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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOIIHOCTH, UMeHyeMoro Jasee no Tekcty “TPM-3-C-3T-A”, “peryasaTrop” uiau “ycTpoicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHasHayeH [Jis PeryJMpoBaHUsl MEepPeMEHHOT0 HaIpsKeHUs B CEeTSX
220/380 B 50 I'm HA aKTUBHOW U AKTHUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 3a/JePXKKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycKka Nepuo/ioB.

PerysnaTtop Henb3sd WCNOJb30BaTh [ 3JEKTPONMUTAHUS MNpPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHbIE 0053aTeIbCTBA U3TOTOBUTEIA He JeCTBYIOT.

1.2 Harpyska K peryJgaTopy MOXKeT ObITb MNOAK/JIOYEHA MO0 cxeMaM: “3Be3Ja’ WM
“TpeyroJibHUK .

1.3 PerysvpoBaHHe Halpsi>)keHHe Ha Harpy3Ke OCYIIeCTBJISETCS OJJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOTrO ymnpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHasHayeHbl KHONKHW U IepeMeHHbIM pe3nuCcTOop Ha
nepefHel mnaHeau 1mkKada, TaK W JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CUTHAJI0OB MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) crangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

KoMaHay pa3pelnienus sl paboThbl peryissTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM NPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsiTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHHE 3a/alollero
CUTHaJIa, TOKaxX Harpy3KH, peHMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLIIKOOK.
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1.7 PerysnsiTop uMeeT LIMPOKUN KOMIIJIEKC 3allUT U aBTOJUArHOCTHUKH, 06eCredrnBalOLUX
HaJiekHOoe PYHKIIMOHUPOBAaHKE YCTPOUCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS

0 BO3HUKAKIKWUX HEUCITPABHOCTAX U UX YIIpEXKACHUE.

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuuyeckue xapaktepucTuku TPM-3-C-3T-A
KosinuectBo ¢as 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
“3Be3na“, “TpeyroJbHUK”

CxeMa MOJIK/IIOYEHHS] HAaTrPY3KH

Hasinuye BBOJHOTO aBTOMATHYECKOI'0 Jla
BBIKJIIOYATEJIA

Ja

Hasinuue KHOIIKM aBapUMHHOTr0 OTKJIIOYEHUs
@®a30BbIi, NPONYCKOM MEPUOJOB

Cnoco6bl peryJiMpoBaHUsi MOIIHOCTH
BcnomoraTesnbHOe NUTaHUE JJ1S CUCTEMBI 198-242 B 50 I'y
ynpaBJeHus
HOMMHa/IbHBIH TOK HArPY3KH, A 40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
’ 1000, 1250, 1600, 2000, 2500, 3000
Peryaupyroumn ajieMeHT Tupucrtop
MukponpoueccopHas

Tun cucteMbl ylpaBJIEHHUA

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
CurHas ynpaBJieHUs .
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs
0-10 B / 20 kOm
0-20 MA /91 OMm

Bxoj ynpaB/ieHUs / BXOJHO€E CONPOTUBJIEHHE
4-20 MA /91 Om
[11aBHBIM BbIXO/l HA 3aJadHHY0 MOLHOCTb 0..25 cek
HanKanus XHAKO-KpHCTannHtV{eCKm‘/’I VHJUKaTop 32-
CUMBOJIbHBIH, 2 CBETOAUOA
3 nporpaMMupyeMsbix pesie 220 B 5 A.

BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
JJIeKTpOHHAas 3aUlMTa
JJIeKTpOHHAad 3alluTa
Jatyuk Temnepatypsl 80 C
JJIeKTPOHHasd
JJIeKTpOHHasi, paboTaeT TOJIbKO NepeJ; NIyCKOM
JJieKTpOHHas, paboTaeT TOJIbKO NepeJ; IyCKOM

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3aluTa: KOpOTKOe 3aMblKaHMe Ha BbIXO/ie
3amuTa: neperpyska AJUTeJlbHbIM TOKOM
3almura: neperpeB TUPUCTOPOB
3aniuTa: noteps ¢a3bl UM “caunanue” gpas
3aluTa: KOHTPOJIb OJAK/IYEHHs] HArpy3KHU
3amuTa: KOHTPOJIb UCIPABHOCTH TUPHUCTOPOB
3aluTa: HeCUMMEeTpPHS BbIXOJHbIX TOKOB(
0OpBIB UJIM NOBPEXKJEeHUE HAarPy3KH) ICKTPOHHAs
[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
cpeAHeKBaJpaTUYHOE 3HaYeHHe)
[Topor cpabaTbeiBaHUs 3aLUMThI OT KOPOTKOTO [>= 3l

3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
Hanpsixenue v Tok - 2% UH, [H

ToyHOCTb cTa6GUIU3ALMU IEHCTBYIOIIUX
Cpe/iHeKBaJJpaTUYHbIX 3HAYEHU W BbIXOIHbIX MOLIHOCTb, KBaipaT Hanpsi>keHus - 4% PH,
4

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -
1 MuH
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napaMeTpoB UH"2
BpeMs cTabuim3anuu ToKa, HanpsiKeHus,
MOLIHOCTH, KBaZipaTa HallpsXKeHUs NPU CKayKe
o 2.3 cek
Hanps»KeHHUs CeTH WM Harpy3ku Ha 10% B
peXXuMe CTabuIn3aluu
CTeneHb 3alUIIeHHOCTHU P41
OxaskeHHe [IpuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJIATOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
N3ongauus
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JnutenpHbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 siet
['apaHTUs 12 mecsiueB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, Tpedbyetcs gon. miarta RS-485

[ paboThl perysisaTopa HeoO6XoAUMO JBa HanpsbkeHus. OJHO HampshkeHHe 4vepes
TUPUCTOPBI KOMMYTUPYETCA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpsHKEHUEM; Jpyroe
HalpsbKeHWe MWCIOoJIb3yeTcAa JJA INHUTAaHUA CUCTeMbl YyIpaBJeHWA - OHO HasbIBaeTcsd
BCioMoraTesibHbIM. BcnoMoraTtenbHoe HanpsbkeHue — 220 B 50 I'n,.

2.2 PerynaTop npeAHa3HavyeH [Jis 9KCIJIyaTalUKY B CeyOLIMX YCIOBHUSX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS Oe3 arpeCcCHBHBIX NAPOB U I'a30B;

B) TemnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHU peJies1 OTHOCUTEJbHOM BJIQXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KoOHieHcaluu
BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3JjeCTBUS MPSMBbIX COJTHEYHbIX JIy9el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUK U YIapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS
3.1 BHyTpeHHee YCTPOWCTRBO.
BHenrHui BUA, peryJissiTopa npeAcTaBJjeH Ha

pucyHKe 3.1:

W, AT

it s s B D oA
PucyHnok 3.1 BHelnHu# Buj perysstopa
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Ha niuiieBo#i maHe 1M pa3MelaloTCs 3/1IeMEHThI MHIUKALUHU U yIIPABJIeHHUS:
A) cBetoauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') KU IKO-KPUCTAIJINY€CKUH UHAUKATOD;

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUPOBaHUs U YIIpaBJIeHUS;

E) pyyka BCTpOEHHOTO epeMeHHOT0 Pe3UCTOPa;

2K) kHONKa aBapUHHOTr0 OCTaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) aBTOMaTHYecKu# BhikJIO4aTe b QF1;

B) TtupuctopHbie Moayau( 3 WUTYKU);

B) paauaTop oxsaxKaeHHUs;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

) knemMMHas kosioaka XT1 /i1 NOAK/IIOYEHUS Liellell Harpy3Ky;
E) aBTOMaTHuyecKkui BbiKIO4YaTeab QF2;

2K) naTuuku Toka ( 3 WITYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo# naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHUs.

B kayecTBe pery/iMpymolLiero 3jeMeHTa B YCTPONUCTBE HCIOJIb3YIOTCA TPU TUPUCTOPHBIX
MOAYJA, KaXJbld M3 KOTOPBIX COAEPXUT MO JABa TUPUCTOPA, COEJAUHEHHBIX [0 BCTPEYHO-
napajiesibHOW cxeMme. CuJioBOoe HalpspKeHUMe NOJKJ/IYaeTCsd K CBOOOJAHBIM 3a)KMMaM
aBTOMaTH4eckoro BbikawodaTesd QF1. Ha snmneBoi naHesm pasMelleHbl 3J1eMeHTbl MHAMKALUU
Y ynpaBJieHUs. BHenlHMe npoBoza U Kabesu A/ NOAKJII0YeHUs HalpsKeHUsl CeTH, Harpy3KU U
1ienel ynpasjieHUst BBOAATCA B IKaQ ¢ HWXKHeH CTOpoHBI. llenu ynpaB/ieHUs U CUTHAJIW3aLUU
NOJK/I0YAITCA K KJ1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHHUs.

