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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”, “peryasatop” uau “ycTpoiicTBo”.

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 - TexHuyeckue xapaktepuctuku TPM-3-C-3T
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 Her
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, peryJisiTopa npeicTaBJjeH Ha

pucyHKe 3.1:

f v g vewsl

PucyHok 3.1 BHewHuit BUJ, peryﬁTopa
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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;

) kHONKa aBapHUITHOT'0 OCTAHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop oxsnax/JeHus;

B) muiaThl cUCTeMbl YIIpaBJIeHUS];

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIIEN CETH;
) kneMMHas kosioaka XT2 /111 NOAK/II0YEHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

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-
napaJsiiesibHOU cxeMme. Ha siieBoi naHesid pa3MelleHbl 3J1eMeHTbl UHAWKALMU U yIpaBJIeHUs.
BHemHue mnpoBoja W Kabenud A TNOJK/INOYEHUS HaNpspKeHUs CeTH, Harpysku U Lienei
yopaBJ/ieHUs] BBOJAATCA B LIKadp C HWXKHeW cTOpoHbl. llenu ympaByieHHS W CUTHa/IM3aLUU
NOJAKJ/II0YAITCA K KJ1IeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJIeHMUS.

3.2 PexXuMbI paboOThL

Perynatop B Jito60 MOMEHT HaxOAUTCS B OJHOM H3 PEXHUMOB pPabOThbL. ITH PEKUMBI
nepevyucaeHbl B Tabsuie 3.1.

Tab6sinna 3.1 PexxuMbl paboThI peryasiTopa

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yNpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOoAUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HauYeHHe CUTHaJIa 33IaHUS

“PaboTa”

B 3TOT pexxuM peryasiTop nepexoAuT NIpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipy 3TOM Ha Bce TUPUCTOPHI MOAAIOTCA YIPaBJSAIOLIME UMIYJbChI, Ha
Harpyske NpUCYTCTByeT HampsikeHue. Ha nHAMKaTope oToGpakaeTcs
TeKylllee 3HayeHHe CHUTHajla 3alaHhs U TOKM Harpysok. B ciydae
nosiBjieHus: kKoMmaHzbl “CTon” peryssiTop MNepPeXojUT B PEXUM
“'oTOBHOCTB".

“ABapus”

B 3TOT pexxuM peryiTop nepexoiuT NPU PerucTpaluu KaKou-in6o
aBapUiHOM cuTyanuy. UMnysibchl ypaBjeHHs Ha CUI0BblE TUPUCTOPEI
He MOJAKTCA. YCTPOMCTBO He pearupyeT Ha kKoMmaHay “Paborta” nmo

6
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JIMKBUJALMK aBapUUHOU cuTyanuu. [locse perucrpamuu OTCYyTCTBUS
aBAapUWHOM CUTYyallUU PEryJsTOp MOKEeT aBTOMAaTHU4YeCKU IMEepPEUTH B
pexxuMm “PaboTa” nium “I'oTOBHOCTH” B 3aBUCHMOCTHU OT BH/]a aBapUHHOHN
CUTYAILlUH U 3alpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nnjukaTope oTo6pakaeTcs KOJ, OUIMOKHU Y NOSICHSAOLIAA HAJIUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYE€HUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPaHEHUs] UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0TOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nmepeaHei naHenu. Takxke B pexxum “[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnociue
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU PeTyasaTopa).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
NOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO pery/asiTop BbIIOJHEH B BHJle MeTaJJIMYECKOTO0 HAaBECHOr0 WJIH
HanoJsibHoro mkada. Ha mnepesHell naHesuM MMeNOTCA OpraHbl YNpaBJeHUs U HHAWKALUH,
nepevyucieHHble B Tabue 3.2

Tab6sauua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK peryasaTopa

OpraH ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTHYECKUU 3amuTa nemnei ynpaBJjeHus

BhIKJIO4aTeab QF1

Csetoguop “Pabora”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllude [JlaHHble, peEXHUM pabOThI,

3Ha4YeHUudA

MH/JMKATOP IpPOTrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXXuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlisg nojjauu KoMaH/bl “PaboTa” B pyyHOM pexume

KHonka “I[Iporp”

sl BXoJla/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIbOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYeHHUs.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSKEHUA MpU
OTKJK04YeHue” BO3HUKHOBEHUH aBapUHHOW CUTyalUH.

3.4 HazHayeHMe KJIeMM KJeMMHbIX KoJ0oJ0K XT1, XT2, X1 u X4 npuBeneHo B Tabsulle 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha IjiaTe yIpaBJeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne
KJIEMMbI

KneMMHUK

llenb

Hasnauenue
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XT1 1 A JlJ1s1 noAK/II04YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s moAK/II04YeHHUsI CeTU
XT2 1 LA Jlnsi coefHEHMS C HArPY3KOH
XT2 2 LB 51 coefiHEHUd C HArpy3KoH
XT2 3 LC 51 coefiHEHUd C HArPY3KOH
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar0o4eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND O6uIM AJ15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJeHUs
X1 6 Ay g mogayy CUrHasia JYCTaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPYeEMOTro peJjie
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUPYEMOTro peJjie
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 5 P2
X4 6 H3 P2 HopMasnibHO-3aMKHYTbhIM KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmanbHO-pa3oMKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPYEMOTro peJjie
O6uuit | 06U KOHTAKT 3-T0 NPOrpaMMHUpPyeMOro peJie
X4 8 p3
X4 9 H3 P3 ;l:}]lj)é\daﬂbHO-BaMKHYTbIH KOHTAKT 3-ro NIporpaMMUupyeMoro

3.5 CxeMa coeJMHeHUS HAarPy3KHU.

Harpyska MoxeT 6bITh MOJKJIIOUYEHA 0 cXeMaM “3Be3/1a” WU “TPeyroJibHUK”.

