 13, 16 MJIBB u kontaktel 16, 19, 23 TIJIK-150
nogaeTcs (¢aza 4epe3 HOPMAJIbHO 3aKPBITHIM KOHTAKT KHONKH aBapUMHOTO
ocTaHOBa KoTia. I[lpm HaxkaTUM KHONKH aBApUMHOTO OCTAHOBA KOTJA,
MPEeKpaTUTCH Mojlavya NuTaHus Ha npoMmexyrounoe pene K1 u K2, 3to nmpuseger
K 3aKPBITHUIO0 OCHOBHBIX T'a30BbIX KJIaaHOB U OCTAHOBKE BEHTUJIATOPA, 3aKPHITHIO
ra30-BO3AYIIHON 3aCIOHKHU (PErysaTopa pacxojia ra3a) U «pacchillaHuIo» LeNu
0€30MacHOCTH, YTO MPUBEET K aBAPUHHON OCTAaHOBKE KOTJIOBOTO arperara.

C xonrakra 3, Beixoga DO-1 M/IBB, na knemmy XT1.11, noctynaer curnan
Ha oTKkpbITHe M ra3o-Bo3ayuiHou 3acioHku Ha 50 %.

C xontakta 5, Beixona DO-1 M/IBB, na knemmy XT1.12, noctynaer curuain
Ha 1oHoe 3aKkpbiTie M ra3o-Bo3ayIiHoN 3aCJI0OHKH.

C xonTakTa 6, Beixosna DO-2 M/IBB, na knemmy XT1.13, noctynaer curnain
Ha oTkpbITHEe UM ra3o-Bo3ayuiHoii 3acioHku Ha 100 %.

C xontakrta 8, Beixoga DO-2 M/IBB, na knnemmy XT1.14, noctynaer curuain
Ha 3akpbiTie UM razo-po3aymHoi 3acinoHku Ha 50 %.

C xonrakTa 9, Beixoga DO-3 MJIBB, Ha 00MOTKY MPOMEXYTOYHOTO pee

K1 nopaercs ¢aza, 11 KOMMyTallMy myckarens BeHTuistopa. [lpomexyrounoe
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pene ucnonb3yercs JUisi 00ecnedyeHns IOMOJHUTENIBHOM 3alIUuThl OT IOMEX B
pe3yJibTaTe KOMMYTALMOHHBIX ITPOLIECCOB.

C xontakta 12, Beixoma DO-4 MJIBB, nHa knemmy XT1.15, nmocrynaer
CUTHAJI Ha BKJIFOUYEHUE TpaHCc(hopMaTopa po3Kura.

C xontakrta 15, Beixoma DO-5 M/IBB, nHa knemmy XT1.16, nmocrynaer

CHTHAJI Ha BKJIIIOYCHHUC KJIdIlaHa 3allaJIbHUKA.

Ha muckpernsiit Bxon DI-1 TIJIK-150 mpuxoaut curHan ¢ 6j0ka KOHTPOJIS
jaMeHu, yepes kiemmy XT1.9.

Ha nuckpernsiii Bxog DI-6 ITJIK-150 npuxoaut uMmyJbCHBIA CUTHaJ C
pacxonomepa «Bzner Jlait My.

C xontakta 15, Beixoma DO-1 IIJIK-150, noctymaer mnuTaHue Ha
ceeroquoanyto Jsamny HLI1, xorTopass moka3plBaeT WHIUKALUIO pPaOOTHI
KOTJIOBOI'O arperara.

C xontakta 18, BhiXOma DO-2 IIJIK-150, noctymaer mnuTaHue Ha
cBeronuonanyto namiy HL2, koTtopast oroOpakaeT HalIM4yue aBapuu B MpoLecce
paboThI KOTJIOBOT'O arperara, a Takke BOCIPOU3BOJIUT 3BYKOBOM CUTHAI.

C xontakta 24, Beixoga DO-4 TIJIK-150, Ha 0OMOTKY MpPOMEXYTOYHOTO
pene K2 momaercs ¢aza, myis BKIIOYCHUS OCHOBHBIX Ta30BBIX KJIAMIAHOB.
[IpomexxyTouHOE pene MCHoJib3yeTcs Mg OOecreyeHus: JTOMOJHUTEIbHOM
3alIUThI OT IOMEX B PE3YIHTATE KOMMYTAIIMOHHBIX MPOIIECCOB.

Ha ananorossiif Bxog Al-2, koHTakThel 28 «+» (kimemma XT1.20), 27 «-»
(xknemma XT1.21), npuxoauT CUrHaj ¢ AaT4YMKa TEMIIEPATypPhl BOJbI HA BBIXOE
13 KOTJIOBOT'O arperara.

Ha ananoroBsiii Bxoa Al-3, koHTakTel 29 «+» (kimemma XT1.22), 30 «-»
(xknemma XT1.23), npuxoauT CUTHAN C JAaTYMKA TEMIIEPATYPhl BOJbLI HA BXOJE
KOTJIOBOI'O arperara.

Ha ananoroBsiii Bxoa Al-4, koHTakTel 31 «+» (kimemma XT1.24), 32 «-»

(xknemma XT1.25), npuxoAUT CUTHAN C IaTYUKA TEMIIEPATYPhI YXOISIIINX ra30B.
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Hnsa  cBsa3u  koHtposiepa IIJIK-150 w manenum omepatopa CII270,
ucnoibszyercst uarepdeiic RS-232. J{ns storo ucnonbizyercs kadeib, BXOISIIHAMA

B KOMILJIEKT mocTtaBku, RJ-14 — COM.

Amnanorosbiii Moayis MB110-8AC umeer BCTpOEHHBIM UICTOYHUK MUTAHUS
=24 B.

K 16 xontakrty, +24 B, noakmtoueH natuuk toka I TT «+», Takke nardauk
JIABJICHUS BOJBI «1H).

Konrtakt 15 (-24 B), xoHTakT 17 (A5-) u xoHTakT 19 (A6-) coenMHEHBI
MeX Ty coOoM, kK KoHTaKTy 15 moakmtoueH gatduk Toka JITT «-».

Ha xonTakt 18 (AS5+) npuxoaut curnan ¢ gatuuka toka JITT «Bbeixomy».

Ha xontakt 20 (A6+) nmpuxomut curHai ¢ kiaemMmbl XT1.19, k koTopoii
MOAKIIOYAETCS JaTYUK JABJICHUS BOABI «-».

[TpuHIMNIMATBHAST CXE€Ma CHUCTEMBI YIPaBJICHUS KOTJIOBBIM BOJOTPEHHBIM

razo-ma3yTHbIM arperatom KBI'M-7,56 npuBeneHa B npuioxenuu b.
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9. PASBPABOTKA NMPOIrPAMMHOIO OBECINEYEHUA CUCTEMbI
YMNPABJIEHUAA KOTNOBbIM ArPEFATOM KBI'M-7,56

[IporpammHoe obecniedeHue, [JIsi CHUCTEMBbl YIPABJICHHUS KOTJIOBBIM
arperaroM KBI'M-7,56, peanu3oBaHno B cpeje nporpammupoBanust CoDeSys 2.3.
CoDeSys — 3TO COBpEMEHHBI HWHCTPYMEHT I HPOrpaMMHUPOBAHMUS
koHTposuiepoB (CoDeSys o6pazyercs ot ciioB Controllers Development System).
CoDeSys mpemocTaBisieT TPOTPaMMHUCTy  YIOOOHYIO  cpemy s
MPOrpaMMHPOBAHUS KOHTPOJUIEPOB Ha s3bIKax cra”aapra MOK 61131-3.
Hcnonp3yemble peaakToOpbl U OTIAJOYHBIE CpPelCcTBa 0a3upyroTCs Ha LIUPOKO
W3BECTHBIX W XOPOIIO ce0s 3apeKOMEHJIOBABIIMX MPUHITUIIAX, 3HAKOMBIX IIO
JPYTUM MOMYJISPHBIM cpefamM MpoPecCHOHATIBHOTO MPOrpaMMHUPOBaHUs (TaKue,
kak Visual C++).
CoDeSys nogiepx’uBaet Ciaeayolue A3bIKH TPOrpaMMUPOBAHUS
TekcroBble:
e Instruction List (IL) — Cincox uHCTPYKIUH;
e Structured Text (ST) — CTpyKTypHpOBaHHBIN TEKCT.
I'padmueckne MOK s3biku:
e Sequential Function Chart (SFC) — IlocnemoBarenbHbie
(YHKIIMOHATEHBIE CXEMBI;
e Function Block Diagram (FBD) — ®yHkuuoHanbHbIC
0JIOKOBBIE arpaMMBbl;
e Ladder Diagram (LD) — Penelino-koHTaKTHBIE CXeMHI [6].
Jns peanuzanuu anroputMa pabotsl kotiaa KBI'M-7,56 0wl ucnionb30BaH
s3pIK LD. DT0 m03BONMIIO peaan30oBaTh CTAPYIO pEIEHHYI0 CXeMy MPOTPaMMHO,
JIOTIOJTHUB €€ HEOOXOAMMBIMH 3JIEMEHTAMU W AJITOPUTMAMH JJISl TTOBBITIICHUS
HAJKHOCTU, UHPOPMATUBHOCTU TEXHOJOTUYECKOTO MPOLECCa U MOBBIIICHUS
ynoOCTBa B SKCILTyaTalllu.
S3bIk peneitHbIX win peneiHo-KoHTakTHRIX cxeM (PKC) — rpaduueckuit

A3BIK, PEATTU3YIOLIUNA CTPYKTYPHI SJIEKTPUUYECKUX IETEH.
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Jlyumre Bcero LD noaxoauT st HOCTPOEHUS JOTUYECKUX MTEPEKIII0YaTENEH,
HO JOCTaTOYHO JIETKO MOYKHO CO3/1aBaTh U CIIOXHbIE Lenu. Kpome toro, LD
JIOCTaTOYHO yI0O€H NSl yHpaBlIeHUS IPYTUMH MPOrPaMMHBIMH KOMIIOHEHTaMU
[6].

Juarpamma LD cocrout u3 psina nenen.

CneBa u crpaBa cxeMa OrpaHWYEHA BEPTUKAJIBHBIMU JIMHUSMU — IIIHHAMHU
nuTaHus. Mexay HUMHU paclojioXKEHbl IIeNu, OOpa30BaHHbICE KOHTAKTaMU H
00OMOTKaMHU peJie, 10 aHaJIOTUU C OOBIYHBIMU 3JIEKTPOHHBIMHU LIETISIMU.

Cnesa mro0as Lienib HAUMHAETCS HA0OPOM KOHTAKTOB, KOTOPBIE MOCHUIAIOT
cineBa HampaBo coctogHue "ON" unm "OFF", cOOTBETCTBYIOLINUE JIOTUUECKUM
3HaueHusM MCTHUHA wmm JIOXDB. KaxaoMy KOHTakTy COOTBETCTBYET
goruyeckas nepeMeHHad. Eciau nepemennass umeetr 3HadeHue MCTUHA, Tto
COCTOSIHME TepelaeTcs uepe3 KOHTakT. VlHaue mpaBoe COEAMHEHHE MOJIy4aeT
3HadyeHue BoikiroYeHo ("OFF").

OCHOBHBIE 3JIEMEHTBHI, KOTOpPBIE HCIIOJIB30BANINCH IS  pealv3aluu

anropurma Ha si3bike LD:

KonTakr:

KonTakTel 0003Ha4arOTCsl AByMsI MapaJlICIbHBIMU JTUHUSIMH — | |, © MOTYT
umeThb coctosgHusa "ON" wim "OFF".

Ot coctostHus cooTBeTcTBYIOT 3HadeHusM HMCTHUHA wmm JIOXD.
KaxxoMy KOHTakTy COOTBETCTBYET JIOrMUecKas rnepeMeHHas. Ecnu 3HaueHue
nepemenHoid MCTHUHA, To KOHTaKT 3aMKHYT.

KoHTakTel MOTYT OBITH COEAMHEHBI MMApPaUICTLHO, TOT/A COSAUHEHUE
nepenaet coctossHue "ON", koraa xots Obl oj1Ha U3 BeTBel nepenaet "ON".

Ecnm KOHTakThl COEAMHEHBI IOCIEAOBATEILHO, TO MJIsS TOTO, YTOOBI
coeaunenue nepenano "ON", HeoOxoauMO, 4TOOBI 00a KOHTAaKTa IepeaBaiu
"ON". DTO COOTBETCTBYET AJEKTPUUECKON NMapaICIbHON U MOCIEI0BATEIbHON

CXEMC.
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KoHTakT MOXKET OBIThH HHBCPTUPYCMBIM. Takol KOHTaKT 0003HAYaeTCs C

MOMOIIILI0 cUMBOJIA |/ | 1 mepeaeT coctosinue "ON", eciiv 3HaUeHHE TePEMEHHOM

JIOXKb [6].

ObmoTKa:

B mpaBoii dYacTu cXeMbl MOXET HaxOOUThCS JIO00E KOJIMYECTBO
00MoTOK(pelie), KOTopble 0003Ha4ar0TCs KPYriabiMu ckoOkaMu (). OHU MOTyT
COEIMHSATHCS TOJNBbKO MapauieabHo. OOMOTKa mepefaeT 3HaYeHHe COeIUHEHUS
CJIeBa HAIPaBO U KOMUPYET €T0 B COOTBETCTBYIOIIYIO JTOTHYECKYIO IEPEMEHHYIO.

B nenom nenb MoxeT ObITh 1100 3amMkHY To (ON), nub0 pa3zoMKHYTOM
(OFF). D10 KaK pa3 u oTpaxaeTcsi Ha 0OMOTKE U COOTBETCTBEHHO Ha JIOTHYECKOM
nepeMenHoit ooMoTku (MCTUHA/JIOXD).

OOMOTKH Takke MOTYT ObITh MHBEpCHbIMH. Ecium oOMOTKa HHBEpcHas
(o0o3Hauaetrcss cumBosioM ( / )), TOra B COOTBETCTBYIOIIYIO JIOTHYECKYIO

MIEPEMEHHYIO KOMUPYETCS UHBEPCHOE 3HaUYEeHUeE [6].

[ Iporpammusiii komMmnoHeHT EN:

[Tpu pabote ¢ LD nnHorna Bo3HMKaeT HEOOXOAUMOCTb C TOMOIIBI0 KOHTAKTa
YIPAaBJISTh IPYTUMH OPOTPAMMHBIMU KOMIIOHEHTAMM.

Bo-1miepBbIX, MOXHO HCIOJIB30BaTh OOMOTKY HJi TMepeladyd 3HAYeHUS
I00ATBHON TMEePEMEHHOM, KOTopas Oy/eT HCIONbh30BaThCS B JIPYTOM MECTE.
Kpome Toro, MO3kHO BCTaBUTH BBI3OB IPsIMO B cxeMy LD.

Takoil mporpaMMHBIM KOMIIOHEHT MOXET OBITh OMepaTtopoM, (PyHKIIHUEH,
IporpaMmMor WM (PyHKIIMOHATBHBIM OJIOKOM, KOTOPBIH HMEEeT M00aBOYHBIM
BXx0/, 0003Hauaemblii EN. Bxox EN Bcera ioru 4eckoro Tura, u mporpaMMHbIHM
KOMIIOHEHT BBIINOJHSAECTCI, TOJAbKO Korga 3Haueane EN=HMCTHWHA. POU
BCTpAMBAaETCd B CXEeMy MapajyieJbHO 0O0MOTKaMm, u BXxoja EN coemunsiercs
oTBeTBJIEHHEM. VICIIONIBb30BaHNE TAKUX MIPOrPAMMHBIM KOMIIOHEHTOB AenaeT LD

cxeMy noxoxei Ha FBD cxemy [6].
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Onepatopbl CpaBHEHUS

GT — bonbuie. [Iponunsiii oneparop Bo3Bpamaer TRUE, eciu 3HadueHue

NIEPBOr0 NapaMmeTpa 0OJIbIIE BTOPOTO, PUCYHOK 6 [6].

GT
20-
30—

var

Puc. 6. Onieparop cpaBHeHus «bosibLue.

Taiimepsr:
Taimep TP, pucyHok 7:

IToka IN paBen FALSE, Beixon Q = FALSE, Beixon ET = 0. [Ipu nepexone
IN B TRUE Bbixon Q ycranaenupaercss B TRUE u Taiimep HauMHAeT OTCYET
BpeMeHHU (B MWLIMCEKyHJax) Ha Bbixoge ET 10 mocTukeHus JUIMTENbHOCTH,
3amanHou PT. Jlanee cuerumk, He yBenmmuuBaercsa. Takum oOpazom, BbIxon Q

reHepupyeT uMnyibc JurenbHocThio PT o dponty Bxona IN.

TPInst
TP
WarBOOLT HIM (A}
T#55-{PT ETH

VarBOOL2

Puc. 7. Tavimep TP.

Talimep ¢ 3aaepxkoil BkiroueHuss TON, pucyHok 8.

IToka IN paBen F ALSE, Beixon Q = FALSE, Beixon ET = 0. Kak Tosibko IN
cranoBuTcss TRUE, HaunHaeTcst OTCUET BpEMEHHU (B MUJTMCEKYHAaX) Ha BBIXOJIE
ET no 3Hauenus, paBHoro PT. [lanmee cuetumk He yBenuuuBaetrcsa. Q paBeH
TRUE, korga IN paBern TRUE u ET pasen PT, unaue FALSE. Takum oGpazom,

BbIX0J Q ycranaBimBaeTcs ¢ 3aaepxkkon PT ot ¢pponta Bxoma IN [6].

