MHOTOLENEBOW CTEHA ANA TECTUPOBAHUA YACTOTHO-PETYTNIUPYEMBIX MPUBOLOB

A.A. Hosuk (AO «CMIMK C3MAx)

Mpencrasnen yuneepeansHelil CTEHA ANS TECTHROBOHKS YOCTOTHO-PErYNHDYEMBIX NPHECA0E, EXOAHL (BbxoaHbx] dunstpos 1
APYTHX HHIKOBONBTHEIX yeTpoiicts, CreHn NOBOnier NPOBOMTs KBANHGHKOUHOHHLIE, NOHEME-CAATOHBIE, MERHORHYSCKHE 1
THAOBLIE MCALITAHMA B COOTBETCTBMM € METOMKAMM H TREBOBOHHMIMM QEACTEVIOUIMY HOPMATHEHO TEXHHYECKHX QOKYMENTOR HO

MONHYI MOTOPHYIO HOTEYIKY.

Kniougsre cnosa; yHHEEPCONEHEIT CTEHE, TECTHPOBIHHE, YOCTOTHOPENYIHPYEMEIE NEPHBORE, MCLITOHMS,

Beepenwne

[TpH NPOM3BOACTES YACTOTHO-PErYIHPYEMBIX TPHEOL0R
(YPIT) m cranumit ynpasnerua ¢ YPI (CY) oreuecrnen-
HBIE MPOHIBOANTENH 10 MOCIETHETD BPEMEHH LHPOKD He-
MOALIOBATH CHIOBLIE MOIYIH HMIIOPTHOTO MPOH3IBOICTEA.
OIHAKO PCIICHHE TOCYIAPCTHECHHON 31348 HMIOPTO3a-
MEIIEHHS HEeBO3MOXHO De3 nepexola Ha HOBBI YPOBEHE
JNOKAIH3ALHE — OTKA3 OT MCNOAL3OBAHHA TOTOBRIY G10-
KOB, D70 HATAracT Ha paspaboTuMKoR W NPoM3IBOIMTENCH
YPI1, npeanazHaueHHuY Ana paboTel B NPOMBILLIEHHEIX
YCAOBHAX, MPOBEISHHE BCCCTOPOHHETD AHATHIA PEAMMOR
HX pabOTBl ¢ YUCTOM PEANBHEIX IKCTIYATAUHOHHBEIX (ak-
TopoB. Takoil aHANTH3 BOIMOKEH HA OCHOBAHHH MATEMATH-
YecKoro Moacnupoeanud | 1] win npoBeacHHs cepuH aKc-
NepHMEHTANBHBIX Hecnenosanmii, Cornacno nanueM [2],
PACKOMIEHHE MEXTY TYUIIHMH MATEMATHYECKMMM MOe-
JHMH H PEUTEHBIMH MCCAEN0BAHHAMM CocTanasoT a0 10%,
Hanuuue wconenosarenbckoil 0aswl 11 TCCTHPOBAHHA

HA NMOJHYKD MOTODHYH) HATPYIKY TO3RONHCT JHAYMTENLHO
COKPATHTE BPEMS H CTOMMOCTE Pa3paboToK.

C aroil venewo B AQ «CINHK C3MA» (Cankr-
[MeTepbypr) O paipaboTad VHUBCPCANBHBIH  CTEHI
ans rectuposadns YPT, sxoanwix (BeIXOAHBIX) DHAL-
TPOB, 4 TAKMEC HHBEIX HM3KOBOJIBTHBIN YCTPOICTE, KO-
TOPRIH  NMO3BOJASET  NPOBOAHTE  KBUTHPHEALHOHHBIE,
NPUEMO-CIATOUHEBIC, MEPHOIHUECKHE W THITOBLIC HCTIBI-
TAHHSA B COOTBETCTBMM C METOAHKAMH M TpeDoBAHHAMM
ACHCTRYIOWMY  HOPMATHEHO-TEXHHYCCKHX NOKYMEHTOR
(FOCT 26567-85u FOCT P 51321.1-2007) ¥ Ha coOTBET-
CTBHE TPEDOBAHMAM JAKATMHKOB,