[Ipy coeauHeHUM MO cxXeMe “3Be3/a” MaKCHMaJlbHble HaNpsDKEHUST Ha Harpy304HbIX
conpoTtuBsieHusix Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $a3HbIM HampsiKeHUSIM TpexdasHOU
cetTd( HoMuHasbHO 220 B), a mpu coefWHEHUH IO CxeMe “TPeyrojibHUK” - JIMHEHHBbIM
HanpspkeHUsAM( HoMuHabHO 380 B).

[Togk/a0ueHHe HArpy30K K pPeryJsiTopy MPOU3BOJAUTCSA B COOTBETCTBHUU CO CXeMaMH U3
NPUJI0XKEeHUA A.

3.6 Br160p croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B

noJioxkeHue “Bki1”, MM AUCTAHIJUOHHO — yTeM 3aMbIKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJ1aTe ynpaBJeHus.

COOTBETCTBEHHO, HaXxOXKJeHHWEe PYKOATKU TyMmbJsiepa B mnojsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU 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 peryJMpoBaHUM NPeACTaBJIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max m— — — — — —
Min |- — —f — S
T
0 s
Tnyck TexHONOrMYeCcKMn LIMKN Teblkn
100% pb— — — — — — —
CwurHan saganvsa
T
0 -
Komanpa ""Pabota”
T
0 g

PucyHok 3.4 Pabouuii quk/a npu ¢azoBoM MeTO/le peryMpoBaHUs
[Tocne momayu koMaHAbl “Pabota” B TedyeHHe BpeMeHM TIHyCK BbIXOJHOE HaINpshHKeHHE
IJIABHO YBEJIMYMBAETCSI OT MHUHUMaJIbHOIO 3HaueHUs1 Min 10 3a/JaHHOTO YPOBHS. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPSKEHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe MexJy 3HaueHHaAMHU Min v Max, a 3aTeM nocje nojayu
koMaH/ibl “CTon”, BBIXOJHOE HANpPSHXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHWe BpeMeHHU TBBIKJ 0
MHHMMaJIbHOTO YPOBHS ( IIJIaBHOE BBIK/IIOYEHHE), I0C/Ie Yero Harpy3ka 06ecTo4rBaeTCsl.

3.11.1 [InaBHBIX NYCK U MJIABHOE BBIKJIKYEHHE

[IpuMmeHeHUe (YHKLUMK MJIAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJoTBPaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJEeHHblE pPE3KUM HAabOpPOCOM U COPOCOM HArpysKH, a TaKXKe
YMEHbIIUTh MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpejesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus ¢yHkui F11 u F12 ( cM. nyHKT 7).

3.11.2 Bri6Op perysimpyemMoro BbIXOJHOT0 TapaMeTpa

B KauecTBe pery/jiMpyeMoro napaMeTpa MOXXHO POrpaMMHO Bbl6paTh HanpsbkeHue U uiu
MoimiHOCTh P. Ecim B KayecTBe BBIXOJHOrO MapaMeTpa BbIOpaHO HamnpsbkeHue U, To

JleHCTByIOlllee 3HAYeHWe HalpshKeHWs Ha Harpys3ke NpsMO-NPONOPLMOHAIbHO CUTHANy
11
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3a/laHusA( NpU yCJIOBUM, YTO HANpSXKeHUe CEeTU CUMHYCOWJAJIbHO, Harpyska JIMHelHasd U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJsieMass B Harpyske, HeJMHENHO 3aBUCUT OT
3ajjawollero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BbIXO/IHAasA MOLLHOCTb NPHU TeX e YCJAOBUAX NMPAMO MPONOPLUOHAJbHA CUTHALY 3aZlaHusl. ITH
3aBUCMMOCTH TpUBeJEeHbl B Tabsule 3.4.

Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHusA

Bb16paHHbIN BBIXOAHOW NapaMeTp

Hanpsi:xenue, U Mo1HocTs, 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 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

Peoix,% | 1 4 19 116 ]25[36|49 6481|100 |10]20]30)40|50]60]70]|80]|90]100

Bbi60p pery/impyeMoro napameTpa OCylLiecTB/sAeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HWKHWM ¥ BepXHUU NIpeJieJibl peryJarupoBaHUsA

HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpoOBaHUs COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha
pucyHke pabodyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAaYE€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JluanasoHa, B KOTOPOM OyJleT BeCTUCb peryJMpoBaHHE BbIXOJHOro mnapameTpa. Ecau
YCTAaHOBUTb 3Ha4yeHHe JJis HWXKHero npegena paBHbiM 0%, a jus BepxHero - 100%, To
peryjiMpoBaHue OyZeT peajU30BaHO BO BCEM JUana3oHe - OT HyJs [0 IOJHOrO CEeTEeBOro
Hanps>KeHHUs.

JluckpeTHOCTb perysmpoBanus coctapiset 0,1%.

3a/laHUe 3HAaYeHU HUXKHETO U BEPXHEro NpeJiesioB pery/JupoBaHus i ¢a3oBoOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OrpaHvYeHUd TOKa

PerynsTop MoxeT paboTaTb B peXHMe OTrpaHUYEHUsT TOKAa, B KOTOPOM CHCTeMaA
ynpaB/eHUs] aBTOMaTHU4YeCKHM H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OrpPaHUYMUBATH MYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHUHAJbHOIO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUsA
BKJIIOYAETCA U OTKJ/IIOYAEeTCs NPOrpaMMUpPOBaHueM ycTaBku F17, a BeluM4YrHa MaKCHUMaJbHOTO
TOKa 3ajiaeTcs ycraBkor F22( cMm. nmyHKT 7). [Iocko/IbKy cxeMa coejMHEeHUs] Harpy3ku — “3Be3aa”
WIM "TpeyrojibHUK’, TO pEryJasiTOp He MOXeT OrpaHUYMBaTh TOK B KaxJoW d¢ase, OH
OorpaHHWYMBaeT JHIIb CpeJlHEe 3HadyeHHUe, paccuuThbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaYeHHWe TOKa B KaxkJoW ¢asze MOXKeT OTJAMUYaTbhCid OT Icp B 3aBUCMMOCTU OT BEJUYUHBI
HebaJiaHCa HanpsbkeHUH ¢pa3 U Harpy3o0k.