TOMInst
TON
ValBOOL1{IN O VarBooL2
T#55+PT  ET|

Puc. 8. Tavimep TON.
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ADI/Id)MGTI/I‘IeCKI/Ie OIICpaTopPhI:

e MUL — nepemHOX€eHUE;
e SUB — BrunTaHnE;

e DIV - nenenue;

e ADD - cnoxeHue.

Ha pucynke 9 npuenenbsl n300paxxeHust JaHHBIN onepaTopoB B si3bike LD.

ADD ML 5UB DY
7- —9 7 —14 7 —5 8 —a

Puc. 9. Apugpmerndeckmne ornepaTopel.

Jns kongurypupoBanus aHaiaorosoro moayist MB110-8 AC u quckpeTHoro
monyns MJIBB wucnonb3yercss mporpammuoe obOecnieuenue «Koudurypatop
Mx110» u «Konduryparop MJIBB», nannoe IIO npennazHaueHo s
CUMTHIBAHUS, U3MEHEHMSI M 3allUCU B DHEPrOHE3aBUCHUMYIO MaMsTh pabouyux
napameTpos [5].

JI1st co3aanust MPOEKTHOTO penieHus Juis nanenu oneparopa CII1270, O6bu10
UCIOJIB30BaHO TporpammHoe obecneuenne «Kondurypatop CI1200» (manee
nporpaMmma — KOH(QUTypaTop).

[Iporpamma-koHpuryparop mo3BojsieT CcHOpMUPOBATH KOH(GUTYpALIUIO
HaHeld oleparopa — «IPOEKT» — MPOU3BOJBHOM CTENEHH CJIOXKHOCTH,
COOTBETCTBYIOIIMI KOHKPETHOMY KOMIUIEKCY MPOLEAYD, YIPaBICHUE KOTOPHIMU
JIOJKHA BBIMIOJIHATH TMaHenb omepaTopa. Co3ZaHHBIN NPOEKT 3arpyxaercs B
NaHeJb OllepaTopa, ONpeaeiss TEKYIINE 3HAYEHUs €€ mapaMmeTpoB [8].

B pesynbrare, ObUI MONTy4YeH MOJHOIIEHHBIA OpraH yNpaBJIeHUsS KOTIOBBIM
arperatom M yBeJnueHa HHPOPMATUBHOCTh TEXHOJIOTMUECKOTO IpoIecca.

Ha pucynke 10 u3oOpakeH TIJIaBHBIA 3KpaH CHUCTEMbI YMpaBIICHUS, Ha
KOTOPOM OTOOpa)karoTcsi OCHOBHBIE MTapAMETPhl TEXHOJIOTMUYECKOro IMpoliecca, a
TaK)K€ paCIOJIaraloTCsl OpraHbl YIPaBICHUS U KHOMKH Iepexoja Ha SKpaH

«YCcTaBKku» u 9KpPaH ((praBJICHI/Ie».
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Puc. 10. [71aBHbIW 3KpaH cuctemsl yripassieHns K/a KBIM-7,56.

Ha skpane «Ynpasienue», pucyHok 11, ocyiectisiercs mpoBepka padoTbl
o0opynoBaHusi, Takoro kak: OCHOBHBIE ra30BbIE KJlallaHa, KJalaH 3amnajbHUKa,
HaIM4YUEe HCKpbl (TpaHcpopmaTop 3amalibHUKA), ONpPOOOBaHHE ITycKa

BCHTHUJIATOPA.

Puc. 11. IkpaH «Yrpas/ieHue.

Ha sxpane «YcraBkw», pucyHOK 12, MPOMCXOINUT YCTAHOBKA 3HAYECHHUM JJIS

HEKOTOPBIX TEXHOJIOTMYECKMX IapaMETpPOB, TEMIEpPaTypbl  OTKIKOYEHHUS
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CTYHCHCﬁ u HCO6XO,ZII/IMBIX 3H3"I€HI/Iﬁ, IJIA BBIYUCIICHUA pacXoda BOIAbI 4YCPC3

KOTJIOBOW arperar.

T1 cmynenu [[00]1Ipeen oamuura moxa
T2 cmynenu F ucmepesuc2cem

I3 cmynenu T'ucmepesuc3em

T asapunnasn P dam 600st

IIepuoo pacxooa P 6005t Max

Pacxoo oenume Peodst min

Pacxo0 ymroxcum{ = ]| Vemasxa mox
Pacxo0 copoc G‘MI

Puc. 12. IkpaH «YcraBkm».

9.1 Onucanue aaropuT™Ma padoTsl MPOrPAMMHOIO 00ecreYeHUs
CHCTEeMBI yIpaBJjieHHsI KOTJI0BbIM arperatom KBI'M-7,56.

AJTOpUTM pabOTHI TPOTPaMMBbI MOKHO Pa3/IETUTh Ha HECKOJIBKO COCTaBHBIX

yacteit (mporeccon): «Ilyck», «OcraHnoBKay, «ABapus», « ABapus 1Mo TOKY».

«ITyck», rpadpuyecku npeacTapieH Ha pucyHke 13.

nyCK: MNpeaseHTUNALMA [P Poskur L Mporpes e Pabota

Puc. 13. [pagmyeckoe ripegcrasieHme npoyecca «Ilyck»

BxiiroueHne KOTI0BOrO arperatra OCYIIECTBIISIETCS IMPU MOMOIIM HAXATHA
kHONKA «Ilyck» Ha riaBHOM 3kpaHe. [Ipu ycrnoBuu, 4To HET aBAPUMHBIX
CHUTHAJIOB, T.€. IApaMETPbl HAXOASITCA B JOIMYCTUMBIX 3HAYCHUSIX.

Ha pucynke 14 uzo0pakeHa nmpoBepKa HEKOTOPBIX MapaMETPOB Ha S3bIKE
LD.

[locie d4Yero mnOpPOUCXOAUT OTKPBITHE Ta30-BO3AYIIHOW 3aCJIIOHKH W

BKIIFOYCHHUC BCHTHUIIATOpPA, HA TIJIABHOM 3JKpaHEC 0To6pa>1<aeT051 HaAIIMnChb:
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«IIpenBenTunsanusy, naHHbii npouecc mmrtes 300 cekyHa (BeAeTCs 0OpaTHBIM

OTCYET).
0019
ABapuiHas TeMnepaTypa soasl
Tmaxav1 MDVVin.4 Tvodyavaria
| | ] (
| [ \
10020
Mu1HUMansHoe Jasnequne rasa
MDWVin.2 Pgazaminimum
| ( '
[ \
o021
MaxkcumaneHoe gaenexve rasa
MDWVin.1 Pgazamaksimum
—| | i )
| v

Puc. 14. OTciexuvBaHne coCTOSIHNS NapameTpos Ha [3bike LD.

Kak Tosbko Taitmep moxoauT g0 80 ceKyHIbl, MporpaMMa MEpPEeXOoJUT K
cnenyromeMy mporeccy: «Poszxury». Ha skpane oroOpaxkaeTcs HaANKCH
«3anajpHUK», B 3TOT MOMEHT 3akpbiBaeTcsi ['B3 (mo crymeHu poszxkura),
POUCXOAUT OJIOKUPOBKA TMyCKa BEHTHJIATOpa (11 MCKIIOYEHUS CIyBaHUS
IJJaMEHHM 3anajbHUKA), OTKPBHIBACTCS KJamaH 3amajbHUKa M BKIIOYACTCS
TpaHchopmarop pozxkura (mojmaercs uckpa). Kak ToIbKO MPOUCXOIUT
BOCIUJITAMEHEHUE ra3a, PoTopelie «BUAUT» HaJTU4He TIaMEHH, Ha TIIaBHOM JKpaHe,
uHaukaTtop «llnams» u3MEHSeT LBET C CEeporo Ha 3€JEHBIM, MPOUCXOAUT
BKJIIOUEHHE BEHTHJIATOpa. Beck mpoliecc po3kura 3aHUMaeT S5 CeKyHJ, Mocie
yero nporpamma nepexoaut k npoueccy «IIporpesay. Ha pucynke 15 nokazana

peanuzanus OJ0KUPOBKU pabOThl BEHTHIIATOPA B MPOTPAMME:

0061

T35 T¥6
programmator ToN e bb3

_| } IN Q IN Q
T351PT ET| T3B1-{PT ET—

:

Puc. 15. briokupoBKka paboTsl BEHTUISTOPAE B [IPOrPamMMe.

ITo oxonuyanuum npouecca «lIporpeBay, nporpaMma NEPEXOAUT K PEKUMY

«Paboray.
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Ha rnaBHOM skpane oroOpaxkaercs Haanuch: «Paborta 1 crynmenb». Ecnu
TeMIlepaTypa BOJbl Ha BBIXOJIE M3 K/a HE MPEBBIIIAET YCTaBKY TeMIieparypsl 1
CTYIIEHH, TO IPOUCXOANT MEPEKIIOUEHUE Ha 2 CTyNeHb paboThl u OTKpbITHE ['B3
Ha 50 %. Ecim Temmeparypa BOJbl Ha BBIXOAE W3 KOTJIOBOI'O arperara He
NPEBBIIIAET YCTaBKy 2 CTYIEHHU, TO MPOUCXOIUT MEPEKIIoUueHrne padoThl Ha 3
crynenb, 1 ['B3 orkpsiBaercs Ha 100 %.

[Io mocTrKeHMHM TeMmepaTypbl YCTaBKH, OTKJIIOYAETCS COOTBETCTBYIOIIAS
ctynenb u ['B3 nepexitouaercss Ha HEOOX0IUMOE MOJIO0KEHHE.

Ecou koTnoBoil arperar, paboTas Ha TEpBOM CTylleHHM HaOupaer
TEMIIEPATYPY BBILIE YCTaBKU | CTYyNE€HU, TO KOTEN YXOOUT B PEXUM PE3EPB.
[Mpoucxoaut otkmouenne OI'K, BeHTHIATOpa W HaA dKpaHe OTOOpa)x)aeTcs
Haamnuch «Pe3epB». T.e. KOTI0BOM arperar nepexoauT B PE3epBHbBIN pexxnmM. Kak
TOJIBKO TEMIIepaTypa ynaJeT HUXKE YCTaBKH (BKJItOYas 3HAYEHUE TMCTEPE3UCA)
KOTJIOBOM arperat CHOBa MPOUJIET MpoLeaypy NMycka (aBTOMaTHUECKH, B JAHHOM
Clly4yae ydacThe omeparopa He TpeOyeTcsi), C MOCIeAYIOIUM NEPEKIIOYEHUEM B

PEXUM «paboTay.

«OcTraHoBKa», rpaduuecky mIpeacTaBiIeH Ha pUucyHKe 16.

OcTaHOBKA
BEHTHJISATOPA

ITocneBeHTHNAIUS

OcTtaHoOBKa:

3akpsitue OT'K,

B3 1a 100% 3akpsiTue 'B3.

Puc. 16. pagumyeckoe npegcrasieHme rpoyecca «OCTaHOBKa».

[Ipn Haxkatum kHOmKH «CTOI», HA TJABHOM JKpaHE MaHEIW OIepaTopa,
MIPOUCXOAUT OCTAHOBKA KOTJIA.

[Ipun sTOM mporpamma mnepexoaut B pexkuM «llocneBeHTHWIALMA», O YeM
OTIEPAaTUBHBIN MEpCOHAT HHPOPMHUPYET HAAMUCH Ha dkpane. B ator moment, OI'K

OTKJIIOYAIOTCA, TEM CaMbIM IIpeKpamias nojady rasa B TONKy kotia, ['B3
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otkpbiBaetcs Ha 100 % (ecnu oHa Obuia B moJsoxkeHuu 50 % WK B MOJIOKEHUH
CTYTIEHU PO3KUTA).
[To ucreyennn 5 MUHYT, MPOUCXOAUT OTKIIOUEHHE BEHTUIIATOpA, Ta30-

BO3ayHIHAA 3aCJIOHKA 3aKPbIBACTCA M HA DKPAHEC ITOABJISACTCSA HAAIIKUCH «OcTaHoBY.

«ABapus», rpaduuecku mpeacTaBieH Ha pucyHke 17.

[lpy OTKIOHEHUH OJHOTO W3 MapaMeTpoB O€30MacHOCTH KOTIOBOTO
arperara, OT JAOMYCTUMBIX 3HAUEHUH, MPOUCXOIUT HEMEAJICHHOE MPEeKpalleHIe
1oJauu ra3a B TONKY KoTia, myteMm oTkmoueHus OI'K, Ha skpaHe mosBuseTcs
MHIMKALKUs TapamMeTpa, KOTOPbIi MpHUBENl K aBapuHONW OCTAaHOBKE KOTJIOBOT'O
arperaTa, BKJIIOYAaeTCs CBETO3BYKOBas CUTHAIM3allMs, IOCJIE 4Yero mporpaMma
nepexoaut B pexxuM «llocieBeHTmIAnMs», 0 4eM rOBOPUT HAAMUCH HA TJIABHOM

skpane. [locneBeHTUIAIUS MPOBOIUTCS B TEYEHUU MATH MUHYT [1].

OcTaHOBKA
BEHTHJISATOPA

ITocneBeHTUAALUS

Otknrouenne OI'K,

ABapMﬂ: CurHanmsayms,

BbiBOA Ha 3KpaH

I'B3 na 100% 3akpsiTe 'B3.

Puc. 17. lpagudeckoe rnpegeraBicHmne rpoLecca «ABapus».

Ha pucynke 18 nokazana mporpammHasi peajnu3aius OTCIASKUBAHUS aBapUU

B IIPpOLECCCC TOPCHUA:

[ooss

plamia KT K13 Ké K19 Tkotlamax1 Ki4

b4
___I I—
rabota

]

progrev

e

K14

— |

— | /1 /1 1 [ | {

Puc. 18. Peam3aums OTCIIEXUBAHNUS aBapmmn B POLIecce ropeHus.

CymiecTByeT emie OJWH aJIrOpuTM Mpoliecca «aBapun» (pucyHok 19),

KOTOpBIfI BO3HHUKACT IMPHW OTKIIOHCHHUHU JOIIYCTHUMOI'0 3HAYCHHUA TOKA ABUIATCIIA
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BCHTWJIATOPA WM IMOHWIKCHUA OABJICHUA BO3AyXa IICPCH I‘OpCJ’IKOﬁ. O06a »Tux

napamMeTpa MOryT CBUACTCIbLCTBOBATL O HCUCITPABHOCTH ABHUIaTCIIA.

Otkmrouenne OI'K,
CurHanmsayma,
ABapMﬂ: BbiBOA Ha 3KpaH,
OcraHoBKa BeHTUAATOPA,
3akpbiTne B3

Puc. 19. pagmyeckoe rpegcrasieHme rporecca «ABapus» o rnapameTpy «Huskoe

AaB/IEHNE BO34yXxa» U/ « OTK/IOHEHNE TOKG BEHTU/IS Topa».

B nanHoM ciydae mpoMCXOJUT MTHOBEHHOE IMPEKpallleHue MOJauyH raza B
TOIIKY KOTJIa, OCTAaHOBKA BEHTUJIATOPA (TaK KaK BO3MOKHO €r0 HEUCIIPABHOCTH U
npuBela K BO3HUKHOBEHMIO aBapuu), 3akpeitue ['B3, BbIBom Ha 3KpaH
HE00X0MMON MH(OPMALIMU U BKIIOYEHHE CBETO3BYKOBOM CUTHAIIM3AIINH.

ITonHEBIN TEKCT [MporpaMmsal MOACTABJICH B ITPHUIIOKCHHUN B.
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10. PAHAHCOBbIVN MEHEXMEHT,
PECYPCOJ3®®PEKTUBHOCTb U PECYPCOCBEPEXEHUE

JIaHHBII pa3ien CONEPIKUT KOMIUICKCHOE ONMCAaHKE U aHaiu3 (PUHAHCOBO-
YKOHOMHUYECKUX ACIIEKTOB BBHITIOJHECHHOW PabOTHI, JIJIi 3TOTO OIICHEHBI ITOJTHBIE
neHexHbie 3aTpaThl Ha BKP, a Tarke maHa mpuOIMKeHHAs 3KOHOMHUYECKAs
OLICHKa pEe3yJbTaTOB €€ BHeApeHHs. B pasnene oneHeHa HSKOHOMHUYECKas
1EJI€CO00Pa3HOCTh OCYIICCTBICHUSI PAOOTBI C TOMOIIBIO TPATUITMOHHBIX
nokazaresnei 3(()EKTUBHOCTH MHBECTUIIMM M HAa OCHOBE DKCIEPTHBIX JTAHHBIX

paccyMTaHa KOMIUIEKCHAs OLIEHKOW HayYHO-TeXHUYECKOro ypoBHs BKP.