CTpyKTypa ¥ OCHOBHBIE XOPOKTEPHCTHKM CTEHAO
OfopynopaHHe CTEHOA Pa3MELLEHO B TPex NoMele-
HMsR: ekTpoMaboe IMIT (pue. 1), nomewenme s
HCIBITYEMOTO 0DOPYI0BaHMA — Kasepa Tera (puc. 2),
noMeuieHe onepatopa (puc. 3).
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Puc. 2. Komepo tenna

Puc. 3. Momewenme oneparopa

B anekTpoMallMHHOM MOMEUIEHHH HAXOAMTCH pe-
MYIHPYEMBIH MCTOMHHE MUTAHMA MCTIBITYEMOro obopy-
NOBAHHA C BRIXOIHBIM CHHYCHEIM (DHALTPOM, CHIOBOI
pazIeNINTENBHEI TpaHChOPMATOP, HATPY3OMHBIE arpera-
Thl «MOTOP-TEHEPATOPS, NMPeoGpa3soBaATENH YACTOTL UIH
MHTAHKA ACHHXPOHHBIX TEHEPATOPOR, WKADL ¢ KOMMY-
THPYIOLLEH annapaTypoi.

Tenaou3IonupopaHHAaA KaMepa npeaHasHaueHa s
NPOBEACHHA TENIOBBIX MCNBITAHWA npy paboTte Ha noi-
HVIO MOTOPHYID HATPY3Ky npu temneparype ao 50 “C.
B kamepe ofecnevHBaeTca NMOAIEPKAHHE 3A0aHHON TeM-
nepatypsl ¢ tounoctsio 2 “C. Kasepa Tenaa sadusact
naomaas 27 m? u uMeet obbem 103 v’

B nomeiieHHH oneparopa HaxoAMTCs cHCTEMa
YIPaBIcHHA CTEHAOM, NPEUHIHOHHBIH aHATH3ATOP
MOLIHOCTH, CHCTEMA BUACOHARIIOICHHS 38 00BCKTOM
HeneETaHuA, a Takke APM wnxedepa no tectupo-
BaAHHHKD.

Cucrema BuaeodadIoIeHus NO3BOAACT KOHTPOJIH=
POBATH BCE MOMELIEHHS CTEHA.

ClcHoBHEIE XOPAKTEPHCTHKH CTEHGO

Hwanason Hanpaxenua Ha Bxoge/ Beixofe
ucnbiryemoro obopygosams, B......3 ¢. x 190...530
Owanazon tokoe Ha exoae/ BLixoge

HCAbITyemMoro 06opyRosanig, A................ 0...1250
[uanason ycTaHasnuBaemoi MOLYHOCTH HCMBITYEMOTO

obopygosarms, KBT............coccevveeenne... 50,700
Owanason maMeHeHHs yacTomsl Ha exoge
ucnbiryemoro obopygosanms, (y...................48...62
Hwanason HaMeHeHHs YOCTOTH Ha Bbixoge
ucnsiryemoro obopyaosanms, fy.....................0... 70

TOUHOCTE MIMEPEHHMS 3INEKTPMYECKHMX NOPAMETPOB

HO BXOZE/ BEXOGE, H.oomeieiiiiaieeiieiiiiesnnenmenen 80,5
Makcimansnas Temneparypa oKpyKaoLe
e e S S o S e 50

‘I’EHKU,HOHUI'II:HG? CXEMO MCNBITOHHA

DYHKUHOHATEHO CTEHIL COCTOMT W3 TPeX yacteil: pe-
TYAHPYEMBIH MCTOUHMK HANPSKEHWS, PErviupyeMas Ha-
TPY3Ka, H3MEPHTEILHAA cHeTeMa (puc. 4).