3.2 PexuMbl paboOTEL

PerysnsiTop B Jito60 MOMEHT HaXxOJAUTCS B OJHOM W3 PEXUMOB pabOThl. ITU PEXKUMBI
nepevyucaeHbl B Tabsuie 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma [TosgcHeHue

B 3TOoM pexuMe MMIyJIbChl YIpaBJieHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHWe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XHUJAaeT KoMaHJAbl “Pab6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOpe B IMepBOH CTpOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUK KOMaH/Ibl “PaboTa”.
[Ipy 3TOM Ha BCe TUPUCTOPbI MOJAIOTCA YIpPaBJSIONIME UMIYJIbChI, Ha
Harpyske HMpHUCYTCTBYeT HampsikeHue. Ha MHAMKaTope oTOOpaXkaeTcs

PaGora TeKylllee 3HAaYeHHe CHUTHa/la 33laHUs M TOKU Harpy3ok. B ciydae
nosiBjieHus: kKoMmaHbl “CTon” peryssiTop MNepPeXojUT B PEXUM
“'oTOBHOCTB".

“Apapus” B 3TOT pexuM pery/siTop mnepexoiuT NMPU perucTpanuu KaKou-au6o

aBapuMHOM cuTyauuu. MMny/ibcbl ynpaBJieHUs Ha CUJIOBble TUPUCTOPHI

6
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He MOJAITCA. YCTPOHCTBO He pearupyeT Ha komaHpay “Pa6orta” o
JIMKBUJIALIMK aBapuiiHOM cuTyauuu. [locse perucrpayyu OTCyTCTBHUS
aBapMMHON CHUTYyallUu PEeryJsiTOpP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuM “PaboTta” nau “'oTOBHOCTB” B 3aBUCMMOCTHU OT BU/Ja aBapUIHOMN
CUTyalM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha mHaMKaTOpe oTo6paXkaeTcsl KOJ, OLIMOKU U MOSICHAOLAs HAJIUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MNpPOrpaMMUpPYyeMbIX
napamMeTpoOB M COXpaHEHUS MX B NMaMATH MHUKpomnpoueccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXKaTh KHOMKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkum “[IporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky “[lporp.” B nepBble 10 cekyHz nocie
NO/auu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( Korja Ha [JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU peTyasaTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbI
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mepBoi cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHU e

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KOHCTpYKTUBHO pery/aiTop BbINOJHEH B BHJE MeTaJJIMYeCKOr0 HaBeCHOro WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMEWTCS OpraHbl yIOpaBJeHUS U HHJUKALUY,
nepevyuceHHble B Tab e 3.2

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl U MHAUKALUKY peryasaTopa

OpraH ynpasJjienus uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUH KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3aluTa OT KOPOTKOTIO
BbIKJII0YaTesb QF1 3aMbIKaHUS U [IEpEerpy3Ku
ABTOMaTH4YECKUH 3awmuTa Lemneu yrnpaBJjieHUs
BbIKJIIO4YaTe b QF2
Ceetoauon “Paborta” ['opuT B pexxume “Pabota”
Ceetoauon “ABapus” ['oput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3Ha4YeHUs

MH/JIMKATOP IPOTrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/ieHHe BbIXOJHOU MOIHOCTBIO B pyYHOM peXXuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMUPOBaHUs

Jisa BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUUUHbI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsKeHUs MpHU
OTKJIIOYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HasHauyeHue kjeMM KJeMMHbIX KoJsionok XT1, X1 u X4 npuBeaeHo B Tabuuie 3.3.

KnemMHuble kosoaku X1 v X4 pa3MelaroTcd Ha [j1aTe yIupaBJeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMbI
XT1 1 LA 151 coefliHEHUS C HAarpy3Kou
XT1 2 LB 51 coefiHEHUS C HArPy3KOU
XT1 3 LC Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
IepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp Jist moiauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 1 NOK/II0YEeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHUs
X1 6 Ay g moja4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND 061mui
X4 1 HP P1 HopMaibHO-pa3OMKHYTBIA KOHTAKT 1-10
NPOrpaMMHUPYEMOTO peJie
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMa/ibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro
peJie
X4 v HP P3 HopMaibHO-pa3OMKHYTBIA KOHTAKT 3-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJje
X4 8 P3
X4 9 H3 P3 ;l;)}}ljel\/la.}leOGaMKHYTbII/I KOHTAaKT 3-ro IporpaMMHpyeMOoro

3.5 CxeMa coeJuHeHUS HAarPy3KHU.

Harpyska MoxeT 6bITh NOJKJII0UEHA 0 cXeMaM “3Be3/1a” UK “TPeyroJbHUK”.

[Ipu coeauHeHMH MO cxeMe “3Be3la” MaKCUMaJsibHble HANpPSKEHUST HAa Harpy304HbIX
conpoTtuBseHusix Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $a3HbIM HampsiKeHUSIM TpexdasHOU
cetTd( HoMuHasbHO 220 B), a mpu coeAWHEHUH IO CxeMe “TPeyrojibHUK” - JIMHEHHBbIM
HanpspkeHUssM( HoMuHaJibHO 380 B).

[Togk/a0ueHrWe HArpy3oK K peryJsTopy NpPOU3BOAUTCA B COOTBETCTBHUU CO CXeMaMH U3
NPpUJI0XKeHUA A.

3.6 Br160p croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia” Wau
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03Ha4yaroT koMaHay “Cton”.
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Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YIpaBJiIeHUS] OCYIIeCTBJSETCS
nporpaMmMupoBaHueM GyHkuuu F1( cM. myHKT 7).

Takxxe komaH/bl "PaboTa” uau "Cton” MoryT ObITh MoJlaHbl 1o HHTepdelicy RS-485, eciu
F1=2.

3.7 Bbl60op 3a/1al0111eT0 CUT'HaJIA

YnpaBaATb ypOBHEM BBIXOJHOTO HAINpPSXKEHUS peryasaTopa MOXHO MeCTHO WU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJIATh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAET 3HAUYEHHE
3a/1a1011ero CUTHaJjIa, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UCcTOpoM. HaxokjeHHe PUCKHM DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAa4YEHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KadyeCcTBe VIPAaBJAKWIIUX CUTHAJIO0B MOTYT
NPUMEHSTHCS:

A) crangapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

B) cranzapTHBIN cCUTHA/ aHAJI0TOBbIH 4...20 MA.

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTuBieHreM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJ/IM3allMM TOKa CUTHaJ 3a/laHus 0OTOOpaXkaeTcs B aMmIlepax, HanpuMmep [3=28 A, B pexxume
CTabu/IM3alMy HamnpsDKeHUs - B BoJibTax, Hampumep, U3=150 B, B pexuMe cTabuiusanuu
MOLIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexxvume B cTabUIM3alMU KBaJ[paTa HaNpPsKeHUS —
B BesiIMYMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.8 Hcnosb3zoBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKJIOYEHUS

[loBesieHMe peryJiATopa Mocje NpoBaJjia CUJIOBOTO MJIM BCIOMOraTe/JbHOI'O HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelnraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HaNpsKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpOBeHb, eCJIU 60JIbllle BYX CEKYyH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
VMHJMLIMpYeTCcs coobleHre 06 owmMbke. B TakoM MOJI0)KeHUH peryJsTop 3a6JIOKMpPOBaH MU Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, moce
4yero peryJsTop nepeijet B pexxuM “'oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:
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A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.9 Bp160p QyHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTH oT 3HayeHu# ¢yukiuui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

A) PeryssTop HaxoAuTcs B pexkxuMe “'0TOBHOCTB”;

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHUpyeMbIX peJie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHO€e HalpshKeHUe PeryyisTopa MOXKeT PeryJaupoBaThcs ABYMs crocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bribop crnocoba
peryJiMpoBaHus OCyLIeCTBJsIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.11 ®a30BbIM METO/I PETYIUPOBAHUSA
BbixoZiHOE HamNpsbKeHWe peryJupyeTcs 3a CYeT HW3MEHEeHUSI BpeMeHHU 3aJlep’KKHU

oTnupaHus T3 cCUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHue Ipy $pa30BOM Ccriocobe peryaupoBaHUs
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JlocToMHCTBa MeToa:

A) noaxoAUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOU HArpy3ok ( cos ¢ >0,2);

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHSA
SPKOCTHU CBeYEeHMUS JIaMIl HaKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NYCKOBbIE TOKH;

HepocraTku metopa:

A) BHOCUT rapMOHMYECKHE UCKAXKeHUS HaNPSXKeHUS CeTH;

B) noTtpeb6/ieHre peakTHBHON MOLHOCTH, IOHMXKEHUE COS (p CETH.

Pa6ouuii quks npu $a3zoBoM peryJMpoBaHUMU NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Ubbix
100%
Max -—— — — — —
Min }— — £ — — | S
T
0 s
Tnyck TexHONOrMYECcKUA LMK Tebikn
100% — — — — — — —
CurHan sagadws
T
0 s
Komangna “"Paborta”
T
0 -

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs
[Tocne momayud koMaHAbl “Pa6ota” B TeuyeHHe BpeMeHM THyCK BbIXOJHOE HaIpshHKeHHeE
NJIAaBHO YBEJIMUUBAETCS OT MUHUMaJbHOIr0 3Ha4eHHs Min [0 3a/laHHOTO YPOBHSA. ITOT y4aCTOK
Ha3bIBaeTCd IJIaBHBIM NMYCKOM. /lasiee BBIXOJHOe HanpshKeHHe U3MEHSETCHA B COOTBETCTBUHU C
CUTHAJIOM 33JlaHyA B [Uamna3oHe MexJy 3HadeHUdaMU Min u Max, a 3aTreM nocjie MnoJadu
koMaH/ibl “CTon”, BBIXOJHOE HANPSHXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI ( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Kka 06eCcTOYNBaeTCs.