10.1 Opranu3anus v IVIAHUPOBaHUE PadoOT

[InanupoBaHue Hay4YHO-UCCIEAOBATEIbCKMX pPA0OT 3aKioyaercs B
YHOPSAJOYMBAHUM CTaUi IpolLlecca HMCCIENO0BAaHUSA, TAKUX KaK ONpEIETICHUE
TEMaTUKU HAYYHOW JEeATEeIBbHOCTH, COOp M CTPYKTypHpOBaHuUE HH(OpMaIuw,
BbIOOD KOHUEMNIMH JESATEIbHOCTH, OPOPMIICHHE M H3JI0KEHHE MOTYyYCHHBIX
pe3ynbTaTOB HAyYHOT'O MCCIEAOBAHUS U Ap. JJIs NOBBIILICHUS (()EKTUBHOCTH
UCCJIEIOBAHUS U Pa3pabOTOK B 11eJIOM. B 1aHHOM MyHKTE COCTaBIISIETCS TOJHBIM
nepeyeHb MPOBOJUMBIX paOOT, ONPEAESISIFOTCS UX UCTIOJIHUTENN U palliOHATIbHAS
POJIOJKUTEILHOCTD. HarmsaIHbIM pe3ynbTaToM IUIAHUPOBAHUS padOT SBIISETCS
CeTeBOM, JIMOO NMHEWHBIN TpaQuK peanu3anuu MpoekTa. J[is BbIMTOTHEHUS
HAyYHBIX HCCleNoBaHuN Obuta chopMHUpoOBaHa pabouas TpyIa, COCTOSIIAs U3
Hay4Horo pykoBoautens TIIY (HP) u crynenta TITY (1). Ilepedyens stanos BKP

U pacrpeziesieHUe UCTIONHUTENEN peAcTaBiIeH B TabauLe S.
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Tabnuua 5.
Hepequb pa60m u I’lpO@OJZchumeﬂbHocmb UX 6blINOJIHEHUA

N Hcnosnures Harpysia
ran Jtanbl padoThl HCIOJTHUTEIeH
. U
1 CocraBieHne U yTBEp)K/IEHUE TEXHUYECKOTO HP, 1 HP —-20%
3aJaHus - 100%
2 [TonGop u u3yueHne MaTepuasioB Mo TEME HP, 1 HP -30%
N -100%
3 Kanennapnoe rranupoBanue padoT 1o Teme HP, 1 HP —-20%
N —-100%
4 Br160op 060pynoBaHust U €ro MOCTaBIIUKOB 141 N —100%
5 [IpoBeneHne TEOPETUUECKUX PACUETOB U 141 N —100%
000CHOBaHUM
6 Pa3paboTka QyHKIIMOHAIBEHOM CXEMBI " N —-100%
7 Pa3paboTka NpUHINIHATBHONW CXEMBbI n N —-100%
8 [IpoexTupoBaHue CXeMbl aBTOMATHU3ALUU IS 141 N —100%
MOHTaXa
9 MoHTax (1eMOHTaX) 000pYIOBaHUS 41 N —-100%
10 | IIporpaMMupoBaHr€e KOHTpOJIEPA 41 N —-100%
11 IIpoBenenue ucnpITaHU )41 N - 100%
12 | Hanamounsie paboThl N —-100%
13 CocraBiieHHE NMOSICHUTEILHOM 3aIIUCKH HP, 1 HP - 10%
N -100%
14 | Odpopmienue rpapuyeckoro Marepuaa n N —100%
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10.1.1 ITpoaoIsKUTEJBHOCTD 3TANOB PadoT

B cBsi3u ¢ HOBU3HOHM BBIMOJHSAEMBIX PadOT, MPUMEHEHHE AHAJIOTOBOIO
crocoba MPaKkTUYECKH HEBO3MOXKHO, MO3TOMY JUIS OMPENEICHUS OXKHIaeMOT0
3HAYEHUS TPOJOJKUTEIBHOCTH PAOOT to MPUMEHSAETCS BEPOSITHOCTHBIA METOH —
METOJT JABYX OLEHOK tmin U tmax. V11 OIpeneneHuss BEpOSITHBIX (0XKUaEMBbIX)

3HAYEHHUH MPOJIOIKUTEILHOCTH PabOT fox IpuMeHseTcs popmymna 1.1

g +0).
tom: 3 Z.mm 2 tmax , (11)

5

rae,

- tmin — MUHUMAJIbHAA MPpOOOJIZKUTCIIbHOCTD pa6OTBI, JH.;
- tmax — MAKCUMaJIbHas MMpOAOJIKUTCIIBHOCTD pa6OTBI, JH.,

JUisi BBINIOJIHEHUSI TIEpPEeUMCclIeHHbIX B Tabnuie 1 pabor TpedyroTcs

CTIEIUATTUCTHI:
o HWHXXEHEp — B ero poiu jaeictByet ucnoianuteas HUP (BKP);
o HAYYHBIA PYKOBOIUTEIb.

Jl5is TOro 4TOOBI MOCTPOUTH JIMHEWHBIN IpaduK HEOOXOIUMO PaccCUUTaTh
JUTUTEIBHOCTh KAXKJIOTO 3Tana B paboumx THSAX U MEPEeBECTH €€ B KaJCHIapHbIE
aau. J{ns pacdera MpoJOSKUTENIBHOCTH BBITIOJIHEHHUS 3TAloB B pabOyuX JHSX

(Tpx) ucionwiyercs hopmyna:

tO)K
Tpp = Ky (1.2)

Ky

rae

tox — IPOAOIDKUTENEHOCT paOOTHI, JTH.;

Ky — xodduimieHT BbIMOMHEHUS pPaOOT, YYUTHIBAIOUIUI BIHUSIHHE
BHEIIHUX (AKTOPOB HA COOJIOJCHHE MPEIBAPUTEIBHO  OMNpPEACIECHHBIX
JUTUTENIHOCTEH, B 4aCTHOCTH, BOBMOXKHO Ky = 1;

Ki — Ko3(pUIMEHT, YYUTHIBAIOIIMKA JOTOJHUTEIFHOE BpeMs Ha
KOMITCHCAIIMIO HETIPEABUICHHBIX 3aJePKEK U coryiacoBanue padot (K = 1-1,2;

B OTHUX I'paHUIIaX KOHKPCTHOC 3HAYCHUC IIPUHUMACT CaM I/ICHOJIHI/ITCJ'H:-).
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Pacuer MNpOAOJDKUTCIIbBHOCTU 3Talla B KAJICHAAPHBIX OHAX BCIACTCA II0

bopmyie:
Ty = Tpp * Tk (1.3)
rie Tiy — IPOAOKATEIHPHOCTD BHIMIOTHCHHS dTala B KaJICHIAPHBIX THSX;

Tx — x03h(dUIMEHT KaJeHJAAPHOCTH, TO3BOJISIIOUIMN TEperTH ot

JIUTCIBbHOCTH pa60T B pa60q1/1x JHAX K UX aHaJIOraM B KAJICHAAPHBIX AHAX, U

_ Txan
Tian — (Teg + Trg)

paccuuThIBaeMBbIii 110 popmyIie:

Tk (1.4)

rac

- T, — YMCJIO KaJICHAAPHBIX JHEN B TONY;

— T, — YHCJIO BBIXOJHBIX JHEH B rOay;

BBIX

— T,, — YMCJIO NPa3IHUYHBIX JHEW B FOLY.

366

=% —148
366—119

Tk

55



Tabnuua 6.
pr003ampambl HA 6blNOJIHEHUE npoexma

TpynoemkocTs paboT 1o
[TponomkuTenbHOCT PadoT,
UCIIOJTHUTEIISM YeJl.- JTH.
Ortan Hcnonnutenu JTHU
Tent Txn
tmin tmax t())[( HP I/I HP I/I
1 2 3 4 5 6 7 8 9
1. CocraBneHue U yTBEPKICHUE TEXHUUECKOTO 3a/IaHUs HP, 1 1 3 1,8 0,432 2,16 0,64 3,20
2. Tlogbop u n3y4eHne MaTEepPHUaoB IO TEME HP, 1 4 8 5,6 2,016 6,72 2,98 9,95
3. KanengapHoe miaHupoBaHue padoT 1O TeMe HP, 1 1 3 1,8 0,432 2,16 0,64 3,20
4. Bsi00op 000pyIOBaHHS U €T0 TTOCTABIINKOB 14 3 6 4,2 — 5,04 — 7,46
5. TIpoBeneHue TeOPETHUECKUX PACYETOB M OOOCHOBAHHIA " 3 8 5 — 6 — 8,88
6. Pa3paboTka GpyHKIIMOHATHHON CXEMBI nu 3 7 4,6 — 5,52 — 8,17
7. Pa3paboTka MpUHIUITHATIHFHON CXEMBbI n 3 7 4.6 - 5,52 - 8,17
8. TIpoexkTupoBaHUE CXEMbI ABTOMATH3AIUH JIJIs
nu 5 8 6,2 — 7,44 — 11,01
MOHTaXa

9. MonTax (1eMOHTaX) 000PyI0BaAHHS 14 12 16 13,6 — 16,32 — 24,15
10. I[IporpammupoBaHre KOHTPOJLIEpA 9 14 11 - 13,2 - 19,54
11. IIpoBenenune ucnpITaHUI n 3 7 4.6 - 5,52 - 8,17
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MNpoponmkeHue Tabnuubl 6.

TpyaoeMKocTs paboT MO UCIIOJHUTESIM

[TponomkuTenbHOCTh PaboT, THU yeJs.- JH.
OTansl Ucnonaurenu
Try Txn
tmin tmax t())[( HP I/I HP I/I

12. Hanagounsie paboThl %1 1 6 3 - 3,6 - 5,33
13. CocraBienne MOSICHUTEILHOM 3aITUCKHA HP, 1 5 10 7 0,84 8.4 1,24 12,43
14. Oopmienue rpaduyeckoro marepuaia 141 1 3 1,8 — 2,16 — 3,20

Hroro: 74,80 3,72 89,76 5,51 132,84
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Jlunetinwiii epagux pabom

Tabnuua 7.

SuBaps ®despaib Mapt Arnpenb Maii
Jran | HP n
10 20 30 40 50 60 70 80 90 100 110 120 130
1 | 064 | 3,20
2 | 298 | 995
|
3 ] 0,64 | 3,20
||
4 — | 746 -
5 - 8,88 I
6 — | 817 [
7 - | 817 —_—
8 — | 11,01 ]
9 — | 24,15 ]
10| - | 1954 I
11 - 8,17 I
12 - 5,33 [
I
13 | 124 | 12,43
14 - ] 320 -
HP —
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10.1.2 PacuyeTr HaAKOIUIEHHS] TOTOBHOCTH NPOEKTA

[{ens maHHOTO MyHKTA — OI[EHKA TEKYIIIUX COCTOSTHUM (PE3yJIbTaTOB) PaOOTHI HATY
MpOeKTOM. BenmunHa HaKOMIIEHUS TOTOBHOCTH DPAaOOTHI MOKAa3bIBa€T, HA CKOJBKO
MIPOIICHTOB TI0 OKOHYAHUU TEKYIIEero (i-ro) sTara BBIMOJIHEH 00mui 00beM padboT 1o
MPOEKTY B IIETIOM.

Beenem 0003HaUCHHUS:
e TPoOm1. — o6mias TpyA0€MKOCTh MMPOEKTA;
e TPi (TPk) — TpynoemkocTs i-ro (k-ro) stama npoexra, i = 1,1;
e TPiH — HakomseHHas TPyAOEMKOCTb 1-T'0 3Tara IMPOEKTa M0 €ro 3aBepIIeHUH;
e TPij (TPkj) — Tpy10€MKOCTb pabOT, BHIMOJHIAEMBIX J-M YYACTHUKOM Ha 1-M dTarle.

CrereHb TOTOBHOCTH ompenensercs: hopmyroit (1.5)

TP ¥, TPr  Zk=1Xj=1 TPkm

(T = TPosw.  TPobm, D=1 2 o1 TPkm (1>
Tabnuua 8.
Hapacmanue mexnuueckoii comosnocmu pabomul u yOenbHblil 8eC KAHcO020 9mand

Sran TP;, CT3,

% %

1. CocraBneHne U yTBEp)KIEHUE TEXHUYECKOTO 3a1aHus 2,41 2,41
2. Tlombop m u3yueHUe MaTEpPUAIIOB IO TEME 7,49 9,90
3. KanennmapHoe ruraHupoBaHue padoT Mo TeMe 241 | 12,30
4. BsiOop 000pyIOBaHUS U €TO MOCTABIIMKOB 561 | 17,92
5. TlpoBeneHue TEOPETUYECKUX PACUETOB U 0OOCHOBAHUM 6,68 | 2460
6. Pa3paboTka QyHKIIMOHATIBHON CXEMBbI 6,15 | 30,75
7. Pa3paboTka NpUHIMIINAIBHON CXEMBI 6,15 | 36,90
8. IIpoexTupoBaHME CXE€MBbI aBTOMATH3ALMH JJI1 MOHTaXKa 8,29 | 45,19
9. MoHTax (1eMOHTaX) 000PYIOBAHUS 18,18 | 63,37
10. TIporpamMmMmupoBaHue KOHTpoOIepa 14,71 | 78,08




MNpogomkeHne Tabnuupl 8.

Sra TP;, CI3,
% %
11. IIpoBeneHue ucnbITaHUM 6,15 | 84,23
12. Hanapo4nsie paboTbl 4,01 | 8824
13. CocraBineHue NOACHUTEIILHON 3aIIUCKU 9,36 | 97,60
14.  Odopmienue rpapuyeckoro Marepuana 2.41 | 100,00

60



10.2 Pacyer cMeTBhI 3aTPaT HA BbINOJHEHHE NIPOECKTA

B cocraB cMmersl 3aTpar Ha co3daHME MPOEKTa BKIIIOYAETCS BEIMYMHA BCEX
pacxo/ioB, HEOOXOJMMBIX IJisi pealu3alid KOMIUIEKca paboT, COCTABIISIOLIUX
colepaHue JaHHOW pa3paboTku. PacyeT CMETHOW CTOMMOCTH €€ BBINOJHEHUS
MIPOU3BOJAMTCS TIO CIICAYIONIUM CTAaThIM 3aTpPaT:

® MaTepHaJibl ¥ MOKYIIHbIE U3EITHS;

e 3apaloTHas Miara;

®  COLIMaJIbLHBIM HAJIOT;

®  pacxojibl Ha 3JIEKTPOIHEPTHIO (0€3 OCBEILICHMUS);

®  aMOPTHU3AIIMOHHbBIE OTYUCIICHUS;

® [poYMe YCIYru (CTOPOHHUX OpraHu3aluil);

e mpoyue (HaKIaJHbIE PACXO/Ibl) PACXO/IbI.

10.2.1 Pacuer 3aTpaT Ha MaTepHAJIbI

K »Toii craTbe pPacxoa0B OTHOCHUTCSA CTOHMMOCTL MATCpHAIOB, ITOKYIIHBIX
I/IS,ZIGJII/Iﬁ, da TAaKXKC pacxXxodbl Ha HUX JOCTABKY. HpI/IMeHI/ITeJ'IBHO JJIA p83pa6OTKI/I
CUCTCMBI YIIPaBJICHHUA  KOTJIOBBIM BOI[OFpCfIHBIM ra30-Ma3yTHbIM  arperaTromM

MaTepualibHbIC 3aTpaThl YKa3aHbl B Ta0auIe 9 [5].

Tabnuua 9.
Pacuem 3ampam na mamepuanol
Ne HanmenoBanune Kon-Bo, | Ilena 3a en, CTonMOCTB,
/T IIT. pyo. pyo.
1 Kontpomnep TIJIK-150 1 15104 15104
2 biox nuranus bBI1-60 1 2596 2596
3 Jatuuk temneparypst JITC-3 2 2461 4922
4 brok cereBoro ¢uibpTpa 1 1357 1357
5 AHaNOroBbI MOJIYJIb PACITUPEHUS 1 7021 7021
6 JlucKpeTHBIN MOYNIb BBOJA-BBIBOIA 1 4602 4602
7 CBeTOaMOIHBIE JIAaMITBI KPACHbBIE 1 182 182
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MNpogomkeHne Tabnuupl 9.

Ne HaunmenoBanue Koxa-Bo, | Llena 3a ex, CTOouMOCTD,

/T IIT. pyo. pyo.

8 CBeToIMOAHBIC JTAMITBI 3€JICHbIC 1 182 182

9 [Tanens oneparopa CII-270 1 21240 21240

10 | Kabens KBBI'4x1 (300 m) 1 9300 9300

11 | Kabens HIBBII 2x0,75 (300 m) 1 2800 2800

12 | TIK 20" HP ProDesk 400 G2 1 51250 51250
Hroro 120556

JlomycTuM, 4YTO TPAHCIOPTHO-3arOTOBUTEIBHBIE PACXOJbl, CBS3aHHbBIE C
TPAaHCIOPTUPOBKOM OT TMOCTaBIIMKA K TOTPEOUTENI0, XpPAaHEHUEM U MPOYUMU
polieccamu, 00eCreynBaOIIUMHU IBMKEHHE (JIOCTABKY) MaTepUaIbHBIX PECYPCOB OT
MOCTABIIMKOB K TOTPEOUTENIO COCTABISAIOT 2 % OT OTIMYCKHOM II€HBI MaTEPHAJIOB,
Toraa pacxoasl Ha Marepualbl ¢ yuetoM T3P paBHbI Cyor = 120 556 * 1,02 = 122

967,1 py6.

10.2.2 Pacuer 3apa0oTHOM MJIATHI

CpennenneBHas tapudnas 3apabotHas miata (3[l..) paccuuThIBaeTCs IO
dbopmye:
31 = MO/20,58, (1.5)
yuuThiBatomieit, uto B 2016 rogy 247 paGouux AHEW M, CIEIOBATENbHO, B
mecse B cpeaneM 20,58 pabounx aHs (Ipu MATUAHEBHOU paboueit Hepene).
Pacuetsl 3aTpar Ha MOJIHYIO 3apa0OTHYIO IUJIaTy NpuBelaeHbl B Tabmwuie 10.
3arpaThl BpEMEHH 10 KaXXJAOMY HCIIOJIHUTEIIO B pab0ouuX JHSX C OKPYTJICHHEM JI0
LEeJI0ro B3SATHI U3 Tabuuubl 6. /{1 ydera B ee cocTaBe MPEMUid, JOMOJIHUTEIbHON
3apIuiaThl U palOHHOW HaJ0aBKH UCTIOIB3YETCS CIEAYIOMUN psia KO3PPUIIUEHTOB:
L4 KHP = 1,1,
o Kionsn= 1,113 (ns naruaHeBHON paboueii Heenu);

e K,=1.3.
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Takum o6pazom, mus mepexona ot TapudHOU (0a30Boii) CyMMBbI 3apaboTka
WCIIOJTHATEJIS, CBSI3aHHOM C y4acCTHEM B MPOEKTE, K COOTBETCTBYIOIIEMY MOJTHOMY
3apaboTKy (3apIylaTHOM dYacTH CMEThl) HEOOXOJAMMO TIEPBYIO YMHOXXHUTH Ha

uHTerpanbhbiil ko3dpduument K, = 1,1* 1,113*1,3 = 1,59.