Peryampyemolii MCTOUHME HANPHKEHUS  TIO3BOJIACT
nporepuTh padboty YPI B yvenosuax NoBLILEHHOTO H NO-
HHMEHHOTO HANPAKEHUA NTHTAHKUA, (PYHKIIHOHUPOBIHHE
NMPH OTKAOHCHHH YACTOTHL NMHMTAKILCTD HANPHKCHWA
OT HOMHHAILHON, a TAKXKE ONpefeInTs peakunio 4P
Ha PE3KOE MAIEHME HAM Pe3KHi CKAavOoK HanpsKeHus
Ha Broae. AMropuTd padoTel PEryIHPYEMOro MCTOYHHKE
HANPSEKEHWA 3agaeTcs cucTemoil ynpasneHus. Hanpu-
MEP, € UeNBI0 onpeieeHHs oTpaboTKH ABTOMATHHECKOTD
nosropHoro nycka CY MOKHO NOAHOCTEIO CHATL HATIPS -
HCHHE TTHTAHWA Yepe3 onpeleieHHbIH NPoMEKVTOK Bpe-
MEHH € NOCASIYIOUIMM BOCCTAHOBIEHHEM HANPAMKEHHA,

Peryinpyesmast  Harpyska  NO3BOJHET  MCNBITBIBATD
YPIT ¢ wwupokusm ananazodom mowHocteid 50...700 kB,
B kauecTse HarpyIKM MCNONBIVIOTCA JMEKTPOIABHIATENH
¢ HOMMHANBHON YacToToi 60 [, MMeeTes BOIMOKHOCTE
npoeepki YPTT B pexuMax NoBeIUEHHOTO-TOHHAKEHHO-
IO HATIPAREHHIT M TOKA HATPYIKH.

Hamepureastan cucTeMa noctpocHa Ha Dase npeum-
IHOHHOTO  IECTHKAHATEHOID  AHATH3ATOR  MOLHOCTH,
KOTOPBIH B PEANLHOM BPEMEHH HIMEPHAET AKTHBHYIO, Peak-
THBHYIO H NOAHYIO MOWHOCTE, KOMpOMument Momnocty,
KO(MPHUHEHT NONE3HOro ASHCTBHS, NPOBOAHT TAPMOHH-
HECKHH AHATHI BXOOHBIX/BHINOOHEIX MAPAMETPOB C OnNpe-
aeneHneM KoapHUMCHTOB TAPMOHMYCCKHY HCKKEHHI
o 100 rapmonuk kak oraensdo i CY, mak u npu co-
BMECTHOH patoTe ¢ BXOAHBIM H/MIH BRIXOIHBIM (PHABTPOM.

Cuerema aCKTPOCHADKCHNS CTCHILA ABISETCH 3aM-
KHYTOIl, pekynepatisHoi §e3 reHepaunn aneKTpHye-
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H Henwuitanus Hosblx YPTT u CY 1o nposeneHus

Puc. 4. QyrKUMOHONBHOS CXEMT HCMBITAHME

Puc. 5. Oguonuneinas cxema crenga

CTEA B CETh (puC. 5). DNeKTPo3Heprus, BeIpadaTLiBac-
M HATPY3IOMHBIMH TEHEPATOPAMH, PEKVIEPHDYETCH
B 3BCHO NOCTOAHHOTO HANPAXCHHS CTCHI, OT KOTOPO-
IO MUTAKTCA HHBEPTOPLL, (POPMHPYIOLLIHE HANTPSXKEHHE
nutanus C¥,

hakTHuccKH NOTpeBAAEMAd CTEHIOM OT NPOMBILLICH-
HOIl CETH MEKTPOIHEPTHA CBOAMTCA TONBKO K KOMIEHCA-
LMK MOTEPDL B AMEMEHTAX CTEHIA.

Bupr menwmanmia
B 3aBMCcHMOCTH OT NOCTABNEHHBIX Lenei CTEHO MO-

HeT OBITE MCNOABIOBAH KAK WHCTPYMEHT paspaboTkml

TaBnuya. Pesynetars Monsitakme

| i K:N::" [ Sy OMBITHO-MPOMBILLTEHHOH KCIUIVATALMH W 10-
{1} BROACT CYLICCTRBEHHO COKPATHTL CPOK ¢e npo-
T BEACHHSI.
Crenn no3ponsieT NPOBOAHTE HCCIEN0Ba-
. TEALCKHE,  CPABHUTENBLHBLIC,  KBATMDMKALIMOH-
HbIE, TIEPHOAMYECKHE, MPHEMO-CAATOYHBIE WC-
MEITAHHA, 4 TAKKE TECTMPOBAHME ANTOPHTMOB
it St o oy Poryregess pabotel kontpoaiepa CY,
S— r==id 447 MYHKUMOHAIBHO BCE BUABI HCTTBITAHMIA, NPO-
BOAMMEIX HA CTEHIIE, MOXHO PAIIENHTDL HA LIECTh
: rpyni:
— — HArpy30uHBIC M TETJIOBEIC HCNBTAHNA,

