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CopeprxaHue

OCHOBbI ONTUMANbHOIo pexXKumMma CXKmraHma Tonmumea

OnucaHme sHeprocbeperawowen cucremsl I TI6RN-1

ST1anbi BHepapeHuAa CUucTeMbl ynpaBrieHusA

YcTpOMCTBO CUCTEMbI YNpaBreHUnA

CepBUuCHOEe U TexHUYecKoe obcnyxusaHue



OCHOBbI ONTUMAaNbHOro pexXmnma CoOKmraHmsa Tonnuea

3 MeponpudTMiA, HanpaBneHHbIX Ha
SHeprocbepexeHue, Hanbonee
9((EKTMBHEIM M CamMbiM  [eLEBbIM
SBNSIETCA YCTAHOBMEHWE W NOALEPXaHue

onTuMasnbHoOro pexuma CXUraHumsa
Tonnuea.

I'Iomep»(aHVle onTumMaribHOro pexuma
CXuUraHma Tonnunea npueBoanT

HEMoCpeLCTBEHHO K IKOHOMUU OeHEeXHbIX
cpedcme U CHUXEHUI  3Kcniyama-
YuoHHbIX pacxodoe npou3eodcmea. B
HEKOTOPbIX ~ TEXHOMOTMYECKMX  npoLeccax
MCMOMb3yeTCH [OCTATOYHO 3HAYUTENBHOE
KONMYeCTBO TOMMMBA EXerofHo, MoaTomy
HebonbLUOE YIyylleHre B 9dEKTUBHOCTM
ropeHust no3sonuT COXpaHUTb
3HaYNTenNbHbIE IEHEXHbIE CPeaCTBa.

YnpaBrneHne  NpoLeccoM  ropeHust
BKMIOYaeT perynmpoBaxue Tpex
B3aMMOCBSI3aHHbIX NOKasaTenen - TONMuBo,
BO3AYX W MPOAYKTbl TFOPeHus (4bIMOBbIE
rasst).

MoTpebnenne  TONAMBA  MWUHUMU3K-
pyeTcsl, KOrAa ero CxXuraHue npov3BOAMTCA
C Heobxo4uMbIM  KOMMYECTBOM  BO3AyXa.
M3bbiTok BO3ayxa, Npu nobbix TpeboBaHnsx
Harpysku,  MpUBOOWT K YBENUYEHWIO
notpebneHuss Tonnmea (GbicTpee roput) M
HarpeBy W30bITOMHOrO BO3AyXa. TOMMMBO B
BMAE Tenna yxoauT uyepes Aabimoxod. M
HaoBopOT, CAMLLKOM MHOrO TOMMMBa, KpoMe
OMacHOCTU, MPUBOAMUT K XUMHELOXOTY.

OnTUManbHbIM ~ PEXMMOM  CXUraHns
TONNVBA, SBNSETCA TaKOW pexum paboTbl

ﬂ,ﬂﬂ nogaepxaHua OonTumarbHOro TONIMBOCKUTaKoLLIEro OGOpyﬂ,OBaHMﬂ,
pexnma CxuraHua Tonnnea HGO6XO,U,VIMO
yNpaBnsiTb NPOLECCOM FOpPEHHS.
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Puc.1 M'pacduku 3aBucumocteinr O2=f(cr), KMNO=1f(cr), CO2= f(ar), NOx= f(ar), CO= f(a).
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OCHOBbI ONTUMAaNbHOro pexXmnma CoOKmraHmsa Tonnuea

KOTOpbIA ~ MpU  [aHHOM  COCTOSIHUM
obopynoBaHWs MO3BONSET MNOALEPKMBATH
MWHAMaNbHOE  KOMWYECTBO  BPeAHbIX
BbIGpPOCOB B atMocdepy npy MakcumarnbHO
Bo3MoxHOM K[ (cM. rpacomk Ha puc.).
YT0Bbl HACTPOUTL ONTUMANBHBIA PEXUM
CKMraHus Tonnuea, HeobXxoauMO 3HaTb
3HayeHne noTepb Temfaa C  YXO4ALMMM
rasamn n koauumeHT n3bbiTka BO3ayxa,
KOTOpble MpU M3BECTHbIX XapaKTepuUCTUKax
TONAIMBA ONPefensTca no Temnepartype
YXOASALLMX ra3oB W KOHLEHTpaLn B Hux O.,.

OnTumansHoe COOTHOLLIEHME
TEMnepaTtypbl rasoB W KoadduumeHTa
n36bbITKa BO3ayxa obecneunBaet
MUHUMAnbHbIE notepu Tenna ¢

yxoasLwmmm rasamm (MakcumansHbii KIML).