Tabnuua 10.
3ampamul na 3apabomuyro niamy
Oxuan, CpenHenHeBHasi | 3aTpathbl donpu
Hcnoanurenn | pyod./ mec. CTaBKa, BpemeHH, | KoadpumuenT | 3/marsl,
pyo./pad.neHb pao6.auu pYyo.
HP 33162,87 1611,15 4 1,59 10 246,92
n 14 874,45 722,65 90 1,59 103 410,55
Hroro: 113 657,47

10.2.3 Pacuer 3aTpaT HAa COLUAJIBHBIN HAJIOT

3atpatel Ha enuHbl conuanbHbli Hajgor (ECH), Bximowaromumii B ceOs
OTUHCIICHUSI B TICHCHOHHBIA (DOHJ, HA COIMATHHOEC W MEAUIIMHCKOE CTPaxOBaHUE,
cocTaBistoT 30 % OoT MmoJiHO# 3apabOTHOM MIIATHI MO MPOEKTY, T.€.
Ceon. = Car™0,3 (1.6)
Urak, B Hammem cimydae Ceoy = 113 657,47* 0,3 = 34 097,24 pyO®.

10.2.4 Pacuer 3aTpar Ha 3JIEKTPOIHEPTHI0

JlaHHBI BHJI PacXO/JOB BKIIIOYAET B ce0si 3aTpaTbl Ha SJIEKTPOIHEPIHIO,
NOTPAYEHHYI0 B XOJI€ BBIMOJHEHUS MpPOEKTa Ha paboTy HCIOIb3yeMOro
000pyI0BaHus1, PACCYUTHIBAEMBIE 110 (POpMYJIE:

C3n.o6. = Pos * tos H3 (17)
rae Pos — MOIIHOCTB, TOTpedIisiemast o0opyaoBaHueM, KBT;
Ll» — Tapud na 1 kBt-uac(c HIC) = 5,124 py6./xBT-4ac;

fos — BpeMsi pabOThI 000PY/I0BaHUS, Yac.
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Bpemst paboTel 000pymOBaHMS BBIYHCISAETCS HA OCHOBE MTOTOBBIX JTaHHBIX
Tabmuipl 6 mis nHxeHepa (7pj) U3 pacuera, 9To MPOJOJDKUTETHFHOCTh pabodero THS
paBHa 8§ 4acoB.

tos = Top* K, (1.8)
rie K < 1- xoaddunumeHT ucnonp3oBaHus 000PYIOBaHMS IO BPEMEHHU,
paBHBII OTHOIIIEHUIO BPEMEHU €ro padOTh B IPOIIECCE BHIMOTHEHUS MPOEKTA K Tpy,
OTIpE/ICNISICTCS HUCIIOJHUTEJIEM CaMOCTOSATENIbHO. B psne ciaydaeB BO3MOXKHO
ompenieleHue  top nyTeM TMPsSMOTr0 Yy4yeTa, OCOOCHHO TIpH OTPAaHUICHHOM
WCIIOJIb30BAaHUU COOTBETCTBYIOIIETO O0OPYTIOBAHMUS.
MortHoCTh, TOTpebIsseMas 000pyA0BaHUEM, OTIpeeseTcs 1mo Gopmyiie:
POB:PHOM.*KC (19)
1€ Pyoy. — HOMUHAJIbHAS MOIITHOCTh 000pyA0BaHus, KBT;

Kc £ 1 — xoadduuuenT 3arpy3ku, 3aBUCSIIMN OT CpeAHEH CTeNeHH
HCIIOJIb30BaHNS HOMHUHAIBHONH MOIIHOCTH. J[JISI MaJOMOIIHOIO TEXHOJIOTHYECKOIO
obopynoBanus kodpurudHT Kc = 1.

Pacder 3aTpaT Ha SJEKTPOIHEPIHIO MPHU HCIOJIH30BAHUU TEXHOJOTHUYECKOTO

00opyoBaHus npuBeAcH B Tabauie 11.

Tabnvua 11.
3ampamul Ha S1eKMPOIHEPSUI0 MEXHOIOSULECKYIO
Bpewms pabotsr [otpebnsiemas
Bupg TEXHOJIOTHYECKOTO MOII[HOCTb 3arpaTsl
o0opyoBaHUS 00opyIoBaHus 0B, obopynoBanus Pos, D085, pyoO.
Jac kBT
[TepconanbHbII
720%0,5 0,35 645,62

KOMITHIOTEP ’

Hroro: 645,62

10.2.5 Pacyer aMOPTH3AIHOHHBIX PACX0/10B

B cratbe ((AMOpTI/IBaI_II/IOHHBIe OTYUCJICHUS» PACCUUTBIBACTCS aMOPTH3aIUA

UCIIOJIb3yEMOTr0 000pYI0BaHMS 32 BPEMSI BBITTOJIHEHUSI IIPOEKTA.
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Ucnonp3yetcs dopmyna Cpy = M, (1.10)
n

rae Ha — rogoBas HopMa aMOpPTU3aLUK €UHULIBI 000pYAOBaHUS;

[{os — GamaHcoBasi CTOMMOCTh €IUHUIIEI 00OpyaOBaHus ¢ ydetom T3P.
[Ipn HEBO3MOMXHOCTH MOJYYUTh COOTBETCTBYIOLIME JaHHbIE U3 OyXraiaTepuud OHa
MOXKET OBITh 3aMEHEHa [EHCTBYIOIIEH LIEHOM, coaepxkalencs B IIEHHHUKaX,
IIPEHUCKYpaHTax ! T.IL;

Fp —  J§elictBUTeNnbHbIM  ronoBOM  (oHA  BpeMeHH  palbOoThI
COOTBETCTBYIONIETO 000pynoBanus (247 pabounx qHEH Mpu NATHAHEBHON paboueit
HeZlese) MOXKHO MpUHSATh Fiy = 247 * 8 = 1976 yaca;

tyy — (akTHueckoe BpeMsi paboThl OOOpPYIOBAHHS B XOJ€ BBIIOJIHEHUS
MPOEKTA, YUYUTHIBAECTCA UCIIOJIHUTENIEM MPOEKTA;

1 — 9UCJIO 33JIEHCTBOBAHHBIX OJHOTUITHBIX €IMHUI] 000PYIOBAHMUS.

[Ipu mcnonb30BaHUM HECKOIBKUX THUIOB 00OpYAOBaHUS pacdeT mo GopMyiie
JIETAETCs COOTBETCTBYIOLIEE YUCIIO Pa3, 3aTEM PE3yJIbTaThl CYMMHPYIOTCS.

T.K. HMyIIECTBO CYUTAETC aMOPTU3UPYEMBIM C  IE€PBOHAYAIBHOMU
ctouMocThio Oosnee 40 Thic. py0d. M CpokoM cCiayxkObl Oonbmie 12 wmecsIes,
HAYUCIATHCS amopTu3aius oynet Tosbko s komiuiekta [IK HP ProDesk 400 G2,
KOTOpBIA OTHOCUTCA KO Il aMOpTH3auMOHHOM TpynIe, CpPOK MOJIE3HOrO
MCIIOJIB30BaHUs COCTaBIISIET 2-3 TO/a.

Torna
Ca=1/2=0,5
CAM(IIK) = (0,5*52275*720%1)/1976 = 9523,79 py0

10.2.6 Pacyer mpo4unx pacxoaon

B naHHO# cTaThe OTpayKE€HbI IPOUYME 3aTPATHl OPraHru3alliy, HE MMONABIIUE B
NpEeAbIIyIIME CTaTbU pPACXOJOB: IN€4aTh M KCEPOKONMPOBAHHWE MAaTEpUAIIOB
UCCIJIEIOBAHMsI, OIUIaTa YCIYT CBSI3H, JJIEKTPOIHEPIHH, MOYTOBBIE U TeserpadHbie
pacxozpbl, pa3MHOKEHHE MaTepuasioB U T.1. X cnenyet npunsaTte paBHbIMU 10% OT

CYMMBI BCCX MPEAbIAYIIUX paCcXOoa0B, T.C.
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Cnpo‘{. = (Cyar T Con + Ceou + Conos. T Can + Cin) - 0,1, (1.11)
Crpou. = (122 967,1+ 113 657,47+ 34 097,24 + 645,62+ 9523,79) - 0,1 = 28089,12

pyo.

10.2.7 Pacuer o01eii ce6ecTOUMOCTH Pa3padoTKH

[IpoBenst pacdyer mo BCEM CTaThsIM CMEThl 3aTpaT Ha pa3pabOTKy, MOKHO
onpenenuTs o0lyro cedecTouMocTh mpoekta «Pa3paboTka cuctembl ynmpaBieHUs

KOTJIOBBIM BOJOTPENHBIM ra30-Ma3yTHbIM arperatoMm KBI'M-7,56».

Tabnuua 12.
Cmema 3ampam Ha pa3pabomky npoekma

Crarbs 3aTpaTt YciaoBHoe 0003HAYEHHE Cymma, pyo.
MarepuanbHble 3aTpaThl Char 122 967,1
OcHoBHas 3apaboTHas TUIaTa Can 113 657,47
OT4ncneHus B COIUATBHBIE (POHIBI Ceon 34 097,24
Pacxonapl Ha AIEKTPOIHEPTHUIO Con. 645,62
AMOPTHU3aLIMOHHBIE OTYNUCIICHUS Cam 9523,79
[Ipouue pacxossl Crpou 28089,12

Hroro:

308 980,34

Takum 0Opaszom, 3aTpathl Ha pa3padoTKy coctaBmwiu C = 308 980,34 pyO.

10.2.8 Pacuer npu0ObLIn

[TpuObIb OT peanm3anuu MPOEKTa B 3aBHCHUMOCTH OT KOHKPETHON CHUTYyalllH
(MacmTad M XapakTep MOJYy4aeMOro pe3yJbTaTa, CTEIEHb €ro ONPEAEIEHHOCTU U
KOMMEpLMAIN3aluy, crheuu@uka IeJIeBOr0 CErMEeHTa pbIHKa U T.JA.) MOXET
OTIpEACIATHCS pa3NIuYHbIMU criocobamu. Ecnu ucnonnurens paboThl HE pacmnonaraet

JaHHBIMU JJIA IIPUMCHCHUSA «CJIOKHBIX» MCTOHO0B, TO HpI/I6LIJII> CJICaAyCT IPpUHATHL B
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pazmepe 5 + 20 % oT moyiHOM ce0ecTOMMOCTH TpoekTa. [ JaHHOTO MpoeKTa OHa

coctaBisieT 61796,07 py6. (20 %) oT pacxo/10B Ha pa3pabOTKy MPOEKTAa.

10.2.9 Pacuer HJIC

HJC cocraBnsier 18% OT cyMMBI 3aTpat Ha pa3paboTKy U npuObuH. B Hamem

ciy4dac 3TO

(308 980,34 + 61 796,07) * 0,18 = 66739,75 py6.

10.2.10 Ilena paspadorku HUP

Ilena paBHa cymme monHOUW cebecrommoctu, npuOsn U HJIC, B Hamem
ciydae

[IHUP(KP) = 308 980,34 + 61 796,07 + 66739,75 = 437516,16 py6.

10.3 Ouenka 3k0HOMHYeCKOM IPPEeKTUBHOCTH MPOEKTA

[lenpto maHHOW pa3paOOTKH, B TIEPBYIO OYEpPEllb, SIBISCTCS CHIDKCHHE
aBApUIHOCTH TEXHOJOTUYECKOro Tporecca (mpubnumsurensHo Ha 50%) w
TIOBBIIIICHUE HAJEKHOCTH TMPEIOCTABICHHSI YCIYT MOTPEOUTENO (B JAaHHOM Clydae
TEIUIO-BOIOCHAOXKEHHNE). DTO HOCUT B OOJBIICH CTENEHU COIHMAIBHBIA XapakTep,
KOTOPBIA MOXHO OMUCATh CIEIYIOIIMMU (PAKTOpaMU: IMOBBIIICHUE YCTONYMBOCTU
HEProo0eCceueHHOCTH, 0€30IacHOCTH, KoMpopTa U 0JaroCOCTOSHUS HACEJICHHUS, a
TaK)K€ yYMEHBIIEHHE BBIOPOCOB B  OKPYKAIOIIYIO Cpeny. Hecomuenno,
IKOHOMUYECKUH 3P(PEKT eCTh, T.K. CHIIKAETCS aBapUITHOCTD, TIOBBIIIAETCA KaueCTBO
NIPEIOCTABIICHUS YCIIYT, YTO B CBOIO OUEPE/Ib MO3BOJISET N30€kKaTh HEMPEIBUICHHBIX
3aTpar Kak y MOTpeOuTeNs, Tak U Y MPEANPUATHS, HO paccuuTaTh 3Q(PEKT B pamKax
TaHHOW paboOThl HEBO3MOXHO, T.K. JUIS OJTOTO TMOTPeOyeTcs MPOBEICHUS
CHEIHUANBHBIX  OOIMPHBIX  HWCCICIOBAaHWM C  TMPHUBJICUYECHHUEM  CTOPOHHHX

CIICnaJIMCTOB.
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10.3.1 Ouenka Hay4YHO-TexXHUYeckoro yposuss HUP

Hay4yHo-TeXHMYECKHI ypOBEHb XapaKTEPU3YET BIMSHUE NPOEKTAa HA YPOBEHb H

AUHAMUKY oOecrnieueHus HAY9YHO-TCXHHUYICCKOI'O IIPOTrpeCCa B ,HaHHOﬁ obOnacTu. I[J'ISI

OILICHKH HAay4YHOU [EHHOCTH, TEXHUUECKON 3HAaUUMOCTH U 3(ppextuBHoCcTH HanHO BKP

HCITIOJIB3YCTCA MCTO OaJIIBHBIX OLICHOK. I[J'ISI pacucTa OaIbHOM OLOCHKH OJIsA KaKI0I'0

MpU3HAaKa HTY [0 BRIOPAaHHOM LIKaJie onpeaesaeTcs KoauiecTBo 6aioB. O000IIEHHYIO

OLICHKY MPOBOJAT MO CyMMe OajuioB MO BceM MokaszaTensMm. Ha ee ocHoBe nemaercs

BBIBO/I O 1iesiecooOpaznoct HUP [10].

CYIHHOCTB MCTO/Ia 3aKJIHOYACTCA B TOM, 4TO Ha OCHOBC OLICHOK ITPHU3HAKOB pa6OTbI

ONPECIISIETCS. UHTETPAIbHBIN MOKa3aTeNb (MHIEKC) €€ HAyYHO-TEXHUYECKOTO YPOBHS

o ¢popmyiie:

rie lyry — MHTErpalibHbINA MHACKC HAyYHO-TEXHUYECKOTO YPOBHS;

_v3 )
Kyry = Xiz1 Ri ' my,

— R; — Bec 1-T0 pU3HAKA HTD;

— n; — KOJUYECTBEHHAS OIICHKA B Oajuiax i-ro mpu3HaKa HT?.

(1.12)

Tabnvua 13.
banvnas OYEHKA YPOBHA HOBU3HbL
YpoBeHnb
XapakTepucTHKA YPOBHS HOBU3HbI — 1] banabl
HOBM3HBI
[TpuHIMNHATBHO HoBoe HampaBieHue B HayKe U TEXHHUKE, HOBBIC (DaKTHI U
8—-10
HOBast 3aKOHOMEPHOCTH, HOBasi TEOPHsI, BEIIECTBO, CIIOCO0
[To-HOBOMY OOBICHSIOTCA TE XK€ (PAKThI, 3AKOHOMEPHOCTH,
Hogas HOBBIE MTOHSATHSA JONOJIHSIIOT paHee MOJTyYeHHBIE 5-7
PE3yIBTaThI
OTHOCHTENHHO Cucrematn3upyrorcs, 0000IIaI0TCS UMEIOIIHNECs CBEACHHUS,
2-4
HOBas HOBBIE CBSI3M MEX]y U3BECTHBIMU (bakTopamu
He obnanaet Pesynbrat, KOTOpHIil paHee ObUT U3BECTEH
0
HOBHU3HOMU
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Tabnuua 14.

banvnas OUYECHKA 3HAYUMOCmu meopemu4eCcKux yp08H€12

TeopeTnyeckuii ypoBeHb NMOJYYEHHBIX Pe3yJbTATOB — 12

Banabl

YcranoBka 3akoHa, pa3paboTka HOBOW TEOPUU

10

I'myGokas pa3zpaboTka mpoOsieMbl, MHOTOCTIEKTPAIbHBIN aHAIHN3

B3aMMOJICHCTBUS MKy (DaKTOpamMu ¢ HATMYUEM OOBSICHEHHI

Pa3pabotka crioco6a (anroputm, mporpamma u T. 1.)