3.11.1 [InaBHBIA NYCK U MJIABHOE BbIKJIKYEHHE
[lpyuMeHeHHe QYHKUMNA IMJABHOTO MyCKA W BBIKJIIOYEHHUS IO3BOJISIOT MPeAOTBPATHUTH

CKauK{ HaNpshKeHHs CeTH, 00YC/I0BJEeHHbIE PE3KUM HAOpOCcOM M cOPOCOM HAarpys3kH, a TaKxKe
YMeHbIINUTD [IyCKOBble TOKW. BpeMeHa ny1aBHOro0 MycKa Y BbIKJIIOYEHUs 3a/jal0TCs B IpejiesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus GyHkyui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryJaupyeMoro BbIX0ITHOTO TapaMeTpa
B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau

MolHOCcTb P. EciuM B KadecTBe BBIXOAHOIO IapaMeTpa BblG6paHo HanpsbkeHue U, To
11
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JleHCTByIOlllee 3HAYeHWe HalpshKeHWs Ha Harpys3ke NpsMO-NPONOPLMOHAIbHO CUTHANLy
3a/laHusA( NpHU yCJIOBUM, YTO HANpPSXKeHUe CEeTU CUMHYCOWJAJIbHO, Harpyska JIMHelHasd U UMeeT
aKTUBHBIM XapaKTep), a MOLHOCTb, BblJeJissieMass B Harpy3ke, HeJWHEWHO 3aBUCHUT OT
3ajaroliero curHazna. Eciv ke B kauecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOLIHOCTB P, To
BBIXO/IHAsA MOLLHOCTB IIPU TeX e YCJIOBUAX NMPAMO NPONOPLMOHAJbHA CUTHALY 3aZlaHusd. ITH
3aBUCMMOCTH TpUBeZeHbl B Tabsule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUSI U MOIIIHOCTH PeryJysTopa OT CUTHaJIa
3aJlaHUs

Bb16paHHbIN BIXOAHOW NapaMeTp

Hanpsxenue, U MomHocTb, P

CUTHaJI
3afiaHusd, | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80O | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 189 |95]100

Peoix,% | 1 4 9 |16 2536|149 |64 |81 100 10]20|30]40|50[60]70]|80]90]100

Bbi60p pery/ivpyeMoro napameTpa OCylLiecTB/sAeTCA NyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUN ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUU NpeJiesibl peryJIMpoOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pabodero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MNO3BOJIIET YCTAHOBUTb TPaHHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BbIXOJHOro mapamerpa. Eciu
YCTAaHOBUTb 3HaueHWe /[JIi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HanpsKeHUs.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3aZlaHNe 3Ha4eHU I HMXKHEro U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUsd TOKa

PeryssaTop MoxeT paboTaTb B peXHUMe OrpaHWYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3/JeWCTBHe HAa THUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JlaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISIET
TOYHO OTrpaHMYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUSA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. OyHKuua
BKJIIOYAETCSl ¥ OTKJIIOYAETCs MporpaMMUpoBaHueM ycTaBku F17, a BeJMYMHA MaKCHUMaJbHOTO
TOKa 3ajiaeTcs ycraBkor F22( cm. nyHKT 7). [Iocko/IbKy cxeMa coejMHEeHUs] Harpy3ku — “3Be3aa”
WM "TpeyrojibHUK’, TO pEryJasiTOp He MOXeT OrpaHUYMBaThb TOK B KaxJoW d¢ase, OH
OrpaHHWYMBaeT JHlb CpeJHee 3HauyeHUe, paccuuTbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HayeHUe TOKa B KaxAoW ¢ase MoXeT OT/IMYATbCA OT Icp B 3aBUCHMOCTH OT BeJMYHUHBI
HebaJiaHCa HanpsbkeHUH ¢pa3 U Harpy3o0k.

3.11.5 PexuM cTabuJIM3aLUU TOKA

Peryssatop MoxeT paboTaTb B peXxuUMe CTaGWUIM3ALMU TOKA, B KOTOPOM CHCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJbHOTO TOKa pery/isaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOro HaNpsKeHUA WM Harpysku Ha 10% - 2.3 cek. CurHan 3afaHua oToOpakaeTcs B
aMmrnepax, Hanpumep I3 = 27 A. OyHKUUSA BK/IOYAETCS U OTKJIIOYAETCS NMPOrpaMMHUPOBAaHUEM
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yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd yctaBkaMu F21 u
F22( cm. nyHkT 7). [lockosibKy cXema coeJMHEeHUs1 Harpy3KH - "3Be3/a” Uid "TpPeyroJbHUK , TO
peryssaTop He MOeT CTaOU/IM3UpPOBaTh TOK B KaXKJ0M dase, OH cTabUIM3UpPYET JIUIIb CpefiHee
3HayeHUe, paccuuTbiBaeMoe Kak Icp=(la+lb+Ic)/3. PeanbHOe 3HaueHUe TOKa B KaxkJou ¢asze
MOXXeT OTJIMYaTbCAd OT Icp B 3aBUCHMMOCTH OT BeJMYMHBI HebajlaHCA HampspkeHUM a3 u
Harpysokx.

3.11.6 PexxumM orpaHvYeHHs HAPAKEHUSA
PerynsTop MoxeT paboTaTh B peXXUMe OTPaHUYEHHS HANpSKEeHUS, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOObI BbIXOJHOE HaNpshKEeHWEe Ha Harpyske He MPEBBICMJIO 33aJJaHHOe 3HAaueHHe..
QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeanuuHa
MaKCMMaJIbHOTO HamnpspkeHUs1 3azaetcd yctaBkor F20( cMm. nyHKT 7). [lockoJsibKy cxeMma
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJASTOP HE MOXKET OrpaHUYMBATH
HanpsiKeHUe B KaXKJ0u ¢pa3e, OH OrpaHUUMBAET JIMLIb CPeJlHEE 3HAUEHUE, PACCUUThIBaeMOe KaK
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HaUYeHHe HANPSP)KEHUS B KaXKJ0M pa3e MOXKET OTJIUYAThCS OT
Ucp B 3aBUCMMOCTH OT BeJIMYMHBI HebalaHCa HaNPshKeHUN pa3 U Harpy30kK.

3.11.7 PexkyM cTabuIM3aliMy HANPSHKEHUS
PerysnsiTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
obpa3oM, 4TOOBI MOAJEp>KUBAaTh Halpsh>KeHWe Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTb
cTabuav3anyu HanpskeHus — 2% OT HOMUHAJIbHOTO HaNps>KeHUs CeTH, BpeMsl CTabuIu3aLuu
IIpU CKayKe CETeBOr0 HamnpsKeHWsA WaM Harpysku Ha 10% - 2.3 cex. CurHan 3agaHud
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMuMpoBaHueM ycTtaBku F17, a BeJMYMHA MHUHUMQJIBHOTO YU MaKCHMMaJIbHOTO
HanpspkeHUM 3azaetrcs yctaBkaMu F19 u F20( cM. nyHKT 7). [locko/sbKy cxema coeJUHEHUS
Harpysku - ”3Be3fia” WM "TpeyrojibHUK’, TO pEryJasaTop He MOXeT CTabWIM3UPOBaATh
HanpspkeHWe B KaKJoM ¢ase, OH CTabU/IM3UpYyeT JIMIIb CpeJjHee 3HAaYeHUe, pacCUUTbIBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOe 3HaueHMe HANpSHKEHUS B KaxAoh ¢ase MOXKeT
oT/in4aThbcsA oT Ucp B 3aBUCUMOCTH OT BeJIMYMHBI HebaslaHca HapsXKeHUH $pa3 U Harpys3ok.

3.11.8 PexxyM orpaHUYeHUs MOLHOCTHU

PerynsiTtop MoxeT paboTaThb B peXUMe OTPaHUYEHUsT MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJieHUs] aBTOMAaTHYeCKU H3MeEHsSeT VIpaBJsdwllee BO3JeNCTBHEe HA TUPUCTOPHI TaKHUM
06pa3oM, 4YTOOBbI BBIXOJHAs MOIIHOCTb B HAarpy3ke He IMpeBbICWJIA 33aJJaHHOE 3HavyeHHe..
DyHKUMA BKJIOYAETCS U OTKJ/IYaeTCcs MNporpaMMupoBaHueM ycTtaBku F17, a BesauyuHa
MaKCMMaJlbHOM MOILHOCTU 3afjaeTca ycTaBkou F24( cm. nyHkT 7). IlockosibKy cxeMma
coe/JUHEeHUsI HAarpy3kKu - "3Be37a” WU "TpeyrojibHUK”, TO PETYJSATOP He MOXET OrpaHUYHBATD
MOIIIHOCTb B KaX0i $a3e, OH orpaHUYMBAET JIMIIb CpeJiHee 3HaYeHHUe, pacCCUUThIBAaeMOe KaK
Pcp=(Pab+Pbc+Pca)/3. PeasbHOe 3HaueHHE MOLHOCTU B KaXKJou (a3e MOKET OTIUYATHCH OT
Pcp B 3aBUCMMOCTH OT BeJIMYMHbI HebalaHca HaNpsiXKeHUH pa3 v Harpysok.