HegocTtatok  BO3gyxa Bbl3blBAET
HENosiHoe CropaHue C XapakTepHbiM Ans
Hero BbIOPOCOM TOMNMBA W NPOAYKTOB
XMMUYECKOTO  HEeJoXOora, OCHOBHbIM U3
KoTopbix sBnsietcs CO (yrapHbin ras) . B 1o
xe BpeMsl,  W3ObITOYHbIN BO34yX
HarpeBaeTcs W yxoguT B aTtMmocdepy,
yBENMYMBAsA TeM CaMbIM pacxof TONnuBa.
OpHoBpeMeHHO MoBbilaeTcs obpasoBaHue
okenaos asoT (NOX) u cepbl (SOX).

[Ins XOpoLIO CNPOEKTUPOBAHHbIX CUCTEM,
paboTatLx Ha NPUPOSHOM rase, BMOJSHE
BOCTKAM KO3(hULMEHT n3bbiTka BO3ayxa
o=1.1.

Yacto  ucnonb3yemoe  npaKkTuveckoe
npasuno  rmacut, yto KML  «koTna
nosbllwaetca Ha 1 % Ha kaxgble 0,15
€0MHUL, CHUXEHUS KoapdmuUmeHTa 13bbiTka
BO3OyXa WNM Ha Ha kaxgple 27T
MOHWKEHNS TeMNepaTypbl AbIMOBbIX ra30B.

BHeapeHne cuctembl  ynpaBneHus
NO3BONIUT OTKa3aTbCA OT YCTapeBLMX
YyCTPOWUCTB KuMa (perynatop
«paspsKeHne», perynatop «ras-
BO3AyX»), TaK Kak 3TM  y3nbl
(pyHKUMOHANBbHO BXOAAT B  AaHHYHO
cuctemy.

OnbIT BHeApeHWs MNOKa3biBaeT, 4TO
ANA  UCKMNIOYeHMs  “4enoBeyvyecKoro
¢haktopa" u cnepoBaTenbHO NONyYeHMs
Hanbonblen akoHoMumn no rasy (9-15%)
HeobxoAMma ycTaHOBKa Ha 3-M 3Tane
AOMNONHUTENBLHO perynsTopa TonauBa W
nepeBoja KoTna B aBTOMAaTUYECKUM
Pexum.
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OnucaHme saHeprocbeperawowemnm cucremsl I T1I6RN-1

HaSHAYECHME CUICTEMDL . ... enennnnes

JKOHOMMYEecKune npemmMmyuwiecrtea Mcnosnb30BaHMA
CUCTEMBI YNMPABJIICHMA. ... ...ttt i e ir s n s raraans

KoHCTpyKTUMBHbIE 0COGEeHHOCTH
CUCTEMbBI YIIPABITICHMIA . .....oonininininiiiiaeaeaeat e eaaaeaeaeaanenananananns



OnucaHme saHeprocbeperawowemnm cucremsl I T1I6RN-1

HasHaueHue cucrembl

OHeprocbeperatowas cuctema IT 16RN-1, B
[arnbHelwem cuctema ynpasneHus
npefHasHaveHa ans:

* noaAepXaHs ONTUMaNbLHOIO COOTHOLLE-
HUA «TONNUBO/BO3AYX» B COOTBETCTBUM C
3afjaHMeM onepatopa W C Koppekuuen B
3aBucumMocTn ot cogepxawna O, n CO B
OTXOAALINX rasax;

* aBTOMaTUYeCKOW CTabunusauum paspexe-
HWUSl B TONKE B COOTBETCTBUW C 3aAaHNEM
oneparopa;

* NnpeAcTaBneHna WHgopmauun onepaTus-
Homy nepcoHany (0,,CO ,a) .

OCHOBHbIM Ha3sHa4eHneM CUCTEM
ynpaBneHus SBNAETCA  ynpaBfeHue
CKOPOCTbIO  MPUBOAHbLIX  3NEKTpoABUraTenei
Tak, ytobbl B TOMKe KOTMa MOAAEPXWBancs
ONTUMAnbHbIA  PEXUM rOpeHus, T.e. Obinm
co3AaHbl Hanbonee 6rnaronpusiTHble  yCroBus
AN NONHOro cropaHws Tonnvea. [ns atoro
cucTeMa  Ha  OCHOBaHWM  MHAOpMaLum
MOMyYeHHOV OT  CBOMX  MEpBUYHbIX
npeobpasoBateneil (CTaLMOHAPHOW CUCTEMbI
KOHTPONSA 3a MPOLECCOM FOPEeHWsl, AaT4WKOB
[aBNEHNS pa3pexeHus , Bo3gyxa ,rasa ) u B
3aBMCMMOCTM OT KOMWYEeCTBa MOCTYMatoLlero
TONNMBa ,nofaeT B TOMKy KoTna Heobxogumoe
KONMYecTBO BO3fyXa, a TaKkke C 3aLaHHOW
WHTEHCMBHOCTBK) YyAanseT M3 Hee NpOAYKTb
cropaHvs.