— paboTa NpH 340aHHBIX TAPAMETPAN MHTa-
HHH,

— IHEProMHPeKTHBHOCTE,

— BJMSHHE HA CETh H HATPY3KY;

— CTOHKOCTE HIOMHLIHN,

— TOUHOCTE H3MEPEHHH KOHTpOIIEpa.

HarpyzouHele W TENIOBBIE HCMBITAHWA TOI-
pazymepator padoty YPI npu sepxuem avana-
JOHE TEMMEPATYPL IKCTUIVATALMK 108 TOAHOH
HOMWHAIBHOH HATPY3IKOH B TEUeHHE 3a1aHHOTD
BPEMCHN C OJHOBPEMEHHBIM KOHTPOIEM TEMIC-
parypet B 20 toukax. [lpoeeparca yeToiiunBOCTS
K MEPErpyike B COOTBETCTBMH € JAMaHHBIM Alro-
PHTMOM,

HMenwitanua npy 3aJaHHEIX NAPAMETPAX MH-
TAHHA NO3IBOIAIOT OUEHUTL noeeaeHue YPIT npu
HAMEHACMBIX MAPAMETPAX MHTAH KA NOBMLIICHHOM
WM MOHHAKCHHOM HATIPKEHHH, W3MEHEHHH va-
CTOTH, KPATKOBPEMEHHOM MPOMATAHHH HANPSKE -
HHS, PEIKOM CKAYKE HANPAKCHMA,

[MpH HCNBEITAHWAX HA SHeProapQEeKTHEHOCTE Onpeie-
JSOTCH TAKHE MOKAIATENA, KAK: KODGUIMEHT NoNe3HO-
ro aeHeTEns, KOApPUUIHEHT MOMHOCTH, NOTEPH BO BXO0-
HHIX LEendx nola AeiicTBMEM TapMOHHE, TeHepHPYeMBIX
B CETh, ¢ oDocHOBaHHEM 3hpeKTHBHOCTH pelleHuii Ges
HEODXOMHMOCTH NPOBCISHHA NOICEBIX HCNWMTAHHA,

B kauecthe npuMepa onpeneneHds sHeprosdupex-
THBHOCTH TMPHEEAEM PE3VILTATE MCTILITAHWS CTAHLIHH
yrpapiaenna SCD-630BAMW npu pabore ¢ BXOAHBIM
ipunerpom RAUHF-400-380/400-50-D-43 u Ge3 Hero
|3] Tabamua nokassiBaetT M3MeHeHUA KoagupuLHeHTOR
HCKAAKEHHA, MOLIHOCTH W NOJE3HOIO 1eHeTerA obopy-

Harpysxa, kBr 100 | 200 | 300 | 350 | A0oBaHMA npu noakmodeHun gmistpa Ha sxone CY npu
Ku‘u.|n|:-i:mu:H'r|'u|j;mmu:m o | 747 | 959 1207 | 1246 paITHMHON HATPY3KE. ]

“““F“:‘:“l“:‘ Ha Bxone Ge3 puatTpa, % Kak suano w3 tabanue, noanovenve C¥ K cetn ue-
CCHEMPHILHCHT I'J.IFI'MHHHH I =
HANPAASHIG 1a BXO0E ¢ PHALTPOM, Yo 435 | 22 | 110 | 7,29 pe3 BXOAHOI (PHABTP C_HHHHM NpHUMEPHO B 2 pasa Ko
Kobpusenr rapwor o tory wa | oo 1 d]HuHeH]‘hl WCKAKEHHH CHHYCOMIANBHOCTH HANPAKEHWA
wxosie G duiikrpa, %o ; mres A | 2 H B 3.5 pas — KoauPHLMEHTE HCKKEHHA CHHYCOH-
KorsfupsuenT rapMonis no Toky Ha | . 40| 1149 | 684 | 665 AATEHOCTH TOKA Ha Bxoae cucremsl. Jdo 0,98 ...0,99 yee-

e e § NHUUBAETCH KO(DPHUMEHT MOWHOCTH obopyaoBaHuA, o

Kw'd’””“c"mf::’;’:;[ HABROLE DS | g gro | pgo2 | 0009|0014  UTO NPUBOAMT K YMEHBIICHHIO MOIHOTO BXOIHOMO TOKA £

I, , 7o [w]