3.11.5 PexxyM cTabuaM3aliuy TOKA

Perysnatop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
ToKa — 2% OT HOMMHAJBbHOTO TOKa peryJasaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTobpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIMA BK/IOYAETCA U OTKJIKYaeTCad NpOrpaMMHUpOBaHUEM
yctaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO W MaKCUMaJIbHOTO TOKaA 3aaeTcd ycTaBkaMu F21 u
F22( cm. nyHkT 7). [lockosibKy cxema coejMHEeHUs1 Harpy3KH - "3Be3/a” Uid "TpPeyroJbHUK , TO
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pPEryJIsiTOp He MOXKeT CTabU/IM3UPOBaATh TOK B Kax/J0u ¢a3e, OH CTAOUJIU3UPYET JHIlb CpeHEE
3HayeHUe, paccuuTbiBaeMoe Kak Icp=(la+lb+Ic)/3. PeanbHOe 3HaueHUe TOKa B KaxkJou ¢asze
MOXKeT OTJIMYaTbCAd OT Icp B 3aBUCHMMOCTH OT BeJMYMHBI HebajlaHCA HampspkeHUM a3 u
Harpysox.

3.11.6 PexxumM orpaHvYeHHs HAPAKEHUSA
PerynsTop mMoxeT paboTaTh B PeXXUMe OTpaHUYEHHSl HANpSKeHUs], B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
06pa3oM, 4TOOBbI BBIXOZHOE HaNpshKeHHe Ha Harpyske He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
OyHKIMA BKJIOYAETCA W OTKJ/IKYAEeTCHd MNporpaMMupoBaHueM ycTtaBku F17, a BesuyuHa
MaKCMMaJIbHOTO HamnpspkeHUs1 3azaetcd yctaBkor F20( cMm. nyHKT 7). [lockoJsibKy cxeMma
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJISTOP HE MOXKET OrpaHUYMBATH
HanpspKeHHe B KaXKJ0HM ¢pase, OH OrpaHUYMBAET JIMILIb Cpe/iHee 3HaUYeHUe, pacCYMThIBaeMoe KakK
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HauUeHUe HANPSXKEHUS B K01 pa3e MOXKET OTAUYATHCSA OT
Ucp B 3aBUCMMOCTH OT BeJIMUUHbI HebalaHca HallpshKeHUU pa3 v Harpy3okK.

3.11.7 PexxyM CcTabUJIM3aLUU HAPSXKeHUS

Perysatop MoxeT paboTaTb B peXHMe CTaOUJIM3alMd HalPsSKeHUsl, B KOTOPOM CHUCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
o6pa3oM, 4TOObI MOJJEpPKMBATh HANpPSHKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTBb
cTabuan3al My HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNps)KeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajaHusd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKI/IOYAETCS
nporpaMMHMpoBaHMeM ycTaBku F17, a BeJMYMHAa MHUHHUMaJbHOTO U MaKCUMaJbHOTO
HanpspkeHUM 3azaetrcs yctaBkaMu F19 u F20( cM. nyHKT 7). [locko/sbKy cxema coefUHEHUS
Harpysku - "3Be3fid” WIM "TpPeyrojibHUK’, TO pEryjasaTop He MOXeT CTabUIU3UPOBATh
HanpspKeHWe B KaXJoW ¢ase, OH CTaOUIM3UPYET JIMLIb CpeJjHee 3HAaYEeHUEe, pacCUUTbIBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOe 3HaueHMe HANpSHKEHUS B KaxAoh ¢ase MOXKeT
oT/in4aThbcsd oT Ucp B 3aBUCUMOCTH OT BeJIMYMHBI HebaslaHca Hanps)KeHUH ¢pa3 U Harpys3ok.

3.11.8 PexxuM orpaHu4YeHUd MOLIHOCTHU

Perynsitop MoxeT paboTaTb B peXUMe OTPaHUYEHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJieHUs] aBTOMAaTHYeCKU H3MEHSeT YIpaBJsdwllee BO3JeNCTBHEe HA TUPUCTOPHI TAaKUM
0o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IpeBbICWJa 33aJJaHHOe 3HadeHHe..
OyHKIMA BKJIWOYAETCS U OTKJ/IYAETCS MporpaMMUpoBaHUeM ycraBku F17, a BesuyuHa
MaKCMMaJlbHOM MOILHOCTU 3ajjlaeTca ycTaBkou F24( cm. nyHkT 7). IlockosibKy cxeMma
coe/JUHEHUsI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK”, TO PETYJSTOP He MOXET OrpaHUYHBATD
MOIIIHOCTh B KaXK0¥ da3e, OH OrpaHUYMBAET JIMIIb CpeJlHee 3HAaYeHHe, PACCUUThIBAaEMOe KaK
Pcp=(Pab+Pbc+Pca)/3. PeasbHOe 3HaYeHHe MOILHOCTU B KaXKJou ¢da3e MOXKeT OTIUYAThCS OT
Pcp B 3aBUCMMOCTH OT BeJIMYMHbI HebalaHca HaNpsiXKeHUH pa3 v Harpysok.