3.11.9 PexyM CcTabUJIM3aLMU MOIIHOCTHU

Peryasitop MoxeT paboTaTh B peXMMe CTAOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaB/ieHUs] aBTOMaTU4YeCKHM H3MeHsIeT yIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl MOAAEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3alMU MOUIHOCTH — 4% OT HOMHHAJIbHON MOILIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMpspKeHUs Wiau Harpy3ku Ha 10% - 2.3 cek. CurHan 3ajaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIOYAETCI U OTK/IIOYAETCS
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NporpaMMUpoBaHueM ycTaBky F17, a BeJiMuMHAa MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3amaetca yctaBkamu F23 u F24 ( cm. nyHkT 7). [locko/bKYy cxeMa CcOeJUHEHUs] Harpy3Ku —
"3Be3/1a” WM "TPeyrosibHUK”, TO PEryasaTop He MOXeT CTaOUJIM3UPOBATh MOUIHOCTb B KaX/I0M
¢dase, OH cTaOUIM3UPYET JUIIb CPeJIHEE 3HAUEHHUE, paccuuThiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeasibHOe 3HaueHHe MOILHOCTU B KaXJoW dase MOXKET OTJIMYATbCA OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebalaHca HanpsKeHU $pa3 U Harpy3ok.

3.11.10 PexxyM cTabuIM3alMU KBAaIpaTa HaOpsXKeHUs
PerynsTop MoxeT paboTaTh B pexkMMe CTabUIM3allMyi KBaJipaTa HaNpPsHKEHUs], B KOTOPOM

CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdmollee BO3JeHCTBUe HAa TUPUCTOPHI
TaKUM 00pa3oM, 4YTOObl NOAJAEPKUBAaThb HaNpshKeHUWe Ha Harpyske Ha 3a/laHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM KBaJpaTa HanpskeHUsa - 2% OT HOMMHaJIBHOTO KBaJpaTa
HanpsKeHUs CeTH, BpeMs CTabUIM3al UM NIPU CKauKe CETEBOI0 HaNpshKeHUS WM Harpysky Ha
10% - 2..3 cek. CurHazn 3aZjlaHusl oToOpaXkaeTcs B BUJe MPOU3BeJleHUs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHKUusA BKJIKYAETCS M OTKJOYAETCs NMporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MMHUMAJIbHOTO M MaKCMMaJIbHOTO KBaJipaTa HaNpsXKeHUM 3ajaeTcd yctaBkamu F31
v F32( cm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTHU OrpaHUYEeHHUS U CTabUIN3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabGUIM3aLUH(
orpaHuyeHMs) 3aJaHHbIX BeJWYMH. [lnag atoro uMmeerca ¢yHkuus F18, koTtopasd MoxeT
IPUHHAMATh 3HAY€EeHHUH:

- 0 - MmegyieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasd TOYHOCTb CTabW/IM3alUM. TOYHOCTb CTAOU/IM3ALUU
HanpshKeHUs WM Toka - 1% OT HOMHHAJIbHOTO HaNpsXKeHUs CeTH, BpeMs CTabuJIM3aluu NpU
CKauyKe CeTeBOro HalpshKeHUsl UM Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgHaa. CkopocTb CTabuaM3alMM WJIA OrpaHUYEHUs CpeJHdAs, IpPU 3TOM
JlOCTUraeTcsl CpesHAS TOYHOCTb CTAOU/IM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSXKEHUA WU
TOKa - 2-3% OT HOMHMHAJIbHOTO HaNpsXKeHUsl CETH, BpeMsl CTabUIN3al MU IpU CKauKe CeTeBOro
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpas. CKOPOCTb CTAOU/IM3ALUU UM OrpaHUYeHHs ObICTpas, IpU 3TOM TOYHOCTb
CcTabuansalMy HU3Kad. TOYHOCTb CTAaOW/IM3allMM HanpsbKeHUss WJIM Toka - 3-5% oT
HOMMHA/ILHOTO HaNpshKeHUS CeTH, BpeMs CTAaOW/IM3allMy NMPU CKayKe CeTeBOr0 HaNpshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOW W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUJIN3UPYeMOM BeJMYMHBbl K 3aJaHuio. Takod BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXOJALLEHN /I HeJIMHEMHOW Harpy3KHU.

3.13 MeToz nponycka NepruoJioB
MoiHoCTb, BbljesisieMasi B Harpy3ke, peryJiMpyeTcs 3a cCieT U3MeHEeHUs 4ucJia NePUo0B

CEeTeBOr0 HANpSKeHUd, B Te4YyeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOJAHOTO
HanpshKeHUs NpUBeJieHa Ha pUCYHKe 3.5
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UH

PucyHok 3.5 BeixoZiHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETD;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpyskKHu).

HepocraTku meToa:

A) He MOAXOAUT AJisl PeryJUpoBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HAarpy3okK M
YPOBHS IPKOCTH CBEeYEHHUs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTCsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsHKeHUs, OOYCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pynkep-apPekrT);

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IOsIBJIEHHE CyOrapMOHHYECKHUX
COCTaBJAKIIUX( YaCTOTbl KOTOPbIX MeHbIle 50 I'u).

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJAa MOIIHOCTBL, BblAeJ/ideMad B Harpy3ke, MNIpAMO-

NpONOPLHOHAIbHA BeJIMYAHE CUTHAJ/IA 3aJ,aHUS.
Pabouuii [UKJ/ IpeACcTaBJeH HUXKe Ha pUCyHKe 3.6:
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Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZieJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcs HA JIUCILIee B IpolieHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHHU LIMKJIa PeryJaMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10

CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.13.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

Hv>xHUU U BepXHUM Npejiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM IMPONyCKa IepPHUOJI0B OCYLLeCTBJSETCA
nporpaMmMmupoBanueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.13.3 PexxuM orpaHH4YeHUsd MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
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0o6pa3oM, 4YTOObl CyMMapHas BbIXOJIHAsi MOLIHOCTb B Harpy3ke He IMpeBbICHJA 3aJJaHHOE
3HayeHue. OyHKIUSA BKJIOYAETCS NyTeM NpucBoeHUss PyHKuuu F17 3HayeHuss paBHOro 5, a
BeJIMYMHA MaKCUMaJIbHOW MOIHOCTH 3a/iaeTcs ycTaBkou F30 ( cM. myHKT 7).

3.13.4 PexyM cTabUJIM3aLMU MOIIIHOCTHU

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pa3oM, 4YTOObI MOAJAEPKMBATh CYMMapHYK MOLIHOCTb B Harpy3ke Ha 3aJJaHHOM YpOBHE.
ToyHOCTb cTabuIM3aLUMU MOLWHOCTU - 4% OT HOMHMHAJBHON MOIIHOCTH PETYJSATOpa, BpeMs
CTabU/IM3alMU NIPU CKauyKe CEeTeBOr0 HampshDKeHUs WM Harpysku Ha 10% - 2.3 cek. Curhan
3a/laHus 0ToOpaXkaeTcsl B KUJoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHKIMg BK/IOYAETCA NyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.14 Bbi60p THIA HATPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bbh160p ocylecTBsieTcsl porpaMMupoBaHueM yHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( aKTHBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cnocobe ynpasyeHusi( F7=0) perysnartop caBuraet UMIyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTA IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UMPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/JKJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), nosaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKHu He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPONYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

PerynsaTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, BCe MOJIb30BaTe/JbCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMMChIBAIOTCSA 3aBOJCKUE 3HAaYeHUsSI QYHKIUM.