HononHutensHo  cucTema obecneunBaeTt
PEXMM BEHTUNAUMW KOTNa, NOLOEepXuBaeT
3afaHHbIN PEXUM B MOMEHT po3xura, umeeT
BO3MOXHOCTb YNpaBneHus LONOMHUTENbHbIMM
annapaTtamu, WCKIIYaloWyMy  BAMSIHWE

[ectabunuanpyowmx GakTopoB Ha pexum
FOpPEHUs 1 po3xura.

Cuctema ynpaBneHus He BMELLMBAETCS B
cuctemy 6e30nacHOCTM KoTha, HO mpw
KENaHMM  MOXeT ee WMHGOPMMUPOBaTL U
BblaBaTb ynpexaatoLLme curHasnbl.

3apjava noagepxaHus  ONTUMAnbHOTO
pexvMa ropeHns obecneynBaeTcs BbIGOPOM
HeobXxoaMMmoil CKOpOCTY BpaLLeHuns
anekTpogsuratenen TArOAYThEBbIX
MEXaHU3MOB MpW  MONHOCTBIO  OTKPbITBIX
HanpaBSALMX annapaTtax NpakTU4eckn BO
BCEM [vanasoHe pabouen
NPOM3BOAUTENBHOCTY  TOMMMBOCKMIatoLLEn
ycTaHoBkK ¢ koppekuypen no O, n CO.
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OnucaHme saHeprocbeperawowemnm cucremsl I T1I6RN-1
dkoHOMMUEeCcKue npevmyuiectea Mmcnonb3o0BaHUA
CuUcCTemMbl ynpasrieHusa

Cuctema ynpasneHus obecrneynsaer :

* pauMoHanbHbI pacxoA MCNONb3yeMoro
npupoaHoro raza (3koHomusa 5...10 % B
ron);

* CHUXEHWe NOTpebneHns 3neKTpUYecKon
9HEprUM acUHXPOHHbIMM  MPUBOAHbLIMU
ABUraTeNnsAMMU TATOAYTbEBbLIX MEXaHU3MOB
(skoHomua 30...75 %8B rop);

* CHUXeHue BpeAHbIX Bbl6p0COB B aTMOC-
thepy.
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OnucaHme saHeprocbeperawowemnm cucremsl I T1I6RN-1

KoHCcTpyKkTMBHbIE 0CO6EeHHOCTM
CUCTEeMbl yrpaBneHUs

KOHCTPYKTMBHO ~ cuCTeMa  COCTOMT U3
CrneyoLLmx OCHOBHBIX KOMMOHEHTOB:

* CMCTEMa KOHTPONS 3a NPOLECCOM FropeHus
CKMNr-im wu ©6noka npobonoAroToBKU
GMS-1;

* Tabno nHaunkaumm dile;
+ 6noka cBA3u U nutaHua CSB-1;

* YaCTOTHO-perynupyembix npueoaos
TAroayTbeBbIX MEXaHU3MOB;

* paboyas CTaHLUUA Ha OCHOBE KOMMbIOTepa
IBM PC ¢ cuctemon coopa n otobpaxeHus
uHcpopmaumn SCADA/CCS;

* KoHTponnepa-ontummusaropa RNO-1A.

MoAynbHbIA NPUHUMN NOCTPOEHMA MO3BO-
nsieT OCYLEeCTBUTL NO3TAanNHOEe BHeApeHue
CUCTEMbI C MOJNyYEeHUEM HeMeANeHHOro
acdekra oT BHeAPEHUA Kaxaoro atana.
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Jransl BHeagpeHua cuctembl ynpasneHusa

3t1an N2l - YcTaHOBKa CTaLMOHAPHOM CUCTEMbl KOHTpPONSA
3a npoueccoM ropeHmA (CKIMIM-1M). .ccccecmrmnnmnnmmsnnssssnnnnsnnnns 3/1

Jtran N2 - YctaHOBKa YaCTOTHO-perynmpyemMbiX NnpuBoaos
Ha TAroAyTbeBbIX MEXAHMU3MAX seeusssnsssansssnnssansnsnnnsnnnnannnnnns. 3/7

SKOHOMMYHOCTb YaCTOTHO-perynupyemMbiX NnpMBoaos........3/8
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JTanbl BHEAPEHUA CUCTEeMbl YNpaBrieHUNA
3t1an N2l - YcTaHOBKAa CTaLMOHApPHOM CUCTEMbI KOHTPONA 3a

npoueccom ropeHus (CKIMIr-1m)

CKIMr-1Im (cm. puc.1) no3BonsieT namepsTb
obbemHyto KoHUeHTpaumio kucropoga (O,) u
okucn yrnepoga (CO) B [AbiMOBbIX rasax, a
TaKxKe NONy4nTb PacyeTHbIM NyTeM 0ObEMHYHO
KOHUeHTpauuo auokempa yrnepoga (CO,),
koachpuumeHTa m3bbiTka BO3gyxa (a) C
npensaputensHoi yctaHoskoi CO,.. AN
BbIGpaHHOro BMAa TONMNMBA W BblgaTh Ha Tabno
nHauKkaumm dil, yCTaHOBMEHHOrO Ha nynbTe
ynpasneHns TONMMBOCKMUIatoLLEN YCTaHOBKM.