3.11.9 PexxyuM cTabuaM3a[MU MOIITHOCTHU
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/IeHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4yTOOGBI MOAJAEpPKMBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TO4YHOCTb
CTabU/IM3al i MOLHOCTH — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisTopa, BpeMs CTabuau3anuu
IIpU CKayKe CETEeBOr0 HamnpshkKeHWsA WAM Harpysku Ha 10% - 2.3 cek. CurHan 3ajaHud
oToOpaxkaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IOYAETCS
nporpaMMUpoBaHueM ycTaBky F17, a BeJiMuMHA MUHUMaJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3amaetrca ycrtaBkamMu F23 u F24 ( cm. nyHKT 7). [locKOJIbKY cxeMa cOeJlMHEHUsl Harpy3Kd -
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"3Be34a” WK "TpeyroJibHUK , TO PETyJSITOP HE MOXET CTaOW/IM3UPOBATh MOLHOCTb B KaXJ0H1
dase, OH cTabUIM3UPYET JUIIb CPeJIHEE 3HAUEHUE, paccuuThiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeasibHOe 3HaueHHe MOILHOCTU B KaXJoW dase MOXKeT OTJIMYATbCA OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebalaHca HanpshKeHU W a3 U Harpy3ok.

3.11.10 PexxyM cTabuIM3allMU KBAaIpaTa HAOpsKeHUs
PerynsTop MoxeT paboTaTh B pekMMe CTabUIM3allMUi KBaJipaTa HaNpsHKEHUs], B KOTOPOM

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslollee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 006pa3oM, 4UTOObl MOAJEp>KMBaTh HaNpsKeHWe Ha Harpy3ke Ha 3aJlaHHOM YypOBHE.
ToyHOCTh cTabuAM3aLUM KBaJjpaTa HanpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HanpshKeHUsl CEeTH, BpeMsl CTabMJIM3alUY NIPU CKayKe CeTeBOro HaNpshKEHUsl WM Harpy3ku Ha
10% - 2..3 cek. CurHazn 3aZjlaHusl oToOpaXkaeTcs B BUJe MPOU3BeJleHUs BOJIbT, HanpuMep Us =
10000 B*B. ®yHKUMsA BKJIKYAETCId W OTKJ/IOYAETCs NMporpaMMuUpoBaHueM ycTaBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi»KeHWUU 3a/jaeTcs yctaBkamu F31
v F32( cm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTH OrpaHUYEHUS U CTAOUJIN3alUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3aLMH(
OrpaHUYeHMsI) 3aJaHHbIX BeJWduH. Jlis 3toro umeercsa o¢yHkiusa F18, koTopas moxeT
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAaOUJIM3ALMU MM OTPAaHUYEHHUsI MaKCUMaJIbHO MeJJlIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTAOUJIM3aLUU
HanpsPKeHUs U Toka - 1% OT HOMUHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKayKe CeTeBOro HanpshbKeHUs WU Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsisl, NMPU 3TOM
JIOCTUTaeTCcs CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOMJIM3AMU HAMpPsKEeHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6picTpas. CKOpOCTb CTAOUIM3AIUM WM OTPAaHUYEHHUS ObICTpasl, MPU 3TOM TOYHOCTH
CTabuaM3alMu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKeHUsl CeTH, BpeMsl CTAOWJIM3alMU MPU CKayKe CeTEeBOro HaIpsKeHMUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIbLIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMOUM BeJUYHHbI OT 3aZlaHHOM W OoJsiee MeJJieHHas MO Mepe MNPUOJIMKEHUS
CTaOUJIM3UPYEMOUN BeJMYMHbI K 33ZlaHvio. Takod BuJ CcTabUJM3aLUUM MOXET OKa3aThCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KHU.

3.13 MeTo 1 IponycKa NepruoJioB

MouHOCTB, BbliesisieMasi B Harpy3kKe, peryJiupyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CETEeBOTO HANpsDHKEHHsS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. Popma BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa 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-
IIponopunuoHa/JibHa B€JINYNHE CUTHaJia 3aidHUA.

Pa6ouyuii [UKJ IpeACTaBJIEH 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) 3amyTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOpPA ABJSETCS 3JIEeKTPOHHAs. JJIEKTPOHHas
3al[yUTa peau3yeTcs MyTeM ObICTPOH 06PabOTKH MHUKPOIPOLIECCOPOM CUTHAJIOB, MOCTYMALUX
OT JATYMKOB TOKa. [Ipy npeBbIllIeHUU MTHOBEHHOTO TOKa 3HaYeHUs 3*IHOM MPOUCXOAUT CHATHE
YIPaBJASIOUMX HUMIYJbCOB C THPUCTOPOB, a Ha [AMCIIEE OTOGpaA’KaeTcsl COOTBETCTBYHOIIEe
COOOIIeHHE.

B) 3amuTa OT Teperpysku THPUCTOPOB TMpeJHa3HAayeHa [Jis  COXpPaHEHHUs
pa6oTOCIOCOGHOCTH THUPHUCTOPOB INPH AJIUTEJbHOH Meperpy3ke TOKOM, MpPEBbIIAKIEM
HOMHMHa/IbHOE 3HauyeHHe ToKa peryJjsaTopa. MUKpONpoIlleccCop HempepbIBHO H3MepPSIET TOKHU
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Harpy3Ky U HaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpasia U CPaBHHUBAET €ro C YCTABKOH,
NpU MPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPABJEHUSI C TAPUCTOPOB U OTOOpaKaeT Ha
Jucnee coobuieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 1I0CJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcs MHUKpompoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3aluMThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paguaTtopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJjsaTop nepexoAuT pexuM ‘[0oTOBHOCTB”, ecau MoJjaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITh BKJIOYEHA WU OTKJIIHYeHa NyTeM NporpaMmupoBaHus ¢yHkuuu FI3( cm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

- cpeaHe apudmetrudeckuid Tok ¢pas Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
TOoKa [ HOM perysigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/rd4YaeTcs oT Icp 6osiee yem Ha 15%, 25%, 35% uau
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU FI93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA MOBPEXAEHUSAMU B Harpy3Ke,
HanpuMmep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOJAOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3KH U TECTUPOBAHHE THPUCTOPOB Ha BHYTpPeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYeHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKHUX $a3 WM B Cjlydae HX
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