3.16 3amuThI
B perysisiTope peasir3oBaHbl CJeAyOlIME BUbl 3aLUT:

A) 3ampTa OT KOPOTKOrO 3aMblKaHUSl peryJjsTopa sBJseTcsd Ay6JUPOBAaHHOW U
obecreyrBaeTcs ABYMs CIOCOOAMMU: 3JIEKTPOHHBIM U 3alllUTA aBTOMAaTUYEeCKHUM BBIK/I0YaTeseM
QF1. DJsekTpoHHas 3alMTa peanu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAIMX OT JAAaTYUKOB TOKa. [Ipy MmpeBbIlIEHUHM MTHOBEHHOI'O TOKA 3HA4Y€HHUS
3*lHOM NpPOUCXOJUT CHSAITHE YNPaBJAKILMX MMIYJIbCOB C THPUCTOPOB, a Ha JAUCIJIee
oTOOpaXkaeTcsl COOTBETCTBYWIlee cooblieHue. B ciyyae HecpabaTbiBaHUSI 3JIEKTPOHHOU
3aluThI( MO MpPUYMHE BHYTPEHHEN HEWCHPAaBHOCTU WM CcOOEe HACTpOeK) HNPU KOPOTKOM
3aMbIKaHUHM Harpy3Ky 06ecTOYMUT aBTOMaTH4YeCKUH BbiKIoyaTeb QF1.
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B) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /Il  COXpPAHEHWUSs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU [JUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMHMHa/IbHOE 3HAaueHWe TOoKa peryJjsTopa. 3auuTa sBJjseTcd Ay6JUPOBaHHOW U
obecrieyrMBaeTCs JABYMsl CIIOCOOAMH: 3JIEKTPOHHO M aBTOMAaTH4YeCKUM Bbikjw4daTeseM QF1.
Mukponpoleccop HempepblBHO HM3MepsieT TOKM HAarpy3Kd M HakalJiMBaeT 3HayeHUe BpeMsi-
TOKOBOTO HHTerpaJjla U CpaBHHUBAaeT €ro C yCTAaBKOH, MPHU MNpeBbIIIEHUU KOTOPOHW CHUMAET
MMIYJbCbl YIpaBJeHHUs C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
peryJsiTopa 6JJOKMpYeTCs Ha 3 MUHYTHI, I0CJIe Yero OH NepexoAuT pexuM “T'oToBHOCTB” eciu
nojaHa koMmanza “Cromn”.

[leperpy3o4yHas cnoco6HOCTb peryssaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIIUThI( 10 NTPUYHMHE BHYTPEeHHEHN
HEUCNPABHOCTH WJM CO6Oe HACTPOEK) TUPHUCTOPhI 3AL[UINAKTCSI OT IMeperpy3Kd TemJoBbIM
pacluenvTesieM aBTOMaTH4YeCKOro Bbik/ItouaTess QF1.

B) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JIATYUKOM, KOTOPBHIA HeNpepbhIBHO OMNpalIMBaeTCs MHUKpolpoleccopoM. [IpenenbHast
Temnepatypa paguatopa - 80 C. Ilocse cpabaTbiBaHMSI 3aljuUThl paboTa peryJsTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJsaTop nepexoAuT pexuM ‘[oTOBHOCTB”, ecau MojaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPUHM BBIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[dTa MOXET
ObITh BKJIIOYEHA WJM OTKJ/YeHa NyTeM IMporpaMMupoBaHus ¢yHKUMM F93( cMm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbure 10% HOMHUHAJIBHOTO
TOKa [ HOM perynsaTopa;

- OIMH WJU 00Jiee TOKOB Harpy3ku oTsin4aeTcs oT Icp Gosiee yueM Ha 20% B TeueHUe
BpeMeHH 5-15 cekyH.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 06yC/IOBJIeHA OBPEXAEHUSAMU B Harpy3Ke,
HanpuMep, neperopanueM TIHoB, 06pbIBOM HAarpy304HbIX MPOBO/IOB U T.II.

/1) KoHTposib NOAK/IOYEHUS HArpy3KM U TEeCTUPOBAHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” aHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYEeHa
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HaNpsDKEHUS CUJIOBOM CETH OCYIIECTBJISIETCA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaThiBaeT B CAydyae OTCYTCTBUS OJHOM WJM HECKOJbKMX $a3 WM B Cjlydae X
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).

) samura oT BHyTpeHHed HeucnpaBHocTh ~Om5 HeT cBsA3u Mexay maatamu”
bUKcUpyeTCs MpU OTCYTCTBUU OOMeHa JaHHBIMU MeX/y IaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aUMTa OT HEMCIPABHOCTHU L€ U3MepeHHUs HaNpsi»KeHUsl cpabaThIBaeT, eC/IU CUCTEMA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaUYeHHS BbIXOJHOT'0 HAaNPsKEHU . 3al[UTa MOXKET
OBbITh OTKJIIOYeHa ¢yHKIMer FO5( cM. myHKT 7).

3.17 HacTpouiku

B peryssaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3MeHeHHe nopora cpabaTbhlBaHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BEPXHeH
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYAe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJsaTopa. B ileBoM BepxXHeM yrJy 3TOU e MJaThl UMEIOTCS JIBe
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KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYTOMY /[KaMIlepoM. JTO HaNpsDKEHUeE OINpefessieT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaThiBaHMSA NPSMO-NPONOPLUOHAIBHO
HalnpsDKEHUI0 3TOM  ycTaBKU. [lpy  HEOGXOJUMOCTH  YBEJUYUTb YYBCTBUTEJIbHOCTH
cpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, JAJs 3arpy6jeHuss - Haob0poT
HanpskeHHUe ycTaBKU K3 yBeJIMUUTD.

[IpuHUMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKH 3aIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUMHUMAaTb BO BHUMaHUe:

- eCJM JDKaMIlep CHAT, HU OJHO M3 MoJoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaerT;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMHd, MeHbLIeM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOMN
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMYy YTO 3allUTa cpabaTbiBaeT MO aMIIUTyAHOMY(
MIHOBEHHOMY) 3HAa4Y€HUIO TOKa, a He JelCTByLieMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYAHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/IbHOEe 3HAaYyeHHE MTHOBEHHOrO TOKa, a 3aBOJICKAasg HACTpoWKa Kak pa3
npeJlycMaTpyBaeT cpabaTblBaHMe 3aLMTHI JIJIs1 HENPEBBIIIEHUs 3TOT0 Npe/e/bHO-J0NyCTUMOTO
3HauyeHUs1. B 3TOM ciyyae U3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 6eCH/JIATHOM rapaHTUHWHOM
006CIY>KMBaHUHU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciu Tok, U3MepeHHbI GaKTUYECKH, PACXOAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha JHCIJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusl Toka Ha
JIUCILJIee U3MEHSIIOTCS PSIMO-NPONOPLIMOHATbHbI U3MEHEHUIO 3TUX KO3)PULIUEHTOB.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUU TOKa, clelyeT UMeTb B BUAY C/leAyIoliue
dakTopshI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- JUIS HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKe TaKue
KJely MOTYT JaThb NOTrpPelHOCTb u3MepeHus Ao 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PEryJfaTopa;

- OTKJIOHEHMEe NOKa3aHUM OT AelCTBUTENbHBIX 60Jiee yueM Ha 10-15%, BEpOSTHO, TOBOPUT
0 HAJINYMU BHYTPEHHUX MNOBPEXAEHUU, BO3MOKHO, TPEOYEeTCS PEMOHT;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe W He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIMILIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJIa W3 CTpOS peryjasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKas3aTb B 0OeClJIaTHOM TapaHTHHHOM
006CTY>KUBaHUU.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA NOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~@”
NaHeJIY yIpaBJIeHUsl.
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B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
mata A6( camast HUKHAS). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJupoBoYHbie pe3ucTopbl R13,
R14, R15 oTBeuatomue 3a yctaHoBKy HyJis o ¢pazam A, B u C. C npaBoil CTOPOHBI — PE3UCTOPbI
R7, R8, R9( cooTBeTcTByOT Paszam A, B u C) macuitabupywouide kKo3dpPpuiMeHT nepesadu OT
M3MepPHUTEeJbHOU MJIAThl K NOKa3aHUAM JUcIiesl. Pe3aucTopbl MOTYT ObITh TPYAHO AOCTYIHBI U3-
3a Kr'yTa MNPOBO/IOB.

11 NOACTPOMKU NMOKa3aHUM Ha JUCIJIee HE0OOXOAMMO OTKJIIOUYUTD 3alUTY GyHKLKen F95,
nojatb kKoMmaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMYUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpsbKeHUe U JoOUThCS MOoKa3aHUM HyJsl Ha JUcIliee NTOBOPOTOM TOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysiupoBaTh NOKa3aHUSl Ha JAUCIJIee, JOOUBIIMCh COBNAJEHUS C JIEMCTBUTEJbHBIM
3HayeHUeM. HM3MepsATb HanpspkeHHe HeOoO6X0JAUMO MNpUOOpoM, 006J1aJaloUIUM CIOCOOHOCThHIO
U3MepAaTh cpeAHekBajapaTHyHoe 3HaueHUue(TRUE RMS). Ilocsne 3aBeplieHHUsI HACTPOUKHU
pPeKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIMeln F95.

3.18 YnpaBsienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosvyaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He OblIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OT/IEJIbHO.

Jns ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKLuUel F99;

B) YcTaHOBUTH 3HaUYeHHEe CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.

3.19 Hcnosib30BaHUeE KHONKHU “ABaprilHOe OTKIOYeHHE”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATh HAaNpsKEHHEe C HarPy3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYalMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHU .

B Mojes1X TUPUCTOPHBIX PEryyaiTOPOB C HOMUHa/JbHbIM TOKOM 40 u 80 A npu HakaTuu
3TOM KHOINKMU pa3pbiBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHMS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI HE MOAAITCH.

i Moziesielt ¢ HOMUHAJIbHBIM TOKOM OT 125 A u Bblllle IPU HaXKaTHUU KHOINKH NMOJAETCS
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTrO paclenuTesss CUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHusAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMU 3JIEKTPOYCTAHOBOK
noTpebuTesen».
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4.2 Jlnsg paboTbl peryyisaTopa HCIOJb3yeTCs ONacHOe [ >KU3HU HamnpsikeHue. [Ipu
YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUHM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He ponyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOIO YacTh
mkada. 3anpelaeTcs HCIOJb30BaHUE PETyJsATOpPA B arpecCUBHBIX CpeflaX C cojJep>KaHHueM B
atrMocdepe KUCJIOT, lleJIouel, Maces U T. II.