KospHimenT MomnocTH Ha BXOIE ¢ 0933 | 0.991 | 0,985 | 0.9%0 i paHHﬂﬂ BREROTHAI AT RIN O BOUIHOETH, S KON o

issTpom, % " v " ¥ AKTHBHOIH M PEAKTHBHOI COCTARIAIILNX NOTpedaseMoil 5

KI1]1 Ges dunnrpa, % 9746 | 97,38 [97,90 | 97,51 |  WIEKTPOIHEPrHH M ODICryacT pekHMb padoThl TPaHe- ¥

K1/ e dessrpos, % 96,59 | 9726 [97.08 [ 9660 |  chopMaTopos nuTaHMA M Kabenel, NOBBIIAA WX HAISHK- g
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Puc. 6. OcHoBHOE OKHO YNPABNEHHS HATDYIKOMA

HocTe. [lpu stom KIT cuctemsl B LienoM nagsaet He Do-
Jee yem Ha 1%,

I'IporpchMan Oé{"(l’ll'_“-ll'_"HHE‘ cTeHna

Mporpamsuoe  obecnedeHne credaa  paspaboTaHo
Ha faze SCADA-cucrempl, OCHOBHOC OKHO KOHTPONH
W YTPABJISHWS HATPY3KOH NOKA3aHO HA puc. 6.

Bca maMepuTenbHad annaparypa nocpeacTsoM HHTepdeii-
cor HHTerpupoBara co SCADA-cHeTeMoil, YTO NoisongeT
COIARATE AHHYIO Bazy JAHHEIX 3A13BAcMBIX NAPAMETPOR H
PEIVABTATOR HaMepeHuit. A nposeacHHA aHATHIA PEaTHI0-
Bl HA BOIMOKHOCTE THOKOTO NOCTPOCHHA TPCHIOE € OIHOBPE-
MEHHBIM BEIBOIOM HA JIEA MOHMTOPA HYAHOIO MHCIA napaMme-
Tpok. [poTokon HeneTaHH (hopMHPYETCH B 3ABHCHMOCTH OT
ODBLEMA NPOBOAHMEIX TCCTOR.

Monyab ynparneHWa NO3BONAET 3ATABATE NAPAMETPH HC-
TOMHHMEA MHTAHUA H HATPY3IKH, TEMNEPATYPHBIE PEAHMEL HE-
MBITAHNI, 3 TAKKC ArOPHTME MX H3MeneHns, Moayas anario-

Hozux Arexcandp AGpamosuy

CTHKH 0DECTIEUHMBACT HENPepbBHEL
KOHTPOIL COCTOSHHH 000PYIOBAHMA,
Moayae GnoKHpoBoK ObecneyMsa-
eT Kak De30nacHyw IKCIUIVATALLHID
obopyloBaHMA cTeHaa, Tak W Des-
ONACHOCTL NPOBEACHHA CAMHX MC-
NBITAHWI.

SaxnroveHmue

[TporoaAHUMBIE HCNIBITAHWA NO-
IBOJIAKOT CYILECTBEHHO COKPATHTL
CPOK pazpabOTEH H ONBTHO-TPO-
MblleHHoi skennyataunn, HMe-

NBTATEABHBIR CTEHI MOMET MC-

Kdahd, MEexH. HayK, seHep

MOIBIOBATRCH I ONPEICIcHHA
HEHANEKHBIX KOMNOHEHTOR, 3aMe-
HBl 3eMeHTHOH Ga3h Ha AHANOMH
WK OOHOBICHHA NPOLWIWBKK TU1-
T ynpasneHus. [pogonsurens-
HBIE TEMIOBLE HCMBLITAHWA MO0
MOTHOH HOMHHATBHOH HATPYIKOH
umutTHpyioT paboty CV B yvenosn-
X, MAKCHMATLHO NPHOIHAEHHBIX
K peaiibHBIM,