2K) samura oT BHyTpeHHed HeucnpaBHocTU “Owm5 HeT cBaA3u Mexay mJatamu’
duKcupyeTcs NpU OTCYTCTBUU OOMeHa JAaHHBIMU MeXJy IjaTaMu. [[py BO3BHUKHOBEHUU 3TOHU
aBapuM YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aU[MTa OT HEUCIPABHOCTH L€ U3MepeHHUs] HaNpsi»KeHUsI CpabaThIBaeT, eC/IU CUCTEMA
yIpaBJieHUs U3MepsieT 3aBe/JOMO HeBepHbIe 3HaUYeHHUs BbIXOJHOT0 HaNpsi>XKeHUs1. 3al{UTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

3.17 HacTpouiku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlns usMeHeHHe nopora cpabaTbIBaHHUS 3alIUThl OT KOPOTKOI'0 3aMbIKaHUsI B BepXHel
yactdu maaTtbl TPM-ZVEL A5 npeaycMotrpeHo 5 moJsiokeHud aasa mxammnepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSTUN U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJ/sTtopa. B jileBoM BepXHEM YTy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble Toukd “K3”. HampsokeHue, u3MepeHHOe MeXAY 3THMHM TOYKaMH, [JOJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHHWe onpejeisieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesnurnHa Toka cpabaTbiBaHUS MPSIMO-MPONOPLMOHAIBHO
HanpsbKeHUI  3TOoM  ycTaBKUA. [Ipy  HeoOXOAMMOCTH  yBEJWYUTb 4YYBCTBUTEJbHOCTH
cpabaTbIlBaHUS HYXXHO 3TO HampsibkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.
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[IpuHUMas pelieHUE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJIelyeT IPUHUMATb BO BHUMaHHeE:

- ecM JpKaMIlep CHAT, HU OJHO M3 MOoJIoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOMN
3aBOJICKOM HACTpOIKe 3allyMThl, MOTOMYy YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywoLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JOMNYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HAayeHHe MTHOBEHHOrO TOKa, a 3aBOJCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHUS 3TOTO NPe/ebHO-0NYCTUMOTO
3HayeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIATHOM rapaHTUHWHOM
00CIY>KMBaHUHU.

b) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim TOk, U3MepeHHbIH GaKTUYeCKH, PACXOJUTCS €
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IPOM3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kI ¢pasza C”. [lokazaHusA Toka Ha
JIACIlJIee U3MEHSI0TCS PSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUIO 3TUX KO3 PUIIMEHTOB.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MOKAa3aHUM TOKa, clefyeT UMeThb B BUAY Cjefylolive
dbaKTopkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPH HECHUHYCOMJAJIBHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmbl "Fluke” unu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PEryJIsATOpPa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEX/JEeHUH, BO3MOKHO, TpebyeTcs peMOHT;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryJadTropa [0 IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUU.

[Ipy mnpoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JAUCIJIee PEKOMEeHAYeTCs
bUuKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIu yIpaBJIeHHUs.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsl 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) macuitabupywouive ko3adpPuIMeHT nepesadu OT
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M3MepUTEJNbHOU MJIAThI K MOKAa3aHUSIM AucIies. Pe3ucTopbl MOTYT ObITh TPYHO AOCTYIMHBI U3-
3a Kr'yTa MNPOBO/IOB.

Jl1s1 NOACTPOMKU MOKAa3aHUM Ha JUCIJIee HE0OOXOAMMO OTKJIIOUYUTD 3alUTY GyHKIKen F95,
nojath kKoMmaHjay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMUUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpshKeHUe U JoOUThCS MOKa3aHUM HyJsl Ha JUcIliee NTOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperyiupoBaTh NOKa3aHUSl Ha JAUCIJIee, JOOUBIIMCh COBNAJEHUS C JIEMCTBUTEJbHBIM
3HaueHHeM. M3MepsATb HamnpsbKkeHHe Heo6X0JUMO NpPUO60OpPOM, 06J1aJalUUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajapaTHyHoe 3HadeHUue(TRUE RMS). Ilocsne 3aBepiieHUsI HACTPOUKHU
pPeKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIen F95.

3.18 YnpagJsieHue 1o uHtepdeiicy RS-485 no nporokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJlaTa He ObLIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

st ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKLUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6X0UMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHus o¢yHkuul 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 HWcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe"

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIIOMOIaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl HA TUPUCTOPHI He MOAATCA.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeWHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPAaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEO6X0IUMO OTKJIYUTD PETYJSTOP U MO/AK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHye BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb

mkada. 3anpelnaeTcs HCIOJb30BaHUE PETyJsATOpPAa B arpecCUBHBIX CpeflaX C cojJep>KaHHeM B
atrMocdepe KUCIOT, llleJIouel, Maces U T. II.
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4.4 TlopxkirodyeHWe, peryJMpoBKa M TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTHCH TOJIbKO KBaJIMQULUHUPOBAHHBIMHU CIeNUaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO6J0/laTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBuUJ TEXHUKHU 6€30MACHOCTU MPU IKCILJIyaTALU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jl1s1 3a1UThI 06CIY>KHBAIOILET0 IepCoOHAsIa PETYISTOP J0JI’KEH ObITh 3a3eMJIEH.
4.7 PerynsiTop He MOXeT ObITh UCII0JIb30BaH KaK pa3beJUHUTEb LIeN1 UK U30JMpylolee
YCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHa/la UM 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOAKJIIOUYEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeJloTBpalleHHs NoXKapa Heo6X04MMO:

A) ycTaHaBIMBaTh PEryJsaTOpP Ha HETOPIOYYI0 NOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETyJATOP B IJIOXO BEHTUJIUPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIepPaTypoOr OKPY>Kalollle cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
10 IepUMETPY peryJsaTopa.