4.4 TlopxkirodeHWe, peryJMpoBKa UM TexXHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU ClelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcIlyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COOJI0[AaTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeXHUKU 6€30MaCHOCTHU MIPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IlepCoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTEIb LIeNU WU U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeAcTaBJisgeT ONacHOCTb JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0oOX04UMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTEeMOM 6e30M1acHOCTH.

4.9 He fonyckaeTca paboTa yCTPOMCTBA C KOHJ€HCATOPHOM Harpy3Kou, MOJK/I4YeHHON K
BBIXOZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCS BbljeseHHeM Temsa. [/ npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:

A) ycTaHaB/IMBaTh PeryJasaTOp Ha HETOPIYYI0 NOBEPXHOCTh;

B) HefonycTUMO yCTaHaBJIMWBATh PETYJIATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MecTax C
BBICOKOU TeMIEPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISTOP HA LITATHOE MECTO Y HAJIEXKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTDb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 [Ipok/naApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlolled CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeueHuHE CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
5.4 L[erm AJid IIoJgadru CUTHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIdapaMH

NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHPaBJSALUAM KJIeMMaM JJis1 KaXKJ0T0 CUTHala OT/Ie/IbHO.
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5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TIOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHbIM B [IpuoxeHuu A.

5.6 [lpu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAApPTHBIN
WCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpowusBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOW HAarpy3Kd peKOMeHAyeTcCs MOAKJJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX Lielell MUTAHUsS W yNnpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsiKeHUe Ha PeryJsiTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl M MOTacHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThbCA HAANWCh TEKYILEeH MOJENU pPeryasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJsia 3ajaHusi( HanpspKeHUs WM MOIIHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETYJSATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYIIIECTBJISIETCS MECTHO TyMOJIEPOM C JIMI[eBOHM MaHeJIU, BbIXOJHOE HAMPS)KeHHEe peryJIupyeTcs
$a30BbIM METOJ0M, CHUTHa/l 33JlaHUsl TNOJAeTC BCTPOEHHBIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE pPy4YKy HNEepEMEHHOTO
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOAK/IIOYEHHOW Harpy3ke( JlamMnax HaKa/MBaHHWs) M3MeHseTCsl HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.
[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexXuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexxuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS

Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:
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F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bo160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “I[IporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpETb HJIX H3MEHHUTD,

KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHHe QYyHKIMHY, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJNHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHUe PYHKIHUH, AJS1 Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6snna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Hapnuce Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyukiuu F1-F8 aABas110TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ymnpaBJjeHUs: KoMaHJa “‘Pabora” mnomaeTcad MeCTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Crioco6 yrp. 0 TyMBaep Komanna "Fa60Ta"”l'IO,ILaETCH nepelio,qoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
1 MCTAHIHOHHO Komanpa “Pa6ouTa" M0/IaeTCs MyTeM 3aMbIKaHHUS KJIeMM
6 U 7 KJIeMMHOH K0JIOAKU X1 nJ1aThl yripaBJieHUsI
2 modbus KoMmanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJ1 yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHUe Haganucek IlosicHeHue
F2 CUTHAJ ymp. CurHan 3aZjlaHus U3MeHdeTcs Ha)KaTHEM KHOIIOK “>" U
0 KHOIIKU “<”
HaxkaTue “>" yBeJIMUMBAET BbIXO/IHOE HANPSDKEHUE
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HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsiXKeHUe

CurHan 3aJlaHusi UW3MEHSIETC TMOBOPOTOM PYYKH
MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOH
1 BCTP.pe3UCTOP MaHeJH. [TosiokeHUE “Mun” COOTBETCTBYET
MHUHHMMaJIbHOH BeJIMYMHE 3aJaHus, MmojaokeHue “Makc”
— MAaKCMMaJIbHOU BeJIMYMHE 33/IaHUSI.
9 0.10 B CurHaJs 3aJlaHus MOJIaeTCs BHENIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus N0oJlaeTcsi TOKOM ynpaBJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpaBJjieHust 4-20 MA
CurHan 3afaHud TMOJAeTCAd BHEUIHUM IepeMeHHbIM
5 BHEII. pE3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HauYeHHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlaHus nojiaetcs no uarepdericy RS-485
OnpejiesiieT MOBeJleHHE PETYJIATOPA TMOC/Ae MPONAKU HANPSPKeHUs CUJIOBOW CeTU WJIU
BCIIOMOTraTeJIbHOT0 HanpsbKkeHus B pexxuMe “PaboTa”
3HavyeHUe Hagnuch IlosicHeHue
Eciyv mpoBan HanpspkeHUs] [JWJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWEe CKAaykoM BO3BpallaeTcsd Ha

0 BKJIFOUEHO NpeXHUH ypOBEHb.

Eciv mpoBan HampspkeHus Aawicsd Oosiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT aBTOMATHYECKOE IOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWe CKAayKoM BO3BpallaeTcsd Ha
NpEeXHUH yPOBEHD.

1 OTKJIIOYEHO Ecnv mpoBas HamnpspkeHUs1 AJuiics 6Gosiee 2 ceK -
ABTOMAaTHYECKUH Iepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTh BHOBb KoMaHay “Pa6orta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
1 crnas TOTOB CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
F4 1-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
2 curHaia PABOTA | . \
Pa6oTa’
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT HpH NEPEX0Ae B p

ABapus
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAMMUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

1 curHan 'OTOB

F5 2-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

2 curHaia PABOTA | p ” p p A p pexoAe B p

Pa6oTa
3 cnrnan ABAPUS CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
“ABapust”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-I0 MPOrPaMMHUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
Fé6 3-e pene 1 curnan TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“ToToBHOCTB”
9 cvrnan PABOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“PadoTta”
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CpabaTbIBaHHUeE peJie IPOUCXOJUT NPU NEPEXOJIE B PEXKUM

3 curdaja ABAPUS | )
ABapus
OnpenenisieT MeTO/, peryJIMPOBaHMs BBIXOAHOT0 HANPsXKeHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >
0 ¢dazoBbIA @®a30BbId MeTO/, peryIMpOBaHuUs
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3a/laeTcsl XapaKTep Harpy3Ky — akTHUBHAs WM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UHJ. | aKTUBHO-WHJYKTHBHas. PeKoOMeHJyeTcsl HCIOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBom ynpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOH 4Yepes
TpaHcpopMaTop, mpH ylopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3a/laeT napaMeTphl AJ1s1 MHAUKALKUY B paboyeM pexxuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o pazam
1 LU Wuukalusi TOKOB M HaNpsiKeHUd no ¢aszam
F9 2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
MHAHKANHA 3 U, P WHuKanus Hanpsi>KeHUH 1 MOLIHOCTEH 1o ¢pasam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus HanpsikeHUuM no dpasam
6 P WUHaukanus MouHocTel o ¢pasam
dyukunuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yuknusa F7=0)
BpeMa n/iaBHOrO BBIXOJA HANpsPKeHHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadyeHUU
F11 IJIaBH. MY CK
éyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHU)KEHUs HaNpSKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
F12 IIJIaBH. BBIKJIL. .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»>K€HUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJSIIOIIEr0 CUrHana(pyd YCJOBUH, YTO HaNpsKEHHE CeTU CHHYCOUJAJNbHO, a
Harpyska JInHelHa)
3HaueHHe Hagnucob ITosicHeHue
F14 | per. BenuuuHa
0 U BbIXo/lHOe HamnpsibKeHUWe MpsIMO NPONOPLUOHATBHO
CUTHaJIy yopaBJIeHUs
1 p Bbixo/iHas MOIIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY
ynpaBJieHUsI
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% 0
F15 | HmwxH.Ipegen
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetHoctb 0,1%
MakcumasnibHOe 3HaYeHHue CUrHasa 3aanusd B %. JluanasoH 3HaueHud pyHkuuu ot 0% 10
F16 Bepx. Ipeje
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTs 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXUM OTpaHUYeHUs
TOKA WJIM CTa0UJIM3allMK TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKJL PeXMMbI OrpaHUYeHHUs UK CTA0UIN3AIMU OTKJII0YEHbI
1 orpanuyenue | | BkiroueH pexXuM orpaHUYeHUsI TOKA
F17 2 Ctrabunuzanus | | BkaoueH pexxuM cTabuam3aldu Toka
perUM 3 Orpanuyenue U | BkJIOYEH peKUM OrpaHUYeHUs] HapsKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3aliy HanpsiKeHust
5 orpanuyeHue P | BkyoyeH pexuM orpaHu4eHus MOIHOCTH
6 Crabususanus P | BkiroueH pexuM cTabUIn3aIMd MOITHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTabuirM3aliu KBaipaTa HalpshKeHUs
U*u
F18 | cra6nmmsamus DyHKIMS onpefiesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLMU UM OTPAaHUYEHHUS

o |

MepaeHHas

| ME,Z[IIEHHaH CTa6I/IJ'II/I3aI_[I/IH, BbBICOKAA TOYHOCTb
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1 cpeaHss CpeiHad cTabUIM3alUs, CpeiHsASI TOYHOCTh