DneMeHTapHBIN aHaIU3 CBsI3ei Mexy (hakTaMu (HaIu4yue

TUIOTE3bl, 00bSICHEHUS BEPCHH, TPAKTUYECKUX PEKOMEHIAIIH)

Onucanue OTAENBHBIX 3JIEMEHTAPHBIX (DAaKTOPOB, U3T0KEHUE

HaOJIOACHUH, OTIBITA, PE3YJIBTATOB U3MEPEHUN

0,5

Bpemsa peanuzayuu pesynomamos npoexma

Tabnuua 15.

Bpemsi peanuzanuu pe3yJibTaTOB— 13

Banabl

B teueHune nepBbIX JeT

10

Ot 5 o 10 et

4

Csprizze 10 ner

2

Tak Kak BCe 4aCTHbBIC MPU3HAKHW HAYTHO-TCXHHNYCCKOT'O YPOBHS OICHUBAIOTCA

no 10-OamnpHOM 1IKame, a cymMMma BecoB Ri paBHa eauHuIle, TO BEIMYMHA

MHTErPaJIbHOTO NOKA3aTeNsl TakKe MpUuHaAIe:)KuT uatepsaity [0, 10].

B TaGnuie 16 ykazano cooTBeTCTBUE KaueCTBeHHBIX ypoBHel HUP 3nauenusm

noKasaresisi, paccuuThiBaeMoro mo gopmyse (1.12).

Coomeemcmeue kauecmeeHnnwvlx yposuet BKP

Yposens HTD Moka3aTreas HTJ
Huzkuit 1-4
Cpennumit 4-7
Bricoknit 8-10

Tabnuua 16.

JInst naHHO# pa3paOdOTKU YacTHbIE OLEHKH YPOBHA Nj M UX KPaTKO€ 00OOCHOBAHME

nanbl B Tadmute (17).
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Tabnuua 17.

Oyenku HayuHo-mexHuyecko2o yposHs HUP

3Hau
daxTop O6ocHOBaHME BEIOPAHHOTO
UMOC Yposens dakTopa bann
HTY Oamna
Th
Ob6ecneunt 3¢ pexTuBHyIO padboTy
00BEKTa yIpaBiIeHUs], TOBBICUT
YpoBeHb
0,4 Hogas 6 | ypoBeHB 0€30MaCHOCTH U
HOBU3HBI
Oe3aBapHitHOCTU
TEXHOJIOTUYECKOTO MPOLECCa;
['my6okas pa3paboTka
Teopernuec | mpoOaeMBbI, aHATTN3
Bnenpenue HOBOM CUCTEMBI
0,1 KU B3aUMOJICUCTBUS MEXKIY 8
yIpaBIeHUS
ypOBeHb | (hakTOpamu ¢ HATHIHUEM
00BsICHEHU I
Bricokast moTpeOGHOCTD 11t
Bo3MoxH
BBICTpanWBaHUs [[EHTPATU30BAHHOM
0,5 OCTb B TedeHue nepsbIx JeT 10
CUCTEMBI YIIPaBICHUS KUITHIIHO-
peanuzanuu
KOMMYHaJIbHBIM KOMILJIEKCOM

Otcroga UWHTErpaJibHBIM TOKa3aTedb HAYYHO-TEXHHUYECKOTO YPOBHSA JIJIs
HaIlIEr0 MPOEKTa COCTABIISIET:

Ly =0,4*6 +0,1*8 +0,5%10=2,4+ 0,8 + 5=8,2

Takum oOpazoM, UCXOAs U3 JAHHBIX TAONMILI 16, JaHHBIA TPOEKT HUMEET

BBICOKHI ypOBEHb HAydHO-TEXHUYECKOTO 3pPexTa [10].
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11. COUUAJIbHAA OTBETCBEHHOCTb

AHHOTALIUA

[lox counasbHOM OTBETCTBEHHOCTBHIO, MPEXKAE BCETO, MOHUMAKT CO3IAHUE
TOBApOB M OKa3aHWE YCIYT BBICOKOI'O KauyecTBa, CO3JJaHUE M COXPaHEHHE Paboumnx
MECT, TMOBBIIICHHE YPOBHSI KM3HHU KJIUEHTOB, CIYXallMX U aKIIMOHEPOB, a TaK¥kKe
HACEJICHUS TEX PETHOHOB, T/I¢ (PYHKITMOHUPYET KOMIIAHUS.

ConmanibHasi OTBETCTBEHHOCTh MO OTHOIIEHUIO K paOOTHHUKAM 3aKJIFOYaeTCs B
NPEIOCTABICHUH IPEINPUATHEM TOCTOWHOM OIJIATHI U YCIIOBUH Tpya, O0eCrieueHun
OXpaHbl 3/I0POBbsI, PaBHBIX MPAB U BO3MOKHOCTEN TPYAOYCTPOUCTBA HE3ABUCUMO OT
MoJia, BO3pAcTa, PacoOBOW MPUHAIC)KHOCTH, PEIMTHO3HBIX YOSKICHHA | .
ComnuanbHasi OTBETCTBEHHOCTh IO OTHOIICHHWIO K OOIIECTBY 3aKIIOYaeTcs B
COOJIFOZICHUU DKOJIOTHYECKOW O€30MacHOCTH MPOU3BOJICTBA, MOJAEP)KaHUN MUpa U
6e3omacHOCTH, COOJIOICHUN TIPAB YEJIOBEKA, YBAKEHUU KYJIbTYPHOHU IE€IOCTHOCTH,
CIIOHCOPCKHUE aKIIMH, yYaCTHE KOMIIAHUHU B TPAXKIAHCKOM KU3HMU.

DddexTruBHas colMaibHAs MOJUTHUKA MO3BOJISIET KOMIIAHUHU PEau30BaTh CBOU
OCHOBHBIC MOTPEOHOCTH B BBDKMBAHWU, OE30MACHOCTH M yCTOWYMBOCTH. B CBOIO
odepelib, ITO YBEIMYMBAET JOBEpHE OOIIECTBA, MHBECTOPOB M aKIMOHEPOB K
KOMITAaHWHA, U TEM CaMbIM IIOBBIINIAETCS KOHKYPEHTOCIIOCOOHOCTh OpTaHHU3allvU.
ComnuanabHO OTBETCTBEHHAsT OTBETCTBEHHOCTh CIIOCOOCTBYET CO3JAHHIO  JIS
KaMIIaHUM B JIOJITOCPOYHOM MEPCIEKTURE OJIArOMPHUSTHOI'O COIMATBLHOTIO OKPYKEHUS
u Oonee crabuiapbHOTO pa3BuTHs. lIpenmpusitie M €ro MpejACcTaBUTEIN HE MOTYT
CYIIIECTBOBATh B OTPHIBE OT OOIIECTBA, YACTHIO KOTOPOT'O OHU SBJISIFOTCS. OHU MOTYT
Y JIOJKHBI TIpUJIaraTh YCUINS JJI €r0 TAPMOHHU3ALMKU U Pa3BUTHSL.

TpebGoBanust K cOMalbHON OTBETCTBEHHOCTH OPIaHM3AlMi OIMUCHIBAIOTCS B
MexayHapoaHoMm crangapre IC CSR-08260008000. B wacrosimieM cTaHaaprte
UCIIOJB3YIOTCSL TEPMHHBI M OIpEAeNeHUs, MpuBeacHHbie B cranaapre HMCO
26000:2010, B ToM uymucne: comuaibHasi oTBETCTBEHHOCTh. B cranmapte IC CSR-
08260008000 mpuBOAATCS Takue TPeOOBaHUA K JEATCIBHOCTH OpPraHu3allud B

obnactu COHH&J’IBHOFI OTBCTCTBCHHOCTH KaK:
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* cOLlMaJIbHBIE MPaBa MepcoHalIa

* COLMAaJIbHbIE FapaHTHH MepCcoHaa

* KQ4eCTBO MPOAYKIIMH, YCIYT U padoT

* YIOBJIETBOPEHUE UHTEPECOB MOTpEOUTENEH
* OXpaHa OKPY’KaIOIIEeH cpeibl

* 5)KOHOMHOE PACXO0/IOBAHHUE PECYPCOB

* MO/JIEP’KKa MECTHOTO COOOIIECTBA

* MCHE/PKMEHT COLIMAJIbHOM OTBETCTBEHHOCTH

11.1 BBenenue.

B ocHoBe BbIITyCKHOM KBaNU(UKALMOHHON pabOThI JIEKUT pa3paboTKa CUCTEMBI
VIPaBJICHUSI KOTJOBBIM BOJOTPEMHBIM Ta30-Ma3yTHbIM arperatom KBI'M-7,56,
MPEIHA3HAYCHHOM U1  aBTOMATU3UPOBAHHOTO  KOHTPOJISI M YIPaBJICHUSA
BoJioTpeiiHbIM KoTiioM Turnma KBI'M-7,56, a Takke mpeaocTaBieHUs HEOOXOIUMOMN
TEXHOJIOTHYECKOW M TEXHHYECKOW WHGOPMAIMN OMEPATHBHOMY M TEXHHYECKOMY
nepconany. Pa3zpaboTka ocCymiecTBIsIach Ha MPEANPUSITHH, HETIOCPEICTBEHHO Ha
paboueM Mecte B lleHTpasibHOW WHKEHEPHO-TEXHHUYECKOW CIy>K0e Ha ydacTke

KoHTposIbHO-U3MepUTENBHBIX TPUOOPOB U AaBTOMATHKH.

11.2 ITpou3BoacTBeHHAs] 0€30MIACHOCTD.

B nanHOM paszene onuchIBatOTCs YCIOBUS TPyAa U aHATU3UPYIOTCS BPEAHBIE U
omacHble (aKTOpPbl, MMEBIIKE MECTO TMPHU BHIIOJHEHUH PpPa3pabOTKU WU

HKCILTyaTallMi MPOEKTUPYEMOTO PEIICHUS.
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Tabnuua 18

Onachbie u 8pedHvie hakmopwvl npu 8vinoIHeHUU pabom no paspabomku Cucmemol
VNPAaGIeHUst KOMJI0B8bIM 80002PEUHbIM 2A30-Ma3ymHuuim azpecamom KBI'M-7,56

6. BpenHbIe BemecTBa 1-4 xiacca;

Hcrounmk ®daxrtopsl (no I'OCT 12.0.003-74) HopmatuBHBIE TOKYMEHTHI
¢akropa, Bpennsie OnacHbl

HaNMEHOBaHU e

€ BUJIOB paboT

ITonenbie 1.NOBBINIEHHBIN YPOBEHB IIyMa U l.an.tok | ITapaMeTpbl MUKpOKJIMMAaTa
paboTsr: BUOpanuy Ha pabovyeM MecTe; ycranaBnuBatoTcs CanlluH

1. MonTax 2. Hel0CTaTO4HAas! OCBELIEHHOCTh 2.2.4.548-96

(memMoHTax) paboueii 30HBI, [TapameTps! pabotsr Ha [I9BM
o0opyzoBaHH | 3. IOBBILICHHAS 3albUICHHOCTh CanlluH 2.2.22.4.1340-03

s yCTAaHOBKU W 3ara30BaHHOCTH BO3yXa paboueit [TapameTpsl myma

2.Pabora c 30HBI; ycranaBnuBatorcst CH
NasIbHBIM 4. moBBILIIEHHAs TEMIIEpaTypa 2.2.42.1.8.562-96,
WHCTPYMEHTO | ITOBEPXHOCTEH 000pYyIOBaHHMA, TpeboBaHus K OpraHU3aLUN
M MaTepHaJIOB; TEXHOJIOTHUECKHUX TPOLIECCOB,
3. PaGotaHa | 5. OBBIIIEHHAS WIM OHWKEHHAS IIPOU3BOJCTBEHHOMY

[NI9BM TeMmIeparypa Bo3ayxa padodeid 30HbI; 000pyAOBaHMIO U pabouemy

WHCTPYMEHTY YCTaHABINBAIOTCS
CI12.2.2.1327-03

TpeboBaHHA K OCBEIIEHHOCTH
yCTaHaBIUBAIOTCS

CanlluH 2.2.12.1.1.1278-03
Cucrema 0€3011acHOCTH TpyIa U
MPOM3BOJCTBEHHON CaHUTAPUU
ycranaBnuBatoTcs ['oct 12.0.002-
80

[IpaBuna ycrpoicTsa
3NeKTpoycTaHoBOK ITYD
OTIPEIIEIISIOT TPEOOBAHUS K
3IIEKTPOYCTaHOBKaM Ha
NPENPHUSITHH.

11.3 IIpon3BoacTBEeHHAs] CAHUTAPHUS

11.3.1 Ilym

H_IYMOM Ha3bIBAIOTCA MCXaHHNYCCKUC KOJIC63.HI/I$I, PaCIpOCTpAHAIOINIUCCA B

TBEPIOU U ra3000pa3HOM cpee.

HNcTrounukamm mymMa Ha IIPpOU3BOACTBC,

rac MnpoBOAHIIACH BBIITYCKHAsA

KBATM(PUKAIIMOHHAs paboTa, SBISIOTCS paOOTAIONINE KOTJIbI, HACCHI, BEHTUJISTOPHI,

KYJIEPBL, IIyM CO CTOPOHBI YJINILIBI.

[IIym HEraTUBHO BIUSET Ha 37J0pPOBhE padoTarouX Jroaei. Bo3aeicTBun nryma

WHTEHCUBHOCTHIO Oousbiie 130nb BbI3bIBaeT OO0JIEBBIC ONIYIICHUS B  YIIAX,

BoznerictBun Ooniee 140nb BbI3BIBaIOT HeoOpaTMMble HapyiieHus ciyxa. [lpu
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JIUTCIBHOM BOBI[CP’ICTBHPI ryMa Ha 9C€JIOBCKAa BO3MOJKHBI CJICAYIONIHC 3a00JI€BaHUS:

I-1I crenens Tyroyxocru;

CJIeNOTa WU YXYyJIIEHUE 3PEHUS;
3a00J1€BaHUs LIEHTPAIIbHOW HEPBHON CUCTEMBI;
S13Ba KEITYJOUHO-KUIIIEUHOTO TPAKTA;
uieMuueckas 00J1e3Hb cepila.

B cootBercTBre ¢ CH 2.2.42.1.8.562-96 u CaulluH 2.2.2/2.4.1340-03 B Tabmauue 19
IIPE/ICTABIICHBI JIOITYCTUMbIC 3HAUCHHS 3BYKOBOTO JIABJICHUS U YPOBHSI IIIyMa.

Tabnuua 19

Cmenenw 36YK06020 0aeseHus u YPOBHU 36YKA 8 OKNIABHBIX NOJIOCAX HACcmoni

Tpyposas
0eATeNbHOCTU U

CreneHb 3BYKOBOrO AasneHua, Ab, B OKTaBHbIX NOA0Cax
CO cpegHereomeTpMUYeCKMMM YacToTamm, Iy,

YpOBHU 3BYKa U
9KBUBA/IEHTHbIE

NOBbILEH-HbIMMU
TpeboBaHUAMM K
npoueccam
Habn-aeHna u
ANCTaH-LUMOHHOIO
ynpaBieHus
NPOU3BOACTBEHHbI
MW LUUKIaMK

paboyee mectoHa | 31,5 |63 | 125 |25 |50 | 100 |20 |400 | 8000 | ypOBHM 3BYyKa
npou3BoACTBE 0 0 0 00 |0 (nBA)
Pabora, 103 |91 | 83 | 77 | 73 | 70 | 68 | 66 64 75
Tpebytowas

cocpeaoTo4YeHHOCT

n; pabota c

I[JI}I YCTpaHCHHUA WKW YMCHBIICHUA IIyMa ITPH OCHAIICHUH ITPOU3BOACTBCHHBIX

TMOMEILICHUH,

pa3paboTke

TCXHOJIOTHYCCKUX

IPOIIECCOB,

AKCIUTyaTalu

000pyI0BaHUs U OpraHU3AIMK paboUero MecTa Ha MPOU3BOACTBE HEOOXOIUMO:

® [IpUMEHEHUE HTyMOOE30MacCHON WM OECITyMHON TEXHUKU;

® YMCHBLIICHHUC YPOBHA 3BYKa B HCTOYHHKCE,

¢ JCIIOJIb30BAHHUC aKYCTUUCCKUX CPCACTB 3alIUThI OT IIyMa

® IIPUMEHEHHEM CPEJICTB KOJUICKTUBHOM 3aIlIUTHl U WHJIMBUIYaJIbHOU 3aILUTHI,

Harpumep

oepy1ien,

IMPOTUBOTYMHBIX

HAaYIITHUKOB

NN KaCoOK,

3BYKOM3OJIHPYIOMINX KOXKYXOB, 3BYKOMOTJIOUIAIOIINX OOJIUIIOBOK.
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11.3.2 MukpokIumMar

[TapameTpsl MUKpOKIMMaTa U npasuia, onucanHeie B CanlluH 2.2.4.548-96,
00s3bIBAIOT MOJEPKUBATh TOKa3aTeId BO3AYUIHOW Cpeasl Ha paboyMX MecTax
IPOM3BOJCTBEHHBIX MOMEIICHUN HA YPOBHE HOPMAJIbHBIX WU JOMYCTUMBIX.

CoOroneHne MUKpOKIMMATHYECKUX HOpPM obecneunBaeT KOM(OPTHBIE IS
COTPYAHMKA YCJOBHA, a TaKXe MOJACPKUBAIOT ONTUMAILHOE WU JIOIMYCTHUMOE
TEIUIOBOTO COCTOSTHUSI OpraHM3Ma, B TEUEHUE Bcero pabodero THsS, HE BBI3bIBAS
npobjgeM €O 3I0pOBbEM U CO3[aBas YCIOBHsSI [UIS BBICOKOTO  YPOBHS

paboTOCTIOCOOHOCTH.