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

5.2 [Ipok/iaApIBalOTCSA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAlolled CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

5.4 L[erm AJid 1moJgadru CUTrHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIdapaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaCTBEHHbIM HWX IOAKJ/JIIIOYEHHEM K
yhnpaBJAKIUM KJIEMMAM OJIA KaXXJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero pPeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh HU
00JIyAUTDH UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IAMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 IlogkiaoyeHrve BHEUIHUX Lened K YCTPOWCTBY  NPOU3BOJAUTCA IO CXeMaw,
npuBeseHHbIM B [IproxxeHuu A.

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

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

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPHUJIOKEHUU A, NPU 3TOM B
KayeCcTBe TECTOBOM HAarpy3KU peKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO C/JieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNell MUTAHUS W yNpaBJeHus,
3a3eMJIEHH S, OTCYyTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe r
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl U MOTacHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAINUCh TEKYIEeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCS HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HAaYeHHE
CUTHaJsa 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojadya KomaHJbl “Pabora”
OCYIIIECTBJISIETCS MECTHO TyMOJIEpPOM C JIMIIeBOM MAaHeJIU, BbIXOJHOE HAMPS)KeHHEe peryJIupyeTcs
$a30BbIM METOJ0M, CHUTHa/l 33JlaHUsl NOJAeTC BCTPOEHHBIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE PYy4YKy HNEepEMEHHOTO
pe3ucTopa OT OJHOI0 KpaWHero IMOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOJK/IIOYEHHOW Harpy3ke( JlamMnax HaKa/MBaHHWs) WU3MeHsSeTCsl HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTrO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnv xe BblOpaHHOe 3HaueHUEe QYHKIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 Yero OnsThb HYXKHO

HaXKaTb KHOMKY “@”.

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

Ta6siuna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
KA HHAUKATOpEe
®dyHkuyu F1-F8 ABAAI0OTCA 06LMMM AJ1s1 BCEX PEXKHMMOB
Onpenensier cnoco6 ynpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 croco6 ymp 0 TvMbIe Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
y p TyMOJiepa “PaboTa” B mosiokeHue “Bkir”
1 HCTAHLAOHHO Komanga “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUs KJIeMM
A B 6 1 7 k1eMMHoOU KoJio/iku X1 mJ1aThl ynpaBJieHUs
2 modbus KoMmanjia “PaboTa” mosaetcs no unrepdeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HaNPs)KEHHUEM
3HavyeHUe Hagnucek IlosicHeHue
CurHas 3alaHusl U3MEHSETCS HaXKaTHeM KHOMOK “>" U
ll<"
0 KHOITKHU an
HaxkaTue “>” yBesiMYMBaeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOZHOE HaNpshKeHHE
CurHan 3aZjaHusi HU3MEHSIETCS MOBOPOTOM PpPY4YKH
F2 CUTHAJ ymp. MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOM
1 BCTP.pe3UCTOP MaHesu. [TosoxkeHUe “Mun” COOTBETCTBYET
MHUHHUMaJIbHOH BeJIMYMHE 3aJaHus, Mmojaokenue “Makc”
- MaKCHMaJIbHOU BeJIMUMHE 33/JaHHUSI.
) 0.10 B CurHaJs 3aJlaHus MOJIaeTC BHENIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcss TOKOM ynpaBJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus 0JlaeTcsl TOKOM ynpaBJeHus 4-20 MA
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CurHan 3alaHUA MNoAdeTCAd BHEIIHHUM IEepeMEeHHBbIM

5 BHEII. PE3UCTOP | PE3UCTOPOM. PekomeHiyeMoe 3HauYeHHe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaercs no uarepdericy RS-485

OnpenenseT NoBeJleHUe peryJsATopa Nocje MNPONaXU HANpPsSKeHWUs CUJIOBOM CeTH WU
BCIIOMOTaTeJIbHOT0 HanpshKeHUs B pexxuMe “PaboTa”

3HayeHHe Hagnuchb [TosicHeHue
Eciu npoBan HampspKeHUs1 [JIWJCA MeHee 2 CeK -
BbIXOZIHOE HalpsDKEHHWe CKaykoM BoO3BpallaeTcsd Ha

0 BKJIIOUEHO NpPEXHUU ypOBEHb.

Eciu mnpoBan HamnpspkeHUs JJunics OGoJsiee 2 cek -

F3 aBT.BKJIL NPOUCXOAUT aBTOMATHUYECKOE OBTOPHOE BKJIIOUEHHE.
Eciu npoBan HampspkKeHUs1 [JIWJCA MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEeHUWe CKAavyKoM BO3BpallaeTcs Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Ecqiu mpoBan HanpspKeHUS JJuicad 0Oojiee 2 CeK —
aBTOMaTHUYECKHUM Iepe3anyck He NPOUCXOJHUT; YTOOBI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycoBHe cpabaThIBaHUSA 1-ro MPpOrpaMMUPYeMOro peJe
3HavyeHUe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HeaKTMBHO BO BCEX PEeXXHMaX pabOThI
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/Ie B PEXKUM

1 curHaa 'OTOB | ,

F4 1-e pene ['oToBHOCTD'

2 cnrtan PAEOTA CpabaThIBaHME peJie MPOUCXOJUT P MepPeXo/jie B PEXKUM
“Pa6ora”

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B PEXKUM
“ABapus”

OnpenenisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJse
3HavyeHHe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HeaKTMBHO BO BCEX PEeXXHMaX pabOThI
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM

1 curHaa 'OTOB | ,

F5 2-e pese ['oToBHOCTD'

2 cnrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/Ie B PEXKUM
“Pa6ora”