Bce 9T napameTpbl  NO3BONSAKT
onepatopy  noagepxuBaTtb  ONTUManbHbIN
MPOLECC CXMraHusl TONNMBA C  MaKCUManbHO
BO3MOXHbIM AN [JaHHOrO Buaa TOMnMBa
pexxuma KN4 1 MuHMManbHeIMM BeIGpocamm B
atmocgepy CO.

BHeapeHue gaHHOro atana no3BoOsUT
3KOHOMUTb A0 5% Tonnuea B rof

CKINr-1m coctouT un3:

- QBTOMATMYECKOTO  CTaLMOHAPHOMO M3Mepu-
TENbHOrO  npeobpasoBatens — rasoaHanm-
3atopa OS1605N, npegHasHaYeHHbIn — Ans
N3MepeHus 06beMHOV KOHLIEHTpaLum
kucnopoga (O,) B % (Ha 6ase LMPKOHMEBOrO
paryuka npomssogctea BOSH (I'epmaHus));

- patunka DCO-1m, npegHasHavyeHHoro Ans
N3MEPEHMS MOHOOKMCH yrnepoga (CO)
B ppm (Ha 6a3e 3nekTpOXUMUYECKON SAYENKU
npoussogcTea FIGARO (AnoHns));

- 3NEeKTPOHHOro MUKpokomnpeccopa AP-1500,
NpefHasHayeHHoro  And  NpUHyAWUTeNbHOM

= )

Puc.2 Buewnun Bug CKIMM-1m

nogayn rasoso cmecu B CKIM-Im u
perynupoBaHus  pacxoga rasoBOM CMeECH
yepes CKI-1m;

- brnoka koHTponsa pacxoga CF-1, npeaHas-
HaYeHHOr0 [And W3MepeHus  pacxopa,
KOHTPONS ~ BMaXHOCTU W Temneparypsbl
razoBov cmecyt nogasaemon B CKIMIM-1m;

- BO34YLUHbIX punbTpoB F1, F2, npegHas-
HaYeHHbIX AN  3aWuThl OT  MonajaHus
MenkKo- 7 KpYNHO-OMCNEPCHbBIX
MEeXaHU4ecknx YacTuL,
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JTanbl BHEAPEHUA CUCTEeMbl YNpaBrieHUNA
3t1an N2l - YcTaHOBKAa CTaLMOHApPHOM CUCTEMbI KOHTPONA 3a

npoueccom ropeHus (CKIMIr-1m)

AHanuanpyemasi rasoBasi CMecb OTOupaeTcs
n3 AblMoxoaa koTna cneumansHbIM
npobootbopom (cM. “Cxemy cuctembl ynpas-
nenns” , pasgen 4), 3atem nogaetcs no
MMNYNbCHBIM NMHUAM B B0k Npo6onoaroToBKM
GMS-1, cm. puc. 3 (rnapo3aTBop, XONO4UNbHIK-

Ha OCHOBE AYENKN MNenbTbe, 7
BMaroOTAENUTeNb), B KOTOPOM ra3oBasi CMeCb
oxnaxpjaercs, Bnara KOHAEHCUpyeTCs

3aMopaxuBaHueM BO  BrarooTaenuTene w
nonagaetr B ruapo3atBop, KOTOpbIM  Mpu
3anofiHeHN KOHAEeHcaToOM [0 OnpeaesieHHoro
YPOBHS aBTOMATUYECKM COpacbiBaeT W3MLEK
xuakoctn. lNocne GSM-1 rasoBas cmecb Mo
UMMYNbCHBIM ~ JIMHUAM  MOLAeTCa Ha  BXo4
Bo3ayLwwHoro unbtpa F1, CKMM-1m. [AswxeHve
ra3oBol cmecy ot Kotnoarperata go CKIMr-1m ¢
3afjaHHbIM PacXoLoM, MPOM3BOAWUTCA 3a CYeT
3M1EKTPOHHOrO MuUKpokomnpeccopa AP-1500.

[Ans Bu3yanbHoro koHTpons pabotbl GMS-1
Ha ero nepegHeit MnaHenu pPacnorioXeHb
Uncposble Tabno Temnepatypbl Ha BXoAe M
BbIxoZe 6roka npobonoaroToBKu.