Tabnuua 20
Onmumanvhsle noxazamenu MUKPOKIUMAMULECKUX VCI0BULL
npoU3800CMEEHHbIX NOMeWeHU

Kareropusa pa- TeMmne- TeMnepa- OTHOCHUTENBL- CropocTh
Mepuon 6oT Mo ypoe- paTypa TYypa Ino- Hasg BIIax- OBASHUA
rooga HIO SHepro- BO3OY - BEPXHOC—- HOCTB BPO3- BO3OyXa,
saTpar, BT xa, °C Tei, °C oyxa, % M/c
Xonomment| Ia (mo 139) 22-24 21-25 €0-40 0,1
I6 (140-174) 21-23 20-24 €0-40 0,1
ITa (175-232) 19-21 18-22 60-40 0,2
II6 (233-290) 17-18 16-20 £0-40 0,2
IIT (Bonmee 290) 16-18 15-16S e0-40 0,3
Te s Ia (mo 139) 23-25 22-2 €0-40 0,1
16 (140-174) 22-24 21-25 e0-40 0,1
ITa (175-232) 20-22 19-23 e0-40 0,2
II6 (233-290) 19-21 18-22 60-40 0,2
III (Bonee 290) 18-20 17-21 €0-40 0,3

Bo Bpewms Beimonaenust BKP pabota mpoBoaniacek B IBYX peKUMax:
Pa6otel mo gannoit BKP moxHO pa3nenuts Ha jiBe kaTeropuu: la u [16 (pabotsl,

KOTOpBIE MPOBOJATCSA CHJIIL M HE TPeOyIOT (PU3UUECKOro HANpsHKEHUS U pabOThI C
YMEPEHHBIM (PU3MUECKUM HAIPSKEHUEM, CBSI3aHHbBIE C XOAbOON U MepeMeleHueM
npeameToB 10 10kr).

Kareropus pabor la cBsizaHa c MpoOBEIECHHE TEOPETHUUECKUX PACUETOB,
NPOCKTUPOBAHUS U Pa3pabOTOK CXeM H [p., OCYIIECTBISiEMble B 3JaHUH,
HaxojsmeMcs B depre ropoja. Kareropusi pabor II6 cBs3aHa ¢ MOHTaXOM U
JEMOHTaXeM O00O0pyIOoBaHUs, HaNaAOYHBIMU pPabOTaMH, OCYIIECTBISIEMbIMH B

3JJaHUU KOTEJIbHOW, HAXOIAIICHCS B IPOMBIIIJICHHON 30HE.
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Hoz[z[epxcaHHe I[OHYCTHMOﬁ TCMIICPATYPbI, BJIIA)KHOCTU MW MOABUKHOCTH
BO3ayXa OCyHICCTBICTCA € ITIOMOIIBIO €CTECTBECHHON U MEXaHHUUYECKOM BCHTHUJIAILIN
N KOHIUIIHMOHHUPOBAHHA, HC JOITYCKas TCIIJIOBOI'O U3JIIYUCHMS.

Tabnuua 21

,Honycmwwble SHAYECHUA MeEN06020 U3TTYHUEeHUA

KaTeropua pafoT no ypoBHW BenuuuHE MHTEDpaNbHODO NokKasaTensa, °C
3SHeprosaTparT

Ia (mo 139) 22,2-2¢6,4
16 (140-174) 21,5-25,8
ITa (175-232) 20,5-25,1
II6 (233-290) 19,5-23,9
IIT (Bomee 2S0) 18,0-21,8

3almTa OT TEMIOBOIO U3JIYyYEHHS OCYIIECTBIISIETCS MEPOIIPUSATUSIMH:
®  YCTpPaHAIONINE UCTOYHUK TEIJIOBOTO U3IYUYEHUS;
® 3AIIMINAIONIKE OT TEIJIOBBIIECICHU;
® [peaHa3HAYEHHbBIE JIsl O0JIeryeHus TerIooOMeHa Ye0BeKa;
®  JCIIOJIb30BAHUS CPEACTB MHAUBUAYAJIbHOM 3aIUTHI.

OT BO3IEHMCTBUS TEIUIOBOTO M3IYYEHUS B KOTEJIBHOM B KauyeCTBE 3alUTHI
IPUMEHSETCS B OCHOBHOM SKPAaHHMPOBAHUE — OXJIAXIAIOU[ash YCTAaHOBKA Ha IyTH
TEIUIOBOTO TOTOKA, 3alIMINAONIEH Takke OT (U3MYECKOTO BO3ACHCTBUSI HCKD,
METaJUIMYECKON CTPYKKH M BBIIJIECKOB PACIUIaBIEHHOTO METAJLIA.

WunuBuayanbHasi 3alidTa B KOTEJNbHOW OCYILECTBIISAETCS HCIOJb30BaHUEM
COTPYAHUKAaMHU CIIELOAEXK/Ibl, U3TOTOBJIEHHON M3 MPOYHOI'0, HEBOCIUIAMEHSEMOTO,
TEPMOCTOMKOTO W BO3IyXOHEMPOHMIIAEMOT0 MaTrepuasia, HalpuMmep, U3 CYKHa,
Ope3eHTa, CHHTETHYECKOTO0 MaTepHana, XUMHUYECKH 0OpaOOTaHHOTO C MOKPHITHEM
TKaHel MeTasuia. ['010Ba 3aMIIaeTCs TOJIOBHBIM IPUOOPOM U3 IPyOOr0 MIEPCTSIHOTO
CyKHa, Boilsioka uinu ¢erpa. Horu u pyku 3aliuiieHbl crelualbHbIMA OOYBbIO U
pYKaBHUIIaMH, CTOMKHMH K BEICOKMM TEMIIEpaTypaM U o0siydeHuto. [ a3a 3amuinaoT
OYKH CO CBETO(UIIbTpaMHU.

[Ipu pabote B MOMEIIEHUSIX C BBICOKOW TeMIEpaTypoll BO3JyXa 4acToTa U
JUTUTEIBHOCTH IEPEPHIBOB ONPEACIIAETCS CTETICHBIO TSXKECTH U YCIOBUSMU PaOOTHI.

JI71st 3aIIUTHI OT BPEIHBIX Ia30BbIX, MAPOBBIX U MBUICBBIACICHUN TPUMEHSIETCS

BBITSDKHAA BCHTWIALWA, OTCACBIBAKOIAdA BPCAHBLIC BCHICCTBA IIPAMO C MCCTAa HUX
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oOpa3oBanus. B momenieHnsx ¢ BBIAEICHUSMU BPEAHBIX BELIECTB COTPYIHHUKAMU
NPUMEHSIOTCSI CPEACTBA MHIMBUIYaJbHOW 3alllUThI, TaKUe Kak (apTyKd, XajaThl,
KOMOMHE30HbI, MAaCKH, PE3MHOBAst 0O0YBb U NEpUaTKU. B TaKMX MOMEIIEHUAX CTEHBI,
TIOJIBI, TOTOJIKH JIOJKHBI OBITH JIETKO MOIOIIIMMHUCA.

CrnenuanbHble QUIBTPYIOIINE U M30JUPYIOLUIME TPUOOPH! 3aIIMIIAIOT OpraHbl
JBIXaHUs, TAKAE KAK IPOMBILIJIECHHBIE PECIUPATOphl U npoTuBorasel. IllmaHrossie
WIN KHUCIOPOJIHBIE HW30JUPYIOIIHE MNPUOOPHI NPUMEHSIOT B CIIy4ae BBICOKOMN
KOHLIEHTPaLy BPEIHBIX BELICCTB.

MUKpOKIMMAaTHYECKUE YCIOBUSA TOMELIEHUs KaTeropuu la, rie npoBoauiucey B
OCHOBHOM TEOPETHUYECKHE pabOThl, HAMHOTO OJIaronpusTHee, yCIoBUil KoTenbHOoM. 1
HaxXoJATCA B IPEJEIax HOMBI.

[Tomeenune peryssipHO IPOBETPUBAETCS U MOETCsI, BPEIHBIE BELIECTBA IOYTH
OTCYTCTBYIOT, DPETYJSILUSA TEMIEpPaTyphl OCYIIECTBISAECTCS C IOMOILBK) CHUCTEM

OTOIINICHUA U KOHAWIWUOHHUPOBAHMUS.

11.3.3 OcBenieHHOCTDH

EcTecTBeHHOE OCBeleHHe KaOMHETa TOPOACKOTO 37aHHS OCYIIECTBIIICTCS C
[IOMOILIBIO TIBYX OKOH. HckyccTBeHHOE OCBEIIEHHUE MIPOU3BOAUTCS
JIOMHUHECIICHTHBIMU JIAMITAMH, PACITOJIOKEHHBIC PAaBHOMEPHO IO BCEH IUIOIIAIN
KaOuHeTa.

ITomeriennst KOTENHLHOM OOECIEYeHBbl JOCTATOYHBIM €CTECTBEHHBIM CBETOM,
KOTOpOE€ JIONIOJIHEHO HWCKYCCTBEHHBIM OCBCIICHHEM, TaKXe HMCKYCCTBEHHOE

JEKYPHOE U AaBaPUINHOE OCBEIIECHHUE.

OObecnieueHHBIC YCIOBUS 711 pa0OTHI 3pUTEIBHBIX OPTaHOB MPETyCMATPUBAIOT:

1. B nomemenusx ¢ [I9BM uckyccTBeHHOE OCBELIEHUE AOHKHO PABHOMEPHBIM.
B npou3BoACTBEHHBIX ¢ pabOTOI MPEUMYIIECTBEHHO C IOKYMEHTaMH, JI0IyCKAeTCs
KOMOMHUpPOBaHHAs  CHCTEMa  OCBEIICHUS  (JOMONTHUTEIBHO  MCHOJB3YIOTCS
CBETUJIbHUKM MECTHOTO OCBEILEHUS [JIs OCBEIICHHS 30HBI MECTOIOJIOKEHUS

JIOKYMEHTOB).
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2. JIiist moaepkaHrs ONTUMATBHBIX YCIIOBHMA TPY/1a HEOOXOIMMO OTPaHUYNBATh
CUIBHYIO TIPSAMYIO U OTPAKEHHYIO OJECKOCTH OT OCBETHTEIBHBIX MPUOOPOB, MPHU
ATOM SIPKOCTb CBETSAIIUXCS MOBEPXHOCTEN JOJKHA ObITh HE Bbilie 200K/ KB. M.

3. HckyccTBEHHOE  OCBEHICHHE PEKOMEHAYETCS CO3/1aBaTb C  ITOMOIIBIO
JIOMHUHECIEHTHBIX Jiamn Tuna JIb MmomiHocThio 10 250 BT. [{J1s1 MECTHOTO OCBEIICHUS
pa3penIeHo UCT0JIb30BAaHUE JIAMIT HAKAJIUBAHUS B CBETUJIbHUKAX.

4. JUtst moaepKaHusl ONTUMAJIBHBIX YCIOBHM TpyJa B nomeuieHusx ¢ [I9BM
HE0OXO0IMMO MPOBOJIUTH PETYISPHYIO 3aMEHY MEPETOPEBIINX JIAMII, @ TAKKE MBIThE
CTEKOJI ¥ OTYMUCTKA OKOHHBIX IMPOEMOB U OCBETUTEIIBHBIX MTPUOOPOB HE MEHEE JIBYX

pa3 B roJ.

Hopwmsbl ocBeniennoctu o CHUIT 23-05-2010 ni1s koTenbHOM NpeACcTaBICHbI B

tabnuie 22.
Tabnuua 22
HOprl oceeuieHHocmu a]lﬂ KOI’I’ZGJZbHO?:L
CpegHaA
N2 OcBellaeMble 06 BbEKTbI OCBeleHHOCTb
Ecp, nk
He MeHee
1. NTeAHbIe LiEXW NPOU3BOACTBA U PEMOHTA MaLLMH, MeEXaHW3MOB, METAaNNOKOHCTPYKLUIA U MeTannousgenun
27. KoTeneHbie
27.1 Mnowankn obeny:MeaHKAa Kotnoe. (M-0.0). 100
27.2 nnowjaaxy v NecTHWUEB! KOTOB 1M 3KOHOMaN3epoB, Npoxodsl 3a kotnamu. (M-0.0). 10
27 .3 NomelleHnA O6IMOCOCOB, BEHTWNATOPOB, ByHKEpHDE OTAeneHWe, Tonmveonodadw. (M-0.8) 100
27 4 KoHaeHCcaUWoHHAA, XMMBOLODUWCTKE, AeaspartopHar, bonnepHaa. (I-0.0). 100
27 5 HapnbyHkepHoe nomellieHue. (M-0.8). 20
Tabnuua 23
HOprl oceeuyjeHHocmu ()JZ}Z nomemeﬂuﬁ ZOPOOCKOZO 3danz.
Buna nomelweHumA Hopma ocseleHHOCTH
cornacHo CHwull, JIK
Oduc obuiero HazHauyeHUs ¢ UCMOb30BaHUEM
200-300
KOMMNbOTEPOB
Odwuc bonblioi naowaam co cBob6oaHON NAaHNPOBKOM 400
Oduc, B KOTOPOM OCYLLECTBAAKTCS YepTeXKHble paboTbl 500
3an ana KoHdbepeHuni 200
Xonn, Kopuaop 50-75
ApxuB 75
KnapgoBas 50
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11.4 Texnuka Be3onacHocTn
11.4.1 DnexkTpo6e30nacHOCTH

M3-3a MOBBIIEHHOW TeMIlepaTypbl M BIIAXKHOCTH, KoTOopas oOpa3yeTcs B
pe3yabTaTe HKCMOJb30BAHUS Ma3zyTa, MOMEUIEHHUE KOTEJIbHOM B COOTBETCTBUM C
knaccudukanuenn IIYD  31ekTpoO6e30nacHOCTH  OTHOCUTCS K IMOMEUIEHUIO C
NOBBIIIEHHONM  omacHocThio.  OducHoe  mnomemenue  npeanpuarus  AO
«SIMaTKOMMYHIHEPT0», HECMOTPSI Ha OOJIBIIIOE KOJTMYECTBO TEXHUKU, OTHOCUTCS K
MOMEIICHUIO 0€3 OMACHOCTH MOPAKEHUS DIIEKTPUUECKHUM TOKOM. T.K MOMENIEHUE
CyX0o€, C TOKOHENPOBOJAUIMMHU T[OJAMH, ONTUMAIBHOM BIAXKHOCTBIO U
temneparypoi 18-20 C°.

Tabnuua 24

ﬂonycmujwble SHAYECHUA Hanpﬂ:)fcenuii, He mpe6yi0u;ue 6blNOJIHEHUE 3auunivl oni
KOCBEHHO20 NPUKOCHOBEHUAL.

KaTeropwa nomeweHua MNy3 (6-MznaHue) n. MpoeKT HOBOKW penaKL K
1.7.33 ny>
Be3 NoBLILWEHHOM ONacHOCTH >=380 B nepemM. TOKa >50 B nepeM. ToKa
>=440 B nocT. ToKa >120 B nocrt. ToKa
C NOBLILIEHHOW ONMAcHOCTLH, 0COBO OMacHLIE M HAPYKHbIE >47) B nepeM. ToKa >25 B nepeM. ToKa
INEKTPOYCTAHOBKM >110 B nocT. ToKa >60 B nocT. ToKka

J171st TOBBILIEHUS AJIEKTPOOE30MACHOCTH B KOTEIBHOU HEOOXOANMMO
MPUIEPKUBATHCS CIEAYIONINX MPABUIT:
o UCII0JIb30BaTh 000PYOBAaHUE B COOTBETCTBUM C MPABUIIAMHU IKCILTyaTalllu;
o JUISL  KOTEJbHBIX CJIEAYET BBINOJHATh YCTAHOBOK pacIpeiesiuTeIbHbIe
ycTpoiicTBa HanpsbkeHueM 6 1 10 kB He MeHee YeM ¢ ABYyMS CeKIUAMU;
o HEO0OXOAMMO MPUMEHEHHE TPaHCPOPMATOPHBIX TOJCTAHIIUNA JIJIsI KOTEIbHBIX
HE MEHBIIE YeM C 2 TpaHcPOopMaToOpamu;
o 3amuTHas ~000JIoUKa  AJIEKTPOJABHUTraTeNel, CBETUJIBHUKOB, AammapaToB
YOPaBIEHUSI U HJIEKTPONPOBOJIKU JIOKHA YYUTHIBATH BO3MOXHOCTH MOMNaJaHUs
NbLIM, BOABI U APYTHX BEIIECTB XapaKTEPHBIX JJIs CPE/Ibl KOTEIBHOTO 3aJ1a;
o NPOKJIAJIKY paCpPEEIUTENIbHbIX U MUTAIOUUX CETH HEOOXOIUMO BBIMOJIHATh
B KOp00OAax MM OTKPHITO HA KOHCTPYKIIUSIX, B CIIy4ae HEBO3MOKHOCTH OCYIIIECTBUTH
TaKylo MPOKJIAAKY MOXKHO JOMYCTUTh MPOKIAAKY Kabeneil B kaHaje, a MPOBOJIOB B