3 cnraan ABAPYS CpabaThIBaHME peJie MPOUCXOJUT P MePeXo/jie B PEXKUM
“ABapus”

OnpepesisieT ycioBUe cpabaThiBaHUs 3-T0 NPOrpaMMUPYEMOro peJse
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEeXXHMaX pabOThI
1 curnan TOTOB CpabaThIBaHME peJie MPOUCXOJUT IPHU MePeXo/Jie B PEXKUM
F6 3-e pese “T'oToBHOCTB”

2 cnrran PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/IE B PEXKUM
“Pabora”

CpabaTbIBaHME peJie MPOUCXOJUT IPHU MePeX0/Jie B PEXKUM

3 curHaa ABAPUS | ,

ABapus’
OnpenenisieT MeTO/, PEryJIMPOBaHMs BBIXOAHOT'0 HANPsSXKEHHUs
3HayeHHe Hagnuchb [TosicHeHue
F7 MEeTO/, per. > >
0 ¢da3oBbIN @®a30BbIi METO/I, pETYJIMPOBAHUS
1 Np.NePUOS, MeTo/ pery/iupoBaHus NPONYyCKOM MEPUO/IOB
3ajlaeTcsi XapaKTep Harpy3Ky — akTHUBHAs UM aKTUBHO-UHAYKTHUBHas.
3HayeHHe Hagnuchb [TosicHeHue
F8 Harpyska
0 aKTHUBHas AkTtuBHas Harpy3ska( cos ¢u >0,9)
1 AKTUBHO-UHJ,. | aKTHUBHO-UHJYKTHMBHas. PeKoMeHAyeTCcsl HCI0Jib30BaTh
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JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBoM ynpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOW 4Yepes
TpaHcdopmaTop, NpH yIpaBJeHUHd IPOINYyCKOM
nepuogoB( F7=1)

3a,zLaeT IMapamMeTphbl A4 MHAWKALKHU B pa6oqu pPEeXHnmMe

0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o dazam
1 LU WuuKkalusi TOKOB M HalpsiXKeHUH no ¢aszam
F9 HH KA 2 I,P WHaukanus TOKOB U MOUjHOCTeI?I 1o d)ausaM
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLIHOCTEH 1o ¢paszam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus Hanpsi>keHUuM no dpasam
6 P WUHaukanus MouHocTel o ¢pasam
dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yuknusa F7=0)
F11 IIABH, MyCK BpeMa n/iaBHOro BBIXOJA HANpsPKeHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadYeHUU
¢yuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 IABH. BBIKL Bpewms [LIABHOTO CHMMEHHsA HANpSKEHHA O MHHMMA/NbHOTO 3HAYEHHUS. Juana3zoH
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»>K€HUS U MOIIHOCTU B 3aBUCMMOCTH OT
yOpaBJsIoOIIEro curHana(ipyd YCJOBUH, YTO HaNpsKEHHEe CeTH CHHYCOUJAJNbHO, a
Harpyska JInHelHa)
3HaueHue Hagnucob ITosicHeHue
F14 | per. BenuuuHa
0 U BbiXo/lHOe HamnpsbKeHUWe MpsIMO  NPONOPIUOHATBHO
CUTHaJIy ynpaBJIeHUs
1 p Bbixo/iHas MOIIHOCTb MPSAMO NPONOPLUOHAJBHO CUTHALY
ynpaBJieHUsI
F15 HIDKH.TIpe e MuHuMa/bHOE 3HaYeHHe cUrHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetHoctb 0,1%
F16 Bepx. npeiet MakcumasibHOe 3HaYeHHue CurHasa 3a4anus B %. [JluanasoH 3HaueHud ¢pyHkunuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTs 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAeT WU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKa WJIM CTaOUJIM3allMK TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKJL PeXMMbI OrpaHUYeHHUs UK CTA0UIN3AIMU OTKJII0YEHBI
1 orpanuyenue | | BkiroueH pexxuM orpaHUYeHUsI TOKA
F17 —— 2 Ctrabunuzanus | | BkaoueH pexxuM cTabuam3aldu Toka
3 Orpanuyenue U | BKJIOYEH peKUM OrpaHUYeHUs] HapsKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyuM cTabuan3aliy HanpsiKeHUst
5 orpanuyeHue P | BkyoyeH pekuMM orpaHU4eHus MOIHOCTH
6 Crabususanus P | BkirodeH pexuM cTabUIN3alMd MOITHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTaburM3aliu KBaipaTa HanpsHKeHUs
U*u
DyHKIMS onpefesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLMU UM OTPAaHUYEHHUS
0 MepneHHas MeasieHHas cTabuJIM3aIys, BICOKAsi TOYHOCTD
F18 | cra6ummsanus 1 cpefHsAsA CpenHsis cTabuan3sanus, cpefHssi TOYHOCTh
2 ObIcTpas BricTpas cTabuin3alus, HU3Kas TOUHOCTh
3 rH6Kas BoicTpass mnpu OGOJBIINX OTKJOHEHUSIX OT YCTaBKH,
MeJlJIeHHas MPU MaJIbIX OTKJIOHEHHUIX
OnpenensgeT MHUHHUMaJbHOE 3HadyeHWEe HaNpsDKEHUs Ha Harpyske B peXume
F19 H.npefen U | cTabuan3anyu HanpspkeHUs. 3HadyeHWe (QYHKIMM He MOXET MpPeBbICUTbh 3HAaueHHe
byuknuu F20
OnpenesisieT MaKCUMa/IbHOE 3HAUYEHUE HAMPSDKEHUS Ha Harpy3Ke B peXUMe OrpaHUYeHUs
F20 B. npegen U HaNpsDKeHUs WM CTaOWIM3alUM HamnpshDKeHUs. 3HavyeHHe GYHKIMA HE MOXET ObITh