Puc.3 BHewHun Bug 6noka
npo6onoarotoBkn GMS-1
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JTanbl BHEAPEHUA CUCTEeMbl YNpaBrieHUNA
3t1an N2l - YcTaHOBKAa CTaLMOHApPHOM CUCTEMbI KOHTPONA 3a

npoueccom ropeHus (CKIMIr-1m)

NaHenb Tabno NHAVKaLMN dil6
npeAcTaBneHa Ha puc.4, COCTOUT u3:

Ta6no dil6-1

WHAukayus:

- n3mepeHHoro 3HaveHus kucnopoga (OG,) B %,
(ot 0o 21.0);

- BbIYMCIIEHHOTO 3HAYeHWs Ko3auLmeHTa
n3bbiTka Bo3ayxa (at) B 0.e. (01 0 go 2.00);

- MHOMKaTOpbl [N OnpefenieHns TekyLlen
VHOMLMPYEMOWN BESTUYMHBI.

AneMeHmbI ynpasneHust:
- KHOMKa "SEL” ans MepekmioYeHns
oTobpaxaemoin BennumnHbl (O, nubo a. ).

Tabno di16-2

WHAukayus:
- MHOMKaUMSt N3MEPEHHOTO 3HAYEHNST YrapHOro
rasa (CO) B ppm, (o1 0 go 500).

Tabno dil6-4
(ucnonb3yeTcs COBMECTHO
C pabouen cTaHuuen)

WHdukayus:

- BbIYMCNEHHOrO 3Ha4YeHUs 3 HEKTUBHOCTM
npouecca cropanusa Tonnmea (Eff) B %. (01 O
fio 100);

[Mpumeyanne: 3hPeKTMBHOCTb MpoLecca  CcropaHus
TONMNBA,  MOXET Ha3blBaTLCH  AHEPreTUYECKUM
ko3th(PMLMEHTOM  MONE3HOr0  OeiCTBMS  mpouecca

CropaHua Tonnmea.

- BbIYWCIIEHHOrO 3HAYeHWst noTepb Tenna ¢
yxogswmmm rasamm (g2) B %. (ot 100 go 0);

- VHOMKATOpPbl ANS onpefeneHus TekyLiei
WHAMLMPYEMOWN BEMUYMHBI.

Puc.4 BHewwHui BUA naHenu tTabno
uHankauum dilé (npumep)

dnemMeHMbI ynpaesieHus:
- kHonka  "SEL” gns  nepeknioveHus
oTobpaxaemon BennumHbl (Eff nuéo q2).

Tabno dil6-5
(ecnu ycTaHOBMEH CYETYMK rasa)

UHdukayus:

- IHOVKaLMS U3MEPEHHOTO 3HAYeHUS
pacxopa rasa (Qgas ) B M3fuac (m¥hr),
(ot 0.000 o 2500).
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JTanbl BHEAPEHUA CUCTEeMbl YNpaBrieHUNA
3t1an N2l - YcTaHOBKAa CTaLMOHApPHOM CUCTEMbI KOHTPONA 3a

npoueccom ropeHus (CKIMIr-1m)

Bnok cBa3n u nutanus CSB-1 (cMm. puc. 5)

CRyXuUT CBA3YIOLMM, MUTAIOLLUM U
pacnpefensiowym y3noMm  Mexay BCemM
OCHOBHbIMWA  KOMMOHEHTaMM CUCTEMbI

ynpaenenus (cM. “Cxemy cucTeMbl ynpas-
nexns” , pasgen 4):

- BBOJ CWrHanmoB C [JaT4vkoB (OaBneHus
BO3AyXa, AaBMEHUs rasa, paspsikeHus,
TeMnepaTypbl OKp. CPebl U YXOASLLMX ra3oB);

- BBOA M3mepeHHoro coaepxarusa O, n CO ot
CKMr-1m;

- pacnpegeneHne cetn ceasn no RS-485
Mexagy  paboued  cTaHuuen,  Griokamu
BBOAa/BblBOAa aHamorosblXx curHanoB ARS,
Tabno nHaukaumm dil6, CKMr-1m;

- pacnpefeneHune CUrHanos C 4aTYUKOB MEXIY
YPIT BeHTMNSATOPA, AbIMOCOCA, KOHTPOSINEPOM
ontumusatopom RNO-1A;

- nutaHne CKIr-1m, 6noka npo6onoarotoBku
GMS-1, naT4mKoB.

Puc.5 BHewnuit Bua 6noka cBasu u
nutaHua CSB-1 (npumep KOMNOHOBKM)
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JTanbl BHEAPEHUA CUCTEeMbl YNpaBrieHUNA
3t1an N2l - YcTaHOBKAa CTaLMOHApPHOM CUCTEMbI KOHTPONA 3a

npoueccom ropeHus (CKIMIr-1m)

Ha 3tane Nel BHegpeHus CUCTEMBI
ynpasneHus yCTaHaBnuBaetcs  paboyas
CTaHUMs  C nporpamMHbIM  obBecneyeHvem
SCADAI/CSS, 3agaya KOTOpOWM COCTOMUT B
cbope, apx1MBMPOBAHMM M OTOBPaXEHUM BCeEX
TEXHUYECKUX U paboumx napameTpoB
KoTnoarperara UM - TONNMBOCKMraKoLLen
YCTaHOBKM CBSI3aHHbIX  C CUCTEMON
ynpasnexus (O,, CO, CO,, ., AaBneHue rasa,
BO3yxa, paspsHKEHUs, Temnepatypbl
OKp.Cpebl U yXOAsLMX rasos).