TPY6C. B korenpHOM 3aJIC, B 3aJIC TOIIJIMBO IIOJa4YM, Ha CKJIaJIC M Ha HACOCHOM
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CTAaHIMU XKUAKHAX TMPHUCATOK M KUIAKOTO TOIJIMBA HE JOIYCKAeTCs MPOKJIAIKa B
KaHaJlaXx. 3ampeniaeTcsl MPOKIaIbIBaHNe TPAH3UTHBIX KaOejeil W MpOBOJOB Yepe3
COOPYKEHHUS U OMEIICHUS TOIIMBOIIOAAYH;

o HEOOXOAMMO  TPEAYCMOTPETh  OJOKHUPOBKY IyThEBHIX BEHTHJIATOPOB,
AIEKTPOABUTATEIICH JBIMOCOCOB, a TAKXKE JIJII MEXaHU3MOB MOJa4M TOILIMBA B KOTEIL,
o B CJy4ya€ aBApUIHOrO OTKJIIOYEHHS HACOCOB WJIM NAJCHUS JABJICHUS B
TpyOONPOBOJIE TOCJIE€ HACOCOB JOJDKHO OBITH MPEAYCMOTPEHO aBTOMATHYECKOE
BKJIFOUEHUE PE3EPBHBIX HACOCOB IMOAIMUTOYHBIX, CETEBBIX, MUTATENBHBIX, TOPSYETO
BOJOCHA0XEHUSI M MOAAauM KUAKOTO TOrinmBo. Ha oOopynoBaHuu OMKHO OBITh
YCTAHOBJIEHO CUTHAJIM3ALUS aBAPUUHOTO OTKIIFOYEHHS] HACOCOB;

o B MOMEIICHUSX KOTEIHLHOMN JOKHO OBITh PE3€PBHOE OCBEIIICHUE, 3alTUTAHHOE
OT HE3aBUCUMOI'0 UCTOYHUKA DJIEKTPONUTAHUS 3aIyCKaeMOE IIPU MOTEPE MUTAHUS U3
OCHOBHOTO HCTOYHUKA;

o B cnydae eciiu B KOTEJbHOW OTCYTCTBYET PE3E€pPBHOE MUTAHUE HEOOXOIUMO
JIEp’KaTh B pab0YEM COCTOSIHUM PYUYHBIE OCBETUTENIbHbIE MPUOOPHI HA CYXUX WJIU Ha
AKKYMYJIATOPHBIX 3JIEMEHTAX;

o B 3mannu, B KOTOpOM pasMemaeTcs KOTENbHAS JOJKHA UMETh MOJTHUE3AIUATY
B cooTBeTcTBHU ¢ CO-153-34.21.122;

o NOMELIEHHUSI, B KOTOPBIX PACIOJIOKEHbI PACHpPEACIUTENbHbBIE YCTPOMCTBA C
HanpsokeHuemM 6, 10 kB, TpancopmaropHass TOICTAHIIUS W IIUTHl CTaHIUU
VOpaBJIEHUS HE CIEIyeT pacnoyiaratb IMOJ CHEAYIOIIMMUA [OMEIICHUSIMU:
CaHUTAPHBIMH y3JIaMH, AYLIECBBIMH, TIOMEIICHUSAMU C MOKPBIMH T€XHOJIOTUYECKUMU
mpoleccamMu, TOMEMICHUSIMH B KOTOPBIX PACMOJIaratoTCs TPyOOMPOBOABI C
arpecCMBHBIMU BEUIECTBAMU (I1I€TI0UbI0, KUCIIOTOM ), BEHTUISIIMOHHBIMUA KAMEPAMHU C
MOJOTPEBOM BO3/lyXa TrOpsiY€r BOJOM U MOMENICHUSIMH TOIUIMBOIIO 4N,

o [lepen  ycTaHOBKOW  DJIGKTPOTEHEPATOPOB  HEOOXOAWUMO  pa3paboTaTh
BO3MOXHOCTb IEPEKITFOYEHUS MTOTYHAEMO JIEKTPOIHEPTUU HA COOCTBEHHBIE HY Kb
BO BHEIIHIOKD CE€Th, & TAaKXKE IPEAYCMOTPETh BO3MOXHOCTbh HCIIOJIb30BAHUSA

BHCIIHCTO HCTOYHHKA BHCKTpOCHa6)KeHI/I$I Ha TOKOIIPUCMHHUKAX KOTEJIbHOM.
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11.5. Dkosornueckas 0€30MaACHOCTb.

[Iox oxpaHOW OKpYXKarollel Cpenbl XapaKTepU3yeTCs Pas3jIMdHOro poja
MEpPOTIPUATUSIMHU, BIUSIONINE HA CIEAYIONINE MPUPOJIHBIE 30HbI:

- atmocepa;
- ruapocdepa;
- mutocdepa.
JlaHHas pa3paboTKa OpUEHTHPOBAHA HA MOBBIIICHUE O€30MacHOCTH, KoMpopTa

U 0JIarOCOCTOSIHUSA HACENEHUS, a TAaK)KE YMEHbILIEHUE aBapUITHOCTU M BBHIOPOCOB B

OKPYXKAIOIIYIO Cpey.

11.5.1 3ammTa atmocdepsl.

3arpsizHeHHEe aTMOC(EpPHl OCYIIECTBISIETCS Onaronapsi BpeHbIM PUMECSIM B
NPOAYKTaX TOPCHUSI.

KoTenpHbIE OCYIIECTBISIOT BHIOPOC TaKWX BPEIHBIX BEIIECTB, KaK OKCHJIBI
a30Ta, CEephl ¥ BaHAIHUSI.

Oo6paszyrommuit MmoHoOKcH T yriepona(CO) sSBAsSETCS CHIBHBIM OTPABIISIFOIIIM
ra3oMm, a 00pa3yoImunics JUOKCH]] YTIIIepoia IpoImycKaeT coiHeuHoe Y O-u3nyueHue
U mpu 3TOM DPPEKTUBHO TMOTJIOMIAET OTPAKEHHOE OT IMOBEPXHOCTH 3E€MITU
nMHHOBOJHOBOE MK-m3nyuenue, co3naBas mapHUKOBBIN 3D (DEKT.

Jlokcu cepbl MpU KPaTKOBPEMEHHOM BO3JICHCTBUU BBI3BIBACT Pa3ApaKCHHE
TOJIOCOBBIX CBSI30K W MOCJENyIoIIee yaylibe. Toxke camoe BO3ACHCTBHE OKa3hIBACT

Ha IITUL, )KUBOTHBIX 1 paCTeHI/Iﬁ.

Tabnuua 25
HpeaeﬂbHO donycmwwble napamempbol 6p€()Hle eewyecmse, 6bl6paCblgaeMle
KomelbHbiMU
MK, umr/w’
Beutectso
MaKCUMAankLHast pa3osan CpenlHeCyTOouHasa

Huokcua azora NO, 0,085 0,085

MoHookcua azora NO 0,250 0,250

Tpuokena cepet (CepHBIi 0,300 0,10

antuapna) SO,

JuoKena cephbl (CepHUCTBIA 0,500 0,050

anruapua) SO,

MoHookcua yraepona CO 3,000 1,00

Ceposozopon H,S 0,080 0,008

Caxa 0,150 0,050

[MbLb (30/10BbIE YACTHLIbI) 0,500 0,15

IMeuTaokcun sanagus V,0, — 0,002

Benz(a)ynupen CyuH, 5 — 1-10°
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Bri6poc BpenHbix BemecTB B aTMOC(hepy OCYIIECTBISIETCS ABYMsI CTIOCOOaMUu:

1. N3-3a ecTecTBEHHOW BEHTWJISAIMK TIPOM3BOJICTBEHHBIX IMOMEIICHUMN
KOTEJIbHOM.

EcTecTBeHHOI BEHTWIIAIUS SBISETCS EMIEBBIM U TIPOCTHIM B UCIOJIb30BAaHUU
CrocoOOM MPOBETPUBAHUS TMOMENICHUH, HO TPHU STOM MPOSIBISAETCA TJIABHBIA €€
HEJI0CTATOK. Y JaliieMbli BO3AYX HE MPOXOAUT Yepe3 OUMINAIIMNE QUIBTPBI U MPU
MOTIaIaHNH B aTMOc(epy 3arps3HseT ee.

Jlanupie TpoOsieMbl  YCIIEHIHO peIIalTcs  Onarogaps HMCHOJb30BaHUIO
MEXaHUYECKOW BEHTHJIAIINH ITOCPEICTBAM BO3yXOBOIOB, QHIHTPOB, BEHTUIISITOPOB,
KJIMMAaT YCTAaHOBOK, YTO TIOMOTAET HE 3aBUCETh OT METEOPOJIOTUIECCKUX YCIOBUN U
co3aaBaTh KOM(OPTHBIE YCIOBUS Ha 00bekTe. MexaHndyeckas BEeHTWISALUS JETUThCS
Ha 3 TUMA: MPOTOYHYIO, BHITSHKHYIO, @ TaKXKe MPOTOYHO-BBITSDKHYIO. 3a4acTyro
BBITSDKHYIO BEHTHJISILIMIO MPUMEHSIIOT B MECTax OOpa3oBaHUsl OMACHBIX, SIOBUTHIX
WIM BpeAHBIX BblAeneHui. I[lpumepamu Takux MecT MOryT OBITh Tra3o- U
AJIEKTPOCBAPOYHBIX IMOCTOB, TaJTbBAHUYECKUX BAaHH U ammaparoB, BO BpeMs padOThHI
KOTOPbIX B TMOMEIICHUH MOJHUMAETCA MbUIb U T.J. MexaHudyeckas BEHTHIISIIUS
MPUMEHSIETCS HETMOCPEACTBEHHO y pabodero Mecta W JaHHAs BEHTHIALMS HE
npuemsieMa B TIOMEIIEHUIX OO0JIbIIOro 00beMa, TaKUX Kak 1exa u T.1. B Gonbmux
NOMEIICHHUSIX 3a4acTyl0 YCTAHABJIMBAIOT MECTHYIO MPUTOYHYIO BEHTHJIALIMIO
(3aBechl, BO3AYIIHBIC MYIW), 3HAYUTEIBHO YIy4YIIAIONIMEe MUKPOKIUMAT Ha
OrpaHUYEHHOM yuyacTke. Bo3nyniHbie 3aBechl HEOOXOUMBI JIsl 3aIIATHI TOMEIICHU I
OT XOJIOJHOTO BO3MlyXa, a TaKXKE OHU 3aIUIIAIOT KOMHATy OT BPEIHBIX BEIIECTB,

KOTOPbIC, MOTYT HAXOJHUTb B BO3AYXC COCCAHCTO ITOMCIICHU .

2. [TocpencTBoM BBIOpOCa BMECTE C MPOAYKTAMU TOPEHUS MO JTBIMOBHIM
TpyOam.

B mpoaykTax TopeHHs TPHPOIHOTO raza M Ma3yTa KOTEIbHBIX YCTaHOBKaX
COZIepXKaTCsl OKCHIBI a30Ta, Cepbl W BaHaausi. B IBIMOBBIX razax TOIUIMBO, HE

MOJIHOCTBIO CTOPEBIIIee, COAEPKUT MOHOOKCUT yriiepoia (CO) u yriaeBoAopo ikl TUTIA

CHa.
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YMeHbIlIeHHe Bpefia TMPOUCXOIUT C TMOMOIIBI) OYHUCTHBIX U (DHIBTPYIOIINX
CUCTEM, a TAKXKE YBEIIMYEHUEM BBICOTHI TPYO.

Ha npennpusruu, rae Bemonusiiace BKP, TpyOsr HaxoasTcs ypoBHe 20 MeTpoB
HaJ 3eMJied, Omaromaps dyeMy BpeIHBbIC BEIIECTBA HE IMOMAJAIOT B HIDKHHE CIIOU
aTMoc(ephl.

JlJis yMEHbIIIEHUs BPEIHBIX Ta3000pa3HbIX BHIOPOCOB TPUMEHSIOT pa3HBIC
METOJIbI Ha CJICTYIONTUX YPOBHSIX:

eIIpy TMOJATOTOBKE TOIUIMBA K CXKWUTaHMIO. Ha cTajgmy MOATrOTOBKM MasyTa K
C)KUTaHUIO TIOTYYAI0T «9UCTOE)» TOIUTMBO (ITyTeM AECYIb(ypariu) 3a CueT yaaaeHus
U3 TOTUTMBA COJICPIKAIICHCS] B HEM CEPHI.

eHa cragum cxuranus tomnuBa. [Ipu cxuranmu razo00pa3HOTO U JKHUIKOTO
TOTTNBA, BHIOPOCHI OKCHJIOB a30Ta OCYIIECTBIIIOT C MOMOIIBIO ABYXCTYIIEHYATOTO
CKUTAHMSI TOTUINBA, PEIUPKYJIISIIUN TPOTYKTOB TOPEHUS, BCIIPHICKA BOJIBI HJIA BBOJIA
napa B (paken.

B mporecce oxmaxaeHus TorumBa. Ha cragum OXJNaKICHHS TPOMAYKTOB
TOPEHHS] CHUKEHHE COJIEp’KaHUs OKCHJIIOB a30Ta B BBIOPOCAX OCYILECTBISETCS C
MIOMOIIBI0 METOJIOB, OCHOBAaHHBIX Ha BOCCTAHOBJIICHHH OKCHIOB a30Ta [0
MOJIEKYJISIPHOTO a30Ta Nj, Yepe3 CHCTeMY OXJaXIaeMbIX HHKEKTOPB, KOTOPHIE
pacmoJiaraloTcs Ha BBIXOJIC M3 TOMOYHOW KaMephl M BHYTPH Ta30XOJ0B B HYKHOU

TEeMIIepaTypHOH 30HE.

11.5.2 3ammra rugpocdepsl.

Bpenueimu BemecTBamMu, 3arpsA3HSIONUMEU TUAPOChEPyY, SIBISIOTCS Pa3TuIHbIC
unrpeaneHTsl NOx, CO, caku, MHOTOSIZICPHBIX YTJICBOIOPOI0B, HEPTEIPOIYKTOB.

JI1st 38U Thl THAPOCHEPHBIX OACCEHHOB OT 3arpsI3HEHUN MPOU3BOICTBEHHBIMU
CTOYHBIMH  BOJAaMH  HEOOXOAMMO TIPUMEHEHHE OYHUCTHBIX  COOPYXEHUH,
oOecrnieunBaroux coomroaenne CaulluH.

COpachiBaHME CTOYHBIX BOJ B BOJIOEMBI JIOJDKEH OBITH COTJIACOBAH C OpraHaMu
10 peryJUpPOBaHUIO, WCIIOIL30BaHUSI M OXpaHe Boj, PocrorpeOHam3opoM u p.

OpraHaMH, a TAaKXKe OCYIIECTBIATLCA B cooTBeTCTBUM ¢ CanllnHom 4630-88.
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[IpumeHsembie B JaHHOE BPEMST METOJIbI OYMCTKH OT HE(TEIPOTYKTOB CTOYHBIX
BOJ JIOpPOTO CTOST #W Mamod(p(dEeKTHUBHBI, OCOOCHHO B OTHOIICHUH CHIJIBHO
3arpsi3HEHHBIX BOJ. HapaBHE C 3THUM, MOYTH HE OCYIIECTBISETCS pa3paboTKa U
npuMeHeHne Oe30TXOAHBIX, OECCTOYHBIX TEXHOJOTMH. B kauecTBe mpoBeAcHUS
IPUPOTIOOXPAHHBIX MEPOMPHUSITHI Ta30Ma3yTHbIE KOTEIbHBIE MOTYT MCIOJIB30BaTh
TEXHOJOTHA, B OCHOBE KOTOPBIX JIGKUT CXKHUTAaHWE MPHUPOJHOTO Tra3a ¢
OCYIIECTBJICHUEM BIPHICKMBAHUS B KaMepy TOpPEHUS COPOCHBIX BOJ, a TaKkKe

CKUTaHUC BOJOMA3YTHBIX BMYHLCHfI.

11.5.3 3ammra gurocdepsbl.

JIns 3aIuThl 3€MIISTHOTO TTOKPOBA OT 3arpsi3HEHHUN Pa3MENICHHE KOTEJIbHBIX U
CBSI3aHHBIX C HUMH IIUIAKO30J00TBAJIOB M OYHUCTHBIX COOPYKEHHUM HEO0OXOIUMO
pa3MelIaTh HA HECEIIbCKOXO35IMCTBEHHBIX 3€MIISIX UJIM HEMPUTOJHBIX JJISI CEIIBCKOrO
XO35MCTBA.

Ecny B BO3MOXXHOM pacnOpsIXKEHUU OPTaHU3ALUN HET TAKUX 3€MENb, BO3MOXKHO
IIPUMEHECHUE CEJIbCKOXO3SIMCTBEHHBIX YYaCTKOB XYJIIIETO KayecTBa, HA KOTOPBIX

OTCYTCTBYIOT KaKue-JImoo HaCaXKACHHA U HC ITIOKPLBITEIX JICCOM.

11.6. Be30nacHOCTH B Ype3BbIYANHBIX CHTYaLUSAX.

[Ipu skcruryaTaniim KOTJI0B BO3MOKHBI cienytomue YC:

¢ BO3TOPaHUE, B3pPbIB TPYyOOINPOBOAOB, KOTJIA WU JIPYroro oOOpyJoBaHUS B
KOTEJIbHOM;

¢ DJIEKTPUUECKOE 3aMbIKAHUE CETH, UJIU B 000PYI0BAHUM KOTEJIbHOM;

o IPEKPALLICHUE TTOJAYU JIEKTPOIHEPT UM WIT BOJIBI,

o PA3JIMYHbIC TPUILIECTBUS, HE CBSI3aHHbBIE C pa0OTON KOTJIA.

Haubonee TUNMYHBIMU SIBASIOTCA TMOXap W MpEeKpalleHUue MojAauu
AIEKTPOIHEPTUU WUJIU BOJIBL.