2 6bICTpaH BbICTpaH CTa6I/IJII/I3aLII/IH, HH3KaAd TOYHOCTb

BbICTpaH Inpu OOJIbIIUX OTKJOHEHUAX OT YCTaBKH,
MeJJIEHHAA MPH MaJbIX OTKJIOHEHHUAX

3 rubkasa

F19

H. npepena U

OnpesenseT MHHUMaJbHOe 3HaYeHUMe HaNpsHKeHMs Ha Harpyske B  pexume
CTabWIM3alUM HanpshkeHUs. 3HayeHHe OQYHKIUM He MOXET MNPEeBbICUTb 3HAuYeHue
byuknuu F20

F20

B. npenena U

OnpefensgeT MaKCMMa/IbHOe 3HAaYeHUe HANPSHKeHUA Ha Harpy3Ke B peXKMMe OTpaHUYeHus
HanpshKeHUs WM CTabWIM3alUM HanpshKeHUs. 3HadyeHUe (QYHKIMM He MOXeT ObITh
MeHbllle 3HaueHus1 pyHkuuu F19

F21

H. npegeu |

OnpejiesiieT MUHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMe CTAGW/IM3alMU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

F22

B. pege |

OnpezenseT MakCMMa/lbHOe 3HaueHUe TOKA B Harpyske B peXkMMe OTpaHMYeHMsl TOKa
WM CTabUIM3aLUM ToKa. 3HaueHHe QYHKIIMM He MOXKeT NPeBbICUTbh HOMUHAJIbHBIN TOK
peryJisiTopa v He MOXKeT 6bITb MeHblIe 3Ha4YeHUs1 PyHKIuu F21

F23

H. npegea P

OnpejiesiieT MUHUMAaJIbHOE 3HAaYeHWE MOIIHOCTU B Harpyske B peXXHMe CTAaOUIM3ALUHU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHue QyHKuuu F24

F24

B. npefen P

OnpefensdeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUdd
MOLIHOCTH WJIM CTAaGUIU3aLMU MOLIHOCTU. 3JHaueHUe QYHKLUMU MOKEeT ObITb MeHbllle
3HaueHus oyHKIMU F23

®yukuuu F26-F28 aeliCTBYIOT IpU peryJMpoBaHUsA METO0M nponycka nepuogoB( ynknus F7=1)

OnpefensieT BpeMsl OJTHOTO IIMKJIA peryJaupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 HHICL per. 10 25 cek c miarom 1 cek
MuHMMa/bHOE 3HaYeHHe cUrHaja 3aAaHus B %. /luana3oH 3HayeHut dpyHkuuu ot 0% n0
F27 | HwxH.npenesn
100%, Ho He 6oJiee 3HaYeHUs dyHKUMU F28. luckpeTHocTh 0,5%
MakcruMasibHOe 3HaYeHHe CUTrHasia 3aJjaHus B %. [luanasoH 3HaveHud ¢yHKuuu ot 0% mo
F28 Bepx.npejes
100%, HO He MeHee 3HaYeHHUs pyHKUMHU F27. luckpetHocThb 0,5%
F29 H. ipesiest P OmnpenesisieT MUHMMaJlbHOEe 3HaUE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUHU
MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHKiuu F30
OmnpenesisieT MakCUMa/lbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHUs
F30 B. npefen P MOIIHOCTH WJHM CTaGU/IM3allM¥ MOIIHOCTU. 3Ha4YeHHe (QYHKIIUM MOXKET OBbITh MeHbIIe
3HavyeHHUs PyHKIUU F29
dyukuuu F31-F32 paeidcTByoT npu ¢pa3zoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpefenseT MUHMMaJbHOE 3HAaYeHUWE KBaJipaTa HaNpsKEHUs Ha Harpy3ke B peXuMe
F31 | H.mpenen U*U | crabuiv3aliiid KBaJjpaTa HaNpsDKeHHWsA. 3HadeHHe (QYHKIMM He MOXKeT IPEeBBICUTh
3HaueHue ¢yHKMU F32
OmnpenenisieT MakCUMa/JlbHOE 3HAueHUE KBaJ[paT HaNpsHKEHUs HAa HAarpyske B pexuMe
F32 | B.mpegen U*U | crabuiv3aliui KBaZpaTa HamnpshKeHUs. 3HadeHHMe QYHKIMM He MOXKeT OBbITb MeHbIIle
3HavYeHUs pyHKIuHU F31
OyHKLMSA BKJIKYAET UJIU OTK/IOYaeT TeCTUPOBaHME HA HaJIMUMe Harpy3KU U BHYTPeHHee
KOPOTKOE€ 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHHe Hapnuch [TosicHeHue
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOUEHA 3aniyMTa OTKJKYeHa
QYHKIMSA BKIKYAET WKW OTK/II0YaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gasz”
F92 | KoHTpob das 3Hauenue | Hagnuch [TosicHeHuMe
0 BKJIIOYEHa 3alnuTa BKJIK4YeHa
1 OTKJIIOUEHA 3amyTa OTKJKYeHa
3alyTa OT HEUCIIPABHOCTH B [1€NM MU3MePEeHHs BBIXOJHOTO HANPSHKEHUS
FO5 samuTa UBbIX 3HaveHune | Hagmuce IlosicHeHue
0 BKJIIOYEHa 3aluTa BKJI4YeHa
1 OTKJII0YeHa 3alnuTa OTKJI4YeHa
F93 3amuTa QyHKIMS BKIKYAET WK OTKIKYAET 3alIMTY OT HECUMMETPHUU TOKOB Harpy3ku
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HECUM. 3HayeHue Hapgnuce [losicHeHuUe
0 15% 3anuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIIDYEeHA 3amyTa OTK/IYEHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnucob ITosicHeHue
0 HeT 3HaueHUss BCeX NporpaMMupyemMbix QYHKIUNA He
M3MeHseTcsd
Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUsI. ITHU 3HAUYEHUS] PABHBI:
OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F20 UHoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F98 | 3aBopg. HacTp. 6 3 726 5 cex
1 1 F7 0 F27 0%
F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHoM
F12 3 cek F31 0
F14 0 F32 154000
F14 0 F91 0
F15 0% F92 0
F16 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3
F99 | RS-485 ajpec OnpepensieT afipec yctpoicTBa B ceTu RS-485, 3Hayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe Hagnucek
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 KI paza A Omnpenensier K03GPUIMEHT MepeAadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢paza B CUTHaJa C JaT4YMKa TOKA U MOKAa3aHHUSIMH TOKa Ha JIMCIJIee B COOTBETCTBYIOLIEN ¢ase.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJle OOBIYHO BBLICTABJEHO 3HadyeHWe 6ju3koe kK 1,00.

JlvamazoH 3HayeHui ot 0 1o 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee

B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE 1/ BCEX PEKUMOB.
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Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnuce “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunyuHa 3ajaroiiero curHaja, Hamnpumep, Usz=25%,

P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

1-a crpoka Kog ¢yHKIMM M ee cokpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe PYHKILMHU U KPAaTKOe MOsiICHEHUE

1-5 cTpoka BesimumHa 3a/jal011ero CUrHaua

2-1 CTpoOKa OoTOOpaKaloTC MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.

Pa6ora y
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napaMmerpa. I[Ipu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHuUe

9. Bo3MOXHbIe HeHCIIPAaBHOCTH U CIIOCOOHI UX YCTPaHeHHUA
Bo3MoxHBIe HEMCIIPAaBHOCTH U CIIOCOOBI MX yCTPaHeHUs NPUBe/eHbl B Tabsule 9.1

Tab6auna 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAaHEHUS

N OmH6KH Haanuce Ha IlosicHeHUue
UHJMKaTope
Harpyska He nok/04YeHa UJIU KOPOTKOe 3aMblKaHHWE BHYTPH TUPUCTODPA.
Bo3mo:KHas npuYnHa JenicTBUs

Harpyska He mojk/J4YeHa WU | Y6eaAuThcs B NpaBUIbHOM

NOJKJIIDUEHA HEBEPHO MOJKJI0YEHUHU Harpy3KHu

HapyueHve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
coelUHEeHUs; TPU HeO6XOAUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU

ol HeT Harpy3KH Ui 3a4YUCTUTb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSHYTh

06pbIB MpPOBOJIOB, 06pbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/IOB

Harpys3ku Y Harpy3KH NyTeM “NPO3BOHKU”

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu

TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHWHU CeTH.
Ecnu  Tupucrtop “3sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO

BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

YCcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHUE CETH

Bo3MoxHasg npu4MHA JencTBus
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUHN
Owm2 HeT CUJIOBOM ceTH! | moJiaHO Halps:KeHus, NPaBUJILHOCTHU