KOTﬂanpeFaT nnn - TonsiMBOCKUraroLasn
YyCTaHOBKa BbIMOMHAETCA B BUAE MHEMOCXEMbI.

Mpnmep BbINOSTHEHMS MHEMOCXEMbI
SCADA/CCS cucTeMbl 1 3kpaHa 0TobpaxeHus
TEXHNYECKMX M paboumx napameTpoB
KoTnoarperata WM TONMMBOCKUTaOLLEN
YCTaHOBKM NpefCTaBNeH Ha puc.6.

Puc.6 BHewHuit BnA YenoBeKo-mMallWHHOTO
uHTepdhenca cucteMbl coopa n oTobpaxeHus
nHcpopmauun SCADA/CCS (npumep)
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Jransl BHeagpeHua cuctembl ynpasneHusa

3t1an N2l - YcTaHOBKAa CTaLMOHApPHOM CUCTEMbI KOHTPONA 3a
npoueccom ropeHusa (CKIMIr-1m)

B cocTas nporpammHoro obecneyerus
SCADA/CSS Bxogut 0asa  AaHHbIX
cuctembl  ynpasnewus  IT16RN-1  u
nporpaMmbl 4518 NPOCMOTPa COLEepPXaHNs
6asbl fgaHHbIX. [laHHas nporpamma
no3sonseT ObICTPO NPOU3BECTU NPOCMOTP
apXMBHbIX [aHHbIX 32 OnpefeneHHbIN
nepuos  BPEMEHUM C  BO3MOXHOCTbIO

BbIBOJA Ha neyaTtb OTYETOB B BiAe Tabnuy,
W rpadomKoB.

Puc.7 BHewHni BUA YenoBeKo-MawWMHHOrO MHTepdenca
KnueHTa 6a3bl AaHHbIX CMCTEMbI cOOpa M 0TOOpaxeHus
nHcpopmaumn SCADA/CCS (npumep)
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JT1anbi BHeagpeHua cuctembl ynpasneHusa
Jtan N2 - YcTaHOBKa YaCTOTHO-perynupyemMbiX NnpuBoaoB

Ha TArogyrbeBbiX MexXxaHuamax

YcTaHoBkKa 4aCTOTHO-peryn1pyemoro
NpVBOLA Ha [AbIMOCOC U [JaTunka paspexeHus
MO3BONINT  aBTOMATMYECKM  MOAAEPXMBATH
HEM3MEHHbIM paspexeHune, Heobxoaumoe ans
KOHKPETHOI TOMMMBOCKMraloLLeN YCTaHOBKM BO
BCEM [ManasoHe MpOU3BOAUTENBHOCTU MyTEM

N3MEHEHNS! YacToTbI BpaLLeHus
anekTpoaBuraTens.
YcTaHoBkKa Y4aCTOTHO-peryn1pyemoro

npueoAa Ha ﬂ,yTbGBOVI BEHTUNATOP WU AaTyKKa
[aBlieHna Bo3ayxa MNO3BONMUT aBTOMaTU4ECKU

nofJepxuBaTb  3ajaHHOE  OnepaTopoM
HeoBxoaumoe KON4ecTBO BO3yXa,
NoJaBaeMoe B TOMKY.

YcTaHoBKa YaCTOTHO-PEryNMpyEMbIX

MPWBOLOB HA THATOLYTbEBblE MEXaHW3Mbl
obecneunBaeT pEXWUM BEHTUNAUMM KOTNa,
MOALEPKNBAET 3afaHHbIi PEXUM B MOMEHT
po3XuUra, W He BMELIMBAETCS B CUCTEMY
Be3onacHoCTK KOTNa, HO MPM XenaHu1 MOXET
ee NHOPMUPOBATb " BblAaBaTh
ynpexaatoLme curHanb.