[Ipy  BO3HMKHOBEHUH  JIFOOOM  aBapuiHONW  CUTyallud  HEO0OXOJIUMO

HC3aMCIJIMTCIIbHO  BBIIIOJIHUTL OKCTPCHHYIO OCTAHOBKY KOTJIA. O0ecTOYUTh
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obopynoBanue B KOTedbHOW. [IpekpaTuTh mMopady TOIUIMBA TYTEM 3aKPBITHS
BEHTWJICH, a TaKXe TMEepPeKPhITh BEHTWIM TPyOONpPOBOJOB TOpsiYeld BOABI U
NapONpPOBOJIOB.

B ciydyae BbIABIEHHMS BO3rOpaHME HE3aMEJINTEIBHO BbBI3BATH ITOXKAPHYIO
KOMAaHAy M BOCIIOJIb30BaThCA MEPBUYHBIMU CPEICTBAMU IMOKAPOTYLICHUS C LIENIbIO
JIOKaJI30BaTh MOXKapa.

[IpousBecTn »HBakyalio TIepcoHana B OE30MaCHOE MECTO U OKa3aTb
HEOTJIOKHYIO IOMOIIb OCTPAIaBIIMM. BbI3BaTh CKOPYIO MOMOIIIb.

JIONOXNUTh O MNPOUCHIIEAUIEM  BBIIECTOSAIIEMY  JOJDKHOCTHOMY  JIMILY
(PyKOBOIUTEINIO 1I€Xa, y4acTKa, HaUaJIbHUKY CMEeHBI). B cirydae paboThl KoTia Ha rase
COOOUIUTH AUCTIETUEPY TA30BOM CIIYKOBbI O CITyUYHUBIIIEMCS.

PaGoTel 1O NWKBHIAIIMM TIOCIEACTBHA aBapuMl B KOTEIBHOW, a TaKKe
IIPOBEICHUE UCTIBITAHUHN KOTJIa U 000pYyI0BaHUS HEOOXOAMMO MPOBOJAUTH HA OCHOBE
MMCbMEHHOTO PACIOPSKEHNS HAaYaIbHUKA 11€XA.

Kitacesl noxapHoii ornacHOCTH 3AaHui onpenenstores cornmacHo CHull 21-01-
97 '"lloxapnas Oe3omacHOCTh 37aHuii U coopyxeHu". Ilynkr 5.21. Ilo
(YHKIIMOHATBFHOW MOXApHOM OMACHOCTH Ta30Ma3yTHAash KOTEIbHAas OTHOCUTCS K
kiaccy @ 5.1, mo B3pbIBOMOKAPHOM U MOKAPHOU OMACHOCTH MOMEIIEHUE OTHOCUTCS
K KaTeropuu I'-ymepeHHOH! 10KapOOIIacHOCTH.

Ha cnyuyaii BO3HMKHOBEHHs MOKapa WJIM B3pbIBa KOTEJIbHas 000pyIoBaHa
HEOOXOJMMbIM HHBEHTApPEM: OTHETYHIMTENSAMH, SIIMKAMU C MECKOM, KaXKIbI H
menee 0,5 M?, HOKapHBIMH BEPaMH, JIONIATaMu, 0arpoM, JIOMOM, IIPOTUBONOKAPHBIM
BOJIOIIPOBOJIOM CO IUIAHTAMM.

B xauecTBe oraerymanux BEUECTB UCIOJIb3YIOT:

eneHHbIe orHeTymuTenu — OXII-10 cocTouT U3 HWIMHAPUYECKOTO KOpIyca C
KPBILIKOM, Yepe3 KOTOPYIO IpOomylleH mTOoK. Ha OIHOM KOHIlE IITOKa yKpeIieH
PE3MHOBBIN KJamaH Ui 3aKpblBaHUS, a HA JIPYTOM PYKOSTKA I OTKPBIBAHHUSA
CTaKaHa C KMCJIIOTHOM 4acTbl0. B oruerymmrene, 3anoJHEHHOM BOJHBIM PacTBOPOM

HIEJI0UH, COJIepXKaTCsA TakKe IMeHooOpa3ytoiiee BemecTBo. C MOMOIIbIO JaHHOTO
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OTHETYIIMTENA O0pa3yeTrcss XUMHUYECKas I[e€Ha B pe3yJbTaTe PEaKUHH MEXIY
KHMCJIOTOM Y LIENO0YBIO.

e YrieKkuciaoTbele orHerymmrenu OVY-2, -5,-8 ciyxaT il TyLWIEHHS psaa
TrOPIOYMX BEUIECTB M MATEpPUAJIOB, B TOM YHCIIE TAaKHX, KOTOPBIE HEJb3Sl TYIIUTh
BOJOW WJIM TNEHOM, a TaKKe ISl TYLUEHUsS 3JIEKTPOYCTAHOBOK, HAXOIALIUXCS MOJ
HaIpsOKEHUEM. BajuloH OTHETYIIWTENsl 3alpaBiisiiOT KUAKOW YTIJIIEKMCIOTOM MOJ
nasienneM 6Mma. [Ipu BeIOpoce B aTMocdepy BO3Ayxa YIIIEKUCIOTa MEPEXOIUT B
ra3oo0pa3HOe COCTOSIHME, 3HAUMTEIbHO CHIDKAas NpU ITOM TEMIepaTypy B
OKpyKaroien cpene. [ns nmpuBeaeHuss B JEHCTBUE OTHETYUIMTENS] HEOOXOIUMO
OTKPBITh BEHTHWJIb. YTJICKHUCIOTAa MO CHU(POHHOW TpyOe mocTymaeT B pacTpyo
OTHETYIIUTENA, OTKyJa BBIOpachIBa€TCS HApyXy B BHUIE ‘‘CHErOBOM IIyObI”,
MOKPBIBAIOIIEH TOPAINI MPeIMET, T.€. Iyda MpepbIBaeT AOCTYI KUCIOPOJIa U TEM
CaMbIM MPEISTCTBYET PacHpOCTpaHsAr0 OrHs. Bpems neilcTBUs orHeTymurens 25-
30c. nuna ctpym 1,5 m.

e]lpu nonb30BaHWK MOPOWIKOBBIM orHerymmuresneM (npumep OII-2,-10 u T.1.)
HEOOXOJMMO CHSTh €ro KpBIIIKY BpallleHHWs MO HAMpPaBJICHUIO CTPEIKH, 3aTeM
MOJIONTH KaK MOKHO OJIM)KE K ouary 3aropaHusi, B3sTh 3a HUXKHIOIO YacTh KOPITycCa,

9HCPIrMYHO BCTPAXHYTDH €0 U HAIIPABUTH IOPOIIOK B OI'OHb.

11.7. IlpaBoBbIe U OPraHNU3aNMOHHBIE BONPOCHI 00ecneYeHmst
0e30IacHOCTH.

11.7.1. CnennajibHbI€e IPABOBbIE HOPMbI TPY/JI0BOI'0 3aKOHOAAaTEILCTBA.

B cootBercTtBrn @3 «O06 ocHOBax oxpaHbl Tpyaa B Poccuiickoit deneparnun"

KQKIbI paOOTHUK UMEET MPABO Ha:

1. [IpaBo Ha cOOTBETCTByIOIIEE TPEeOOBAHUSAM OXpaHbI Tpyda pabouee
MECTO;
2. OO0s13aTeNbHO  COLMAIIBHOE  CTPaxoOBaHUE OT MPOQPECCHOHANBHBIX

3a00JIeBaHMI 1 HECUYACTHBIX CJIy4acB Ha IIPOU3BOJACTBE,
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3. [Tomyuenune noctoBepHO MHGOPMAIIMK O HOPMaX U YCIOBUSAX TPYyAa, O
pHCKe AJIs 3[0pOBbS U KU3HHU, a TaKXKE Mepax 3aIlUThl OT OMACHBIX MU BPEIHBIX
IIPOM3BOJICTBEHHBIX (PAKTOPOB.

4. Otka3 oT paboThl B Clydyae BOSHUKHOBEHHUS OMACHOCTU ISl KU3HU U
3I0pOBbs, W3-32 HApyIICHUS TPeOOBAaHWI OXpaHbl TPyJa WU BBINOJTHCHUS HE

NpeaAyCMOTPCHHEBIX TPYAOBBIM AOTOBOPOM TSXKCJIbIX WJIM OIIACHBIX pa60T;

5. becmiatHoe oOydeHnne 6e301acHBIM METOIaM U TIpUeMaM TPYa;

6. ObecneueHue cpeCTBAMU KOJIEKTUBHOM 3alUThl U UHAUBUAYAJIbHOM
3aIIUTBHI.

7. [IpaBo Ha mpodeccHoHaTbHYI0 MEPENOATrOTOBKY, MPH JIMKBUIAITUU

pabouero Mecra u3-3a HapyleHUW TpeOOBaHUN OXpaHbl TpyJa 3a CUET CPEJNCTB
paboromarerns;

8. JInyHO€E yuyacTHe WM Yepe3 MPEACTABUTENS B BOIPOCAX, CBSI3aHHBIX C
IPaBOBBIM PEIIEHHUEM IO TMOBOJAY MNPOQPECCHOHATBHOIO 3a00JIEBaHUS  WJIU
IIPOU30LIEIIETO C HUM HA MPOU3BOACTBE HECUACTHOTO CITyYasl.

[IpaBoBbie HOpMBI B Xoje BhinmojHeHus: BKP He Obuin Hapymensl. PaGoune
MeCTa, IPeI0CTaBIEHHbIE paboToOAaTEIEM, COOTBETCTBYIOT HOpMaM Tpy/ia, a TaKkxkKe

HopMam u nipaBuiaM CanlluHa.

11.7.2. Opranu3anuoOHHbIE MEPONIPUATHS IPH KOMIIOHOBKe padoueil
30HBI.

OCHOBHBIM JJOKYMEHTOM I10 S)prOHOMHKE paboydeli 30Hbl B KOTEJIBHOU SIBIISIETCS
CII 2.2.2.1327-03 I'urueHnyeckre TpeOOBaHUS K OPraHU3alMHM TEXHOJIOIMYECKUX
IPOLIECCOB, ITPOU3BOJCTBEHHOMY 00OpPYI0BaHUIO U paboueMy HHCTPYMEHTY.

Jlis paGoTbl B KOTENBHOM JOMKHA OBITh MPEJOCTaBlieHA CIHEHOJEKAA U
CpencTBa MHAUBUAYAJIbHOM 3aLUTHI.

Pa3memienue o0OpyaoBaHMs M OCHAIIEHMsT Ha paboyeM MecTe JIOJKHO
rapaHTUPOBaTh CBOOOAHOE MPOCTPAHCTBO U MPOXOJIbI, TOCTATOUHOE JIJISl CO3/IaHUs U
(YHKIIMOHUPOBAHMS MOCTOSHHOIO WJIM BPEMEHHOIO0 pabo4yero MecTa, a TaKxkKe

CBOOOHOE MEPEABMKEHUE JIJIs1 paOOTAIONTUX B 30HE pa3MEIIEHUS.
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PaGouee MecTo B KOTENBHOM NMpeAHAa3HAUEHO JIJIsl paOOTHI CTOSI U CUIS.
[IpousBoncTBeHHOE 000pyAOBaHME MJiA CTOS4YEH padOThI, JOMKHO HMEThH
MPOCTPAHCTBO JJIsl CTOI BBICOTOM OT 15 cM, rimyOuHoM - oT 15 cM u mmpuHoit ot 50

CM.

st cunsiuert paboThl paboune CTOIBI U 00O0pYJOBaHUE TPOU3BOJICTBEHHOE
JOJKHBI KIMETh IMTPOCTPAHCTBO JIJIs1 pa3MEIIeHUsI HOT BBICOTOM - OT 60cM, rimyOuHOM —
oT 45¢cM Ha ypoBHE KoJieH 1 60cM Ha ypOBHE CTOM, IIUPUHOM - OT SOcM.

Bonpmyro uacte pabouyero BpeMEHHM NPOBOAMUIOCH B MOMELICHUH
OMEPaTOPCKOM, I/I€ YCTAaHOBJIEHBI CPEJICTBA OTOOPAKEHUSI MH(DOPMAIIUU U CUCTEMBI
ynpasieHus: oOopynoBaHueM. CHCTeMBbl ympaBieHUS OOOpPYIOBaHbI C YYETOM
BaYKHOCTH M YaCTOTHI UCIIOJIb30BAHUSI.

CpeactBa oToOpakeHHs MH(GOPMAIMU PACIOJIOKEHbl TAaKXKE B TOPSANKE C
YacCTOTHI U MOCJEA0BATEIbHOCTH HCIOJIb30BAHMS; [JIaBHBIE B LICHTPE MYJbTa MEPE.
riiazaMu, B TMpejeliax OTKJIOHEHHUs He Oosee 15° OT nMHMM B3MJsAa, Kak IO
BEPTHUKAJIU, TaK U 110 TOPUOHTAIIH.

Oducnoe paboyee wmecTo OOOPYAOBAaHO WHAMBUAYAIBHBIM CTOJIOM U
perynupyromumcs kpeciaom. Pacnonoxxeno obopyaosanue, [IDBM u XKK-monutopst
B COOTBETCTBUU € ynoOcTBOM it uHxkeHepa-ucnonnutenss BKP. [Ipu nenocraTke
€CTECTBEHHOTO u UCKYCCTBEHHOI'O OCBEIICHMUS, OCYUIECTBIISIEMOTO
JIOMHUHECIICHTHBIMU JIAMITAMH, Ha CTOJIE UMEETCS JAOMOJIHUTENIbHbIA CBETHIIBHUK C
JaMIoN HaKalIMBaHUs, JAJis ya0o0CTBa Mpu paboTe C JOKyMEHTaMH, YepTe:KaMu WU

pacueramu.
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3AKNIOYEHUE

B pamkax naHHON paOoOThl OBUIO COCTABJIEHO TEXHUYECKOE 3aJjaHuE Ha
pa3pabOTKy CHCTeMBbl YyIpaBieHUS KOTIOBhIM arperatom KBI'M-7,56. beuio
PAacCMOTPEHO HECKOJIbKO TEXHUYECKUX PEIIeHU, BbIOpaHO 0oJiee ONTUMAILHOE U
MOJIXOJISIIIEee 0] BCe TPeOOBAaHUS TEXHUUECKOTO 33JaHHsI, 8 UMEHHO MCIIOJIb30BaHUE
IPOMBIIUIEHHBIX IPOTPAMMHUPYEMBIX KOHTPOJIEPOB.

Pazpaborana ctpykrypHas, GyHKIHOHAIbHAS U MPUHIMIHAIBHASI CXEMA.

b0 paccMOTpEHO  HECKOJBKO  NPOU3BOAWUTENEH  MPOMBIIUIEHHBIX
KOHTPOJJIEPOB, NPEACTABIEHHBIX Ha OTEUYECTBEHHOM PBIHKE, TAKUX KaK KOMIIAHUS
«CumeHcy, komnanus «Mitsubishi Electric», kommanus «OBEH».

Jlis pemieHusi TOCTAaBICHHOW 3aJayd ObLT BBIOpAH KOHTPOJUIEP KOMIAHHUH
«OBEH».

Jlyia peanuzanuu anropuTMa padoThl KOTJIOBOTO arperara Obljla UCIOIb30BaHA
cpena pazpadbotku CoDeSys u s13b1k porpamMmmupoBanus LD.

AnropuT™M pabOThl MOMYYHIICS MPAKTUUECKH UIACHTUYHBIN aJIrOpUTMY padOThI
pelieHOM CXeMbl, 3a HCKJIIOYEHHEM TOr0, 4YTO ObUIM BHECEHBI HEKOTOPHIE
YVIYYUIEHUs,  KOTOpPbIE  MO3BOJWIM  IOBBICUTH  YPOBEHb  HAJIEKHOCTH,
UH(GOPMATUBHOCTU U y100CTBA HKCIUTyaTaI|H.

B npunoxennmn [I' mnpencraBieHa opuruHanbHas (peneitHas) cxema, B
npwiokenun b HoBag cxema cucteMbl  ymnpaBieHus.  Pa3paboTtanHHas
NPUHLUINUATBHAS CXeMa TMOJy4yliach OoJjiee KOMIIAKTHOW M HAJEXKHOW, UTO
MOJIOKHUTENBHO CKa3bIBAETCSl HA BPEMEHU U YJI00CTBE OOCTYKUBAHMUS.

PazpabGoTtannasi cucrema ynpaBlieHUs SIBIISIETCS YHUBEPCAIbHOM, MOXET ObITh
YCTaHOBJIEHA Ha Bce KOTIOBbIe arperatsl Tura KBI'M, Ha naHHbI MOMEHT yxe 4
KOTJIOBBIX arperara (13 4eThIpHA/ILIaTH) Ha TPEThEH KOTEIIbHON paboTaeT, UCIOJIb3YsI
HOBYIO CUCTEMY YIIPABJICHUS.

HoBast cucrema ympaBieHus o0danaeT TEXHUYECKHMMH BO3MOXKHOCTSIMHU IS
peanu3anuy IMOroJ03aBUCUMOIO PEryJIMpOBaHMS, BBIBOJ BCEX IapaMETPOB Ha

CI[HHblﬁ IIYHKT AUCIICTYNPOBAHUA.
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Pa3pabotanHasi cucTemMbl ynpaBieHUs] OTBEUAET BCEM MyHKTaM TEXHUYECKOTO
3aJlaHuUs.

Taxke B pamkax JaHHOW paboOThl OBLIM PAaCCMOTPEHBI BOIPOCHI COIMATIBLHOMN
OTBETCTBEHHOCTH U BOIMPOCHI (PUHAHCOBOTO MEHEKMEHTA, pecypcorhHEeKTUBHOCTU

U pecypcocOepeKeHusl.
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