MOJIKJIIYEeHUS

C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 190 B
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BHyTpeHHsIsl HEUCIIPABHOCTh | OTIIpaBUTb B pEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NPOBaJ HaNpsiKeHUs] MUTaHUSA
CUCTEMBl  yHpaBJieHUss WJM  [pOBaJl  CUIOBOTO  HaNpshKeHUS
JUINTEeJIbHOCTBIO GoJlee 2-X ceKyHJ. [lanbHelllllee TOBeJileHHe Pery/asaTopa

Om3 Hannpz(;:sgnﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYeCcKu TnepeiljieTr B pexuMm “‘loToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Ctron”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3mo:KkHasi npuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKAEHUS BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALIUOHHbIE
»KaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
PerysasaTop pa3MelieH B IJIOXO | YOeUTbCA, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
peryiatop B Jipyroe = MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
[lnatel A2 1 A5 He o6MeHuBatoTcs | [IpouncTUTh MeXIJIaTHbIE
HET CBAI3U MEeXIY
Owb watamul JAPYT C APYTrOM JaHHBIMU pa3beMBI, eC/IM OLUIMOKA He hcye3aeT
- OTIIPaBUTh B PEMOHT
Harpyska He mojkJ4YeHa WU | Y6eAUThCS B IPAaBUIbHOM
NOJKJII0UeHA HEBEPHO MOJKJI0YEHUHU Harpy3KHu
Hapyuenve KoHTaKTa [IpoBepUTH KOHTAKTHBIE
coeJIUHeHUs ; TPpU HE0OXOAUMOCTHU
KOHTAKTHbIE IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBBIE COeJUHEHUS
o6 HeCUMMeTpHUS NOATSAHYTh
TOKOB! O6pbIB MPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/JIOB
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
CUnbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunbHBIN fucbasaHc pa3 OTKJIOYHUTD 3aUUTY
BHYTpeHHSS1 HEUCIIPaBHOCTb OTK/II0YUTD 3aIUTY UKW OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJe | [Ip03BOHUTH BBIXOJ peryasaTopa Ha
peryJsTopa HasiM4yue MeX($pa3HOTO KOPOTKOT0
3aMbIKaHUS ¥ 3aMbIKaHUS HAa 3eMJIKO
CnumkoM  OGoJiblliMe NYCKOBBIE | YBeJHWUYbTE BpeMs IJIABHOTO MMYCKa,
Ow7 Koporkoe TOKHU YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
HalnpsKeHUe, BKJIIOUUTE PeXXUM
OrpaHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIIHUTh BBIXOJAHOE
NpeBbIlIaeT HOMHUHAJBHBIA TOK | HaNpsKeHHe peryJsaTopa;
ow10 Meperpyaka peryJasTopa B TeyeHUe | BKJIHUUTD PEKUM OTpaHUYEeHUS
JUIUTEJIbHOTO BpeMeHH! TOKA; YBEJUUYUTb CONPOTUBJIEHUE
HarpyskKHu
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
ow13 HET U3MepeHUs CucTtema ynpaBjeHus GUKCUPYET 3aBeIOMO HEBEPHbIE TOKA3aHUs

UBbIx!

HalpAXeHHud Ha AUCIlJIee
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Bo3MoxHasg npuYMHa

JelicTBusa

HeBepHass cxeMa NOJAK/IYEHUS
Harpy3kH, 06pbIB Harpy3Ku

Y6eauThcs B IPaBUJIBLHOCTH
MOJKJII0YEHUA U OTCYTCTBUSA
06pBIBA HArPY3KH

TpebyeTcsa HacTpoiKa MOKa3aHUM
HanpsKeHUs

OTK/II0YUTD 3aIUTY GyHKIMeH F95,
MPOU3BECTH MOJCTPOUKY
peryJiMpoBOYHBIMH PE3UCTOPAMU
Ha 1nJ1aTe A6 B COOTBETCTBUU C
nyHKToM 3.17 B)

O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbcs B NOAKJII0O4EHHOM
COCTOSIHUHY TPOBO/IOB, Pa3beMOB
HWKHeH n1aThbl A6

Hapymenue KOHTaKTa
MEXILJIATHBIX Pa3beMOB  MEXAY
miatamMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,[LI/IMOCTI/I
IMPOYUCTUTDb

BHyTpeHHss1 HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryysTop

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPABHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

3HayeHHe CUTrHaJia 3d/JldHUA HEe U3BMEHAETCA UJIK PAaBHO 0%

Bo3mo:KHasi npyuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | NIPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHHE

L[ened ynpaBJjeHus

HeBepHO yCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajia

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

Het omn60ok

PerysnaTop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJiieHHS
IPUCYTCTBYET U W3MEHSETCs, Harpy3Ka IOJK/IIYeHa, HO Ha BbIXOJE

HalpAXeHHd HET

Bo3MmoxHag npuYrHa

JelicTBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYMHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMaT QF2,
NpPOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBToMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJIo4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, [aHHble Ha
WH/IMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
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BOCNPHHUMAKTCA C 3dII0O3JdHHUEM UJIKN HEBEPHO

Bo3mo:KHasi npyuYnHa JencTBUs
BcnomoraTtesbHoe nutaHue | [IpoBeppTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annaparos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mojavye HampsKEHHUs HA PETryJATOP HAa HArpy3ke MPUCYTCTBYET
HanpshKeHHUe, X0Ts KoMaHaa “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYMHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTBL” THPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,LII/ITCH B MMpaBUJIbHOCTH
IMOAKJ/IDYEHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

[Ipu paboTe peryJiaTopa BbiKIO4YaeTcsd aBToMaT QF1

Bo3MoxHasg npu4MHA JencTBus
HakaTa KHomKa «”ABapuiiHoe OTXaTb KHONIKY «”ABapuiiHOE
OTKJIIQUeHue” OTKJIlOUeHue”

CynikoM 60JIbIION TOK HAarpy3Ku

Y6enurech, 4TO TOK Harpyskud He
npeBbllIaeT HOMHHAJIBHBIA  TOK
JJAHHOU MOJIeJIN peryJsTopa.

CinumikoM 6oJiblIol nyckoBod Tok | Eciu BO3HHUKAIOT 6oJblILE

Harpy3ku IIyCKOBBbIE TOKH, yBeJUYbTE BpeMs
IIJIABHOTO NyCKa,  yMeHbLIUTe
HayaJbHOe 3aJlaHhe BBbIXOJHOTO
Halnpsi>KeHus

KOpOTKOE 3aMblKaHHE€ Ha BbIX0/ €

“Ilpo3BoHUTE” BBIXOJ, PETYASITOpA

HEI/ICI'IpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHuYecKoe OOCIY>XMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCSIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUs peryasTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PeXXKHUMA PETYJISATOPA.

11 MapkupoBKa peryJaTopa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:

A) Ha3BaHUe peryasaTopa;

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUTHI KOPIYCa;
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/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJisiTopa Ipou3BOAUTCA B KAPTOHHYI0 KOPOOKY WJIY iepeBSHHBIN ALUK.
13 TpaHcnopTUpOBaHME U XpPaHEHUE

13.1 PerynsiTop XpaHUTb B 3aKpbIThIX INOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3zyx B noMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxke
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PeryssiTop B yHmakoBKe TPaHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHWe [ONYyCKaeTCd BCEMHW BHUJAMU 3aKPbITOCO TpPaHCIOPTAa.
TpaHcnopTHpoBaHHe  aBUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOJUTBHCI B OTallJIMBaeMbIX
repMeTHU3UPOBAHHbIX OTCEKAX.

14 KoMIJIEKTHOCTDb

TPM-3-C-3T-A oo e e e e 1wt
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| E=T0d 1 (0] s PP PR TRPR 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/JIbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnJaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAaPaHTUWHbINA OCYIIECTBJSETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciyyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHnok Al Cxema nmo/IK/Il0OYeHUsI HAarpy3KH — “3Be3aa”
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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Tab6siuna b1 F'abapuTHBIE U IPUCOEUHUTEbHBIE pPa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-3T-A-40 360 | 390 | 414 | 560 525 | 174 | Boatsl M8 16
TPM-3-C-3T-A-80 360 | 390 | 414 | 560 525 | 174 | Boatbl M8 18

TPM-3-C-3T-A-125 480 | 516 | 546 | 720 680 | 194 | Boatel M10 25
TPM-3-C-3T-A-160 480 | 516 | 546 | 720 680 | 194 | BoaTtelt M10 27
TPM-3-C-3T-A-200 560 | 602 | 638 | 840 790 | 194 | Boatet M12 35
TPM-3-C-3T-A-250 560 | 602 | 638 | 840 790 | 194 | Boatet M12 38
TPM-3-C-3T-A-315 660 | 702 | 738 | 940 890 | 222 | BoaTtbl M12 43
TPM-3-C-3T-A-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatbl M12 55
TPM-3-C-3T-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 63
TPM-3-C-3T-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTet M12 68
TPM-3-C-3T-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTet M12 76
TPM-3-C-3T-A-1000 HanosibHbil mkad 1600x800x400 120
TPM-3-C-3T-A-1250 HanosibHbil mkad 1600x800x400 130
TPM-3-C-3T-A-1600 HanosibHbIH mkad 1800x800x400 140

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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