BHEAPEHME AaHHOro a3Ttana no3sonaeTr
NoJNTy4UTb IKOHOMUIO IAJTIEKTPOIHEPIrUn
30-75%

Kpome TOrO, MOMEHT nycka
9NeKTPONpMBOAA, OTCYTCTBYIOT AWHAMUYECKME
Harpy3k1 Ha MpUBOAHbLIE MEXaHW3Mbl, TaK Kak
BBOL B paboTy OCyLecTBNSETCa MMaBHo,
NPaKTU4ECKN C  HYNeBOM CKOPOCTM U C
3afjaHHbIM  TEMMoM  yBenuuuMBaeTcsd Ao
HeobXoaMMON, MpW Mycke 3MeKTponpuBoaa
OTCYTCTBYIOT 6pOCKM TOKa, CBS3aHHblE C
NpsIMbIM  BKIIOYEHWEM [BUratens B CeTb.
3HauYeHUs MyCKOBbIX TOKOB 3M1EKTPONPUBOAA HE
NPEBLILLAKT HOMUHASBHBIX.

Bo Bcem auanasoHe paboumx ckopocTen M

Harpysok, KO3 pmLmeHT MOLLHOCTH
anektponpuBoga  OnM3oK K eduHWue,
nuTaroLas ceTb He Harpyxaetcs
peakTUBHbIM TOKOM W, KaK CnefcTeue, He
BO3HWKAIOT ~ JOMOSHUTENbHbIE  MOTEPU B
BBOAHbIX NPOBOAAX.

YuutbiBag onblT  paboTel B OTpacnu
9HeprocbepexeHus Hawa KoMnaHus
PEKOMeHLYeT  MpUMEHSATb 4acToTHO-
perynupyemble npueoja OMPMbI
MITSUBISHI - wmwuposoro nugepa B
NPOM3BOLACTBE  AaHHOrO  0BopydoBaHus,
KoTopble  Mpownu  BCe  Heobxoaumble

WUCMbITaHUS B Pa3NNYHbIX YCnoBusix paboTbl n
3apekomenpoBanu cebs Kak HagexHble 1
0TKa30yCTONYMBbIE.
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Jransl BHeagpeHua cuctembl ynpasneHusa
OKOHOMMUUYHOCTb YAaCTOTHO-perynupyembixX npuBonoB

Ocobbli  3KOHOMMYECKMA  acppekT  OT
ucnonb3oBaHms  YP[T  MOXHO  NOMyYuTb,
NPUMEHWB YaCTOTHOE  perynupoBaHue Ha

obbekTax, obecneunBatoLLMX TPAHCIOPTUPOBKY
Xugkocten unu rasa. Ecnu go HepasHero
BPEMEHM cambIM pacnpoCTPaHEHHbIM
cnocobom perynmpoBaHms BEMUYMHbI
aspo/rmaponoToka SBAANOCH MCNOSb30BaHME
BEHTUNSALMOHHBIX 32ABVXEK, LPOCCENMPYHOLLMX

KManaHoB,  TO  CEroAHs  akTyarbHbIM
CTAHOBUTCS YacTOTHOE yrnpaBreHue
aCUHXPOHHBLIM  [jBUraTenem, npUBOAALMM B
[BUXEHWe, Hanpumep, paboyee  KOMeco
HacoCHOrO  arperata,  paboywit  opraH
BEHTUNATOpA.

Mpu YacTOTHOM perynupoBaHum

HeobxoaMmas MOLLHOCTb Ha Baly M3MeHsieTcs
NpOnopLMOHanbHO KyBy CKOPOCTM BpaLeHus
Hacoca:

mek
Q=Q Hom -’ n
HOM
2
N mex
H=H HOM n
HOM
H.
P=K 0 Q
K HOM
3
N mex
P=P HOM n
HOM
I'IoaTomy, yMeHbLUas CKOpPOCTb

BpalleHns Hacoca B 2 pasa, noTpebneHue
MOLLHOCTM (3NEKTPO3HEepPruu) MexaHu3mMom
yMeHbluaeTcs B 8 pas.

[NepcnekTMBHOCTbL 4acTOTHOrO
PerynupoBaHua  HarmsgHo  BuOHA U3
NPUBELEHHOIO HIKE PUCYHKa (CM.puc.8).
OyeBMgHO, 4TO npWM  OPOCCENUPOBAHUM
9Heprus NoToKa BeLlecTBa, COEPXMBAEMOro
3aBWKKOW, yxoauT "Ha BeTep" (BMecTe C
neHbramm). [pumeHenne [1Y B cocrase
HacoCHOro  arperata WNW  BeHTUNATOpa
no3BONMUT cpasy 3afatb Tpebyemblil pacxof,
yto obecneynt He TOMbKO  3KOHOMMIO
ANeKTPO3HEPTUK, HO W 3KOHOMWUIO
TpaHCNOPTUPYEMOTO BeLLecTBa. B
3aBMUCUMOCTU OT KOHKPETHOTO 0bbekta U
pelaemMon 3agadn Ko3PUUMEHT 3KOHOMUM
(K3) BapbupyeTtcsa ot 30 1o 80% Hanpumep,
npu  KpyrnocytouyHon paboTe  yCTaHOBKM
MowHocTelo 50kBt, K3 = 1/2 (50%) u
YCMOBHOM Tapude Ha anekTpoaHepruto = 0,2
TPVBHbI NOJTyYaeMm:

50*1/2*24*365*0,2 = 43800 rpH. B roa.