Crenn akkpenutosad Pene-
PaibHEIM AMEHTCTEOM M0 TEXHHUECKOMY PETYIHPOBA-
HHIO W MeTposiorud (Arrectar No 207/173-BHHKHUM-14)
IS MPOBEIEHWS KBATH(DMKALMOHHBIX, NPHEMO-CAATO-
HBIX, MEPHOIHYECKHX W TUMOBLIX MCNIBITAHHIT HU3KO-
BOMILTHBIX NPEOGPA30BATENSH YACTOTEH M APYIOro HU3-
KOBOJIBTHOTO 0DOPYI0BAHMS.

Cnmcor nuteparypel
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©PUW u Munononwkc 3anyckarot nepesii loT-nonuron

Proma pasemia murepreT-HuHupaTan (<PPHH) n ropoa Husomoase: (Ta-
THPLCTAN ) COMAALYT NeEpubil KPOCC-0TPACASBOA NOMHIOH LUTH TECTHPORLIHNA IH-
JOTHEX NpoekTonR b ofwepe numepeiera peutedd (Intemet of Things, loT). 3peame
i sonoase npoextH PPHH cvoryt nposepits paboTocnocobHOCTE CBOHX
MPOIYKTON B TEXHOAGTHI B PEATEHLIY YCAGIMIAX - BCTPOHBILNCE B NOBCEIHEE-
HBie fpoteces W ataam ropota Manomoane, Meppuiun Takyn BossoEHocTs
IIOUTY AT KOMAHIIE © PELICHIAME B 00aacTH “ysuoro ropoaa”, [as atux neaci
MPOCKTEL MOMNYT MOAYMHTE 10MOIHATEILMEE HEBecTHIME oT PPHH. Beero »
panparrense loT Mowa maanupyer misectiponars 500 man pybaeil.

HHHOMOIHE OOMLIIET YHHMKATLIOH JKOCHCTEMOH M IPEICTARIAET COBOR
Moaeis coppeseniors Meranoanca. MoaoGume “aMknyToe” yeionma noa-
XOAAT L8 TecTHpouanmd ropoacknx [ T-pewmenmii.

Huaverpua 1oT apaseten onanodl n3 nanGones GLCTPOPACTYILHY 1
MEPCTIEKTHBHBX BO BOEM MHPE, HHCI0 MK HHIHX K CETH NPEIMETonR,

HE CHHTAH KOMILIOTEPON, CMAPTHRHOD 1 IUTAHIWSTON, VBCAHYHTCH ©
4.9 sapa s 2005 r. a0 25 mapa en. » 2020 r., coraacno Gartner. O6e-
e punka [oT B supe & 2020 r. goctarner 57,1 Tpad, no nporHosas
ananuTHHeckoro arenrerea [DC. Bueapenne IT-pewennii noisoant
OTCACKHIEITE BCE MPOLUSCCH, NPOHCKOIHIING B TOPOIE M OTE PTG
PEATHPOBATL HA KPHTHYSCKHE CHTVALIMK H ¥rpoas. Mexaynapoamsi
ONET nokasEEeT, 4T [oT noMoracT pewmms TRAHCIOpTHYR Npodaesy,
KOHTPOAHpoBaTh pacxois AKKX n sdepekrnnHo yipaniams ropoackms
HMYIIECTIMOM.

Panee ®PHH no nopysenno Musnposmopra sadan paspabotey “ao-
PoskHOil KapTh® N0 PAIBMTHIO HHTEpleTa Bewed b Pocoun. B mactoauee
BpEMH BEACTCH (POPMHPOBAHHE HACTHHX NPOCKTOR B PAVTHUMHBX 0TG-
JIAX, BEAKMAH YMHL FOpod, MHAYCTPHAILHB HHTEPHET BEUICA, MELHIHNY,

CENLCKOE XOTHACTRO,
R WWwW. fera g r
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