Ycnosus paboThl HECKOIbKO
noeanuavpoBaHbl, HO MouTM  BM3kM K
peanbHOCTU, @ 3Ha4uT, BIM30K K peasnibHOCTH
W NOMNYYeHHbIV pesyrnbTar.

Puc.8paduk notpebneHus
3NeKTPO3HEePruu

3/8




JTanbl BHEAPEHUA CUCTEeMbl YNpaBrieHUNA
Jt1an Ne3 - YctaHOBKa KOHTponnepa-ontTuMmm3aropa

YcTaHoBka KOHTpOrnepa-onTummsaropa
RNO-1A ¢ faTumkoM aaBneHus Tonnuea (ra3 u
T.0.) W TMOAKMIOYEHNE K HEMY BCEX Y3roB
CUCTEMbl, BHEOPEHHbIX Ha MepBbIX [ABYX
aTanax, no3BONUT NPOM3BOANTL ONTUMU3ALMIO
W perynupoBaHue  mpouecca  FOpeHus
TOMAMBOCKMIatoLLen YCTaHOBKY B
aBToMatuyeckom  pexume. [lpu  9TOM
COXpaHSIeTCH BO3MOXHOCTb paboThbl B py4HOM
(nonyaBTOMATUYECKOM) peXUME.

BHeapeHue aaHHOro 3Tana no3BonUT
AO0BECTU 3KOHOMUIO TONNIUBA A0
3% - 10%

Mpw aBTOMaTUYECKOM perynupoBke
“TONNMBO-BO3aYX

*NOTepU TENnnoTbl C OTXOAAWMMU rasamu
MOTYT ObITb CHWXeHbI Ha 25 - 50%);

* KONUYecTBO BpeaHbIX BbIopocoB (NOX) Ha
15 - 35%:;

* AONONHUTENbHAA 3KOHOMMA 3a CcyeT
CHWXEHUA noTpebGneHns 3NeKTPo3Heprum
BeHTUnATOpom Ao 15%.

AneKTPoHHbIe 610Kk cuctemMbl IT1I6RN-1
BbINOJIHEHbI Ha 6a3e COBPEMEHHbIX
FLASH-MHUKPOKOHTpONNEepoB pupmMbl
ATMEL, uTto no3sonseTt nerxko
apanTUpoBaTh NpPorpaMmHoe obecneyeHune
nofA KOHKpeTHble TpeboBaHua 3aka3umka.

Puc.9 BHewHuit Bug naHenu ¢
KOHTPONNIepOM-ONTUMU3ATOPOM
RNO-1A (npumep)

3/9




YCTPOMCTBO CUCTEMbI ynpaBrieHUsA
Cxema cucrembl ynpaBneHusa
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CepBUCHOE U TexHUUeckoe obcnyxumsaHume

Mpu nNONOXMTENLHOM paccMoTpeHuu Bamm BonpocoB 3HeprocGepexeHus
cneunanucTbl  Halero  NpPeanpusaTMs  roTOBbl  MpoBecT  obcnegoBaHue
NPeacTaBNAOWEro MHTepeC 06beKkTa M NPeACTaBUTb  TEXHUKO-3KOHOMUYECKoe
060CHOBaHMe C pacyeToM 3aTpaT, 3KOHOMUN U CPOKa OKYNaeMoCTH.

HeobxoanmMble AaHHble Ans pacyeTa TEXHUKO-3KOHOMMNYECKOTrO 060CHOBaHWS BHEAPEHUS
cuctembl IT 16RN-1 Ha KOHKpeTHOM 06beKTe AaHbl B NpuiiaraeMoM OnpOCHOM Jiucme.

KomnaHusa nponsBoauten o6ecneunBaeT NocTaBKy CUCTEMbI (MOXET NOCTaBNATLCA
YyacTAMM W B Pa3NMYHON KOMMNEKTauuu); NPOBeAEHNe MOHTAaXHbIX M MyCKO-
Hanago4HbIX paboT; ajanTauul nporpaMmHoro obecnevyeHus K cneuudU4ecKkum
TpeboBaHMAM NpPOMU3BOACTBA MO [AOMONHMTENbHOMY TpeOoBaHUIO 3aKka3uuka,
o0yyeHWe nepcoHana, T.e. MONHasA cpaya cucTeMbl “noa Kny” c nocneayowmm
aBTOPCKUM HaA30pOM U rapaHTUIHLIM 0GCNYXUBaHMEM.

Mo AONONHWTENLHOMY COrNaleHMI0 NpeanpUATUe MOXET OCYWeCTBNATb NoCT
rapaHTMitHoe 00CnyXnBaHWe CUCTEMbI Ha BECb Nepuog ee IKCnyaTaLum.
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