MeHbllle 3HaYeHus1 dyHKnuu F19
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Onpe,qenﬂeT MHWHHUMAJIbHOE€ 3HA4Y€HHE TOKA B HArpy3ke B pexume CTa6I/IJII/I33L[I/II/I TOKa.

k21 H.nipejen | 3HaueHue QYHKIUU HE MOXET NPEBbICUTh 3HaYeHHe yHKIuU F22
OnpefensieT MakCMMa/lbHOe 3HaueHHe TOKAa B Harpyske B pe)XMMe OrpaHHYeHHs TOKa
F22 B. ipegeJ | WM CTabUJIM3aLUM TOKa. 3HaueHHe QYHKIIMM He MOXKEeT NPeBbICUTbh HOMUHAJIbHBIN TOK
peryJisiTopa ¥ He MOXKeT ObITb MeHblile 3Ha4YeHUs1 PyHKLIUU F21
F23 H. ipesiest P OnpefensieT MMHUMaJbHOE 3HaYeHHe MOLIHOCTU B Harpyske B peXMMe CTabUIM3aLUU
MOUIHOCTH. 3HaueHUe QYHKIMU He MOXKET NPeBbICUTh 3HaYeHHe QyHKuuu F24
OnpefensdeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUdd
F24 B.IpeZies P | MOIHOCTH WM CTAaGUIM3aLUM MOIIHOCTHU. 3Ha4eHHe QYHKLHUM MOXKeT ObITb MeHbllle

3HauyeHus GyHKIUU F23

®yuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METOJ0M nponycka nepuogoB( ynknus F7=1)

OnpefensieT BpeMsi OJTHOTO IIMKJIA peryaupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 LI per. Jo 25 cek c marom 1 cek
F27 | mmxnnpegen MwuHMMa/bHOE 3HAaYeHUe CUTHaja 3a/jaHus B %. /luana3od 3HavyeHud ¢pyHkuuu ot 0% 1o
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F28. luckpeTHocTh 0,5%
F28 Bepx.npesie MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% a0
100%, HO He MeHee 3Ha4YeHus1 pyHKUMHU F27. luckpetHocTb 0,5%
F29 H. ipejgen P OnpefensieT MUHUMAaJbHOE 3HAaYEHWE MOLIHOCTU B HAarpyske B peXUMe CTaOUIM3aLUU
MOIIHOCTH. 3HaueHue QYHKIIMY HEe MOXeT NPeBbICUTh 3HaueHUue QyHKiuu F30
OmnpenesisieT MakCUMaJ/IbHOE 3HAaUYeHHE MOUIHOCTH B HAarpyske B peXuUMe OrpaHUYeHHUs
F30 B. ipejen P MOILIHOCTH WJM CTAaGUIM3AllMU MOIHOCTU. 3HaYeHUe (QYHKIMU MOXET ObITh MeHbllle
3HavYeHHUs QyHKIU F29
dyukuuu F31-F32 paeidcTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OmnpenenisieT MUHMMaJlbHOe 3HAaYeHUEe KBaJ[paTa HaNpsbKEHUs Ha Harpy3ke B pexume
F31 | u.mpegesn U*U | crabunu3auuu KBaZpaTa HalpspKeHHWs. 3HayeHHe OQYHKIMA He MOMET MpPEeBBICUTh
3HavyeHHe GyHKIMU F32
OmnpenenisieT MakCUMa/JlbHOE 3HAueHUE KBaJ[paT HANpPsHKEHUs HAa Harpyske B pexuMe
F32 | B.mpegen U*U | crabunusaiiiu KBajijpaTa HamnpsikeHUs. 3HaueHUe QYHKIMU He MOXET ObITb MeHbllle
3HavYeHUs pyHKIuHU F31
OyHKIMA BK/IOYAET WK OTK/I0YaeT TeCTUPOBaHME HA HaJIMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE 3aMbIKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHUe Hapnuch [TosicHeHue
Harp. 0 BKJIIOYEHa 3alyTa BKJAOYEHa
1 OTKJIIOUEeHaA 3amuTa OTK/JIYeHa
QYHKIMSA BKIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBHS WM “caunanus gas”
F92 | komTtposb das 3HaveHune | Hagmuce IlosicHeHue
0 BKJIIOUEHA 3amnyTa BKJIKYEeHa
1 OTKJIIOYEHA 3anyTa OTKJKY€eHa
3aiuTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSsI BBIXOITHOTO HaNPsXKeHUsl
FO5 samuTa UBbIX 3HaveHue | Hagmuce [losicHeHue
0 BKJIIOUEHA 3aluTa BKJIKYEHA
1 OTKJIIOYEHA 3amnyTa OTKJKYeHa
QyHKIMSA BKIKYAET WM OTKIKYAET 3alIUTY OT HECUMMETPHUU TOKOB Harpy3Ku
3HaueHue Hagnucob [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPHU HECUMMETPHU TOKOB Ha 15%
F93 3amura 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 25%
HecHM. 2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3anuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIIOYEHA 3aniyTa OTKJKY€eHa
3anuch B 1aMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUM 10 YMOJYaHUIO)
F98 3aBOJ. HACTP. 3HavyeHue Hapgnucb [TosicHeHUe
0 HeT 3HaueHUsT BCeX NPOrpaMMUPYeMblXx OGYHKIWHA  He
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M3MeHseTcs
Bce nporpaMMupyeMble byHKIMH NPUHUMAIOT
3aBOJICKME 3Ha4YeHUs. ITU 3Ha4eHUs] PaBHBI:

OyHKLIMA 3aBo/iCKoe OyHKLMA 3aBojcKoe
3HaueHue 3HaueHue

F1 0 F20 UnoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F6 3 F26 5 cek
F7 0 F27 0%

1 Aa 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 yctporctBa B ceTu RS-485, 3nayenus ot 0 0 247
OnpepesisieT CKOPOCTb Nepeiadyu JaHHbIX 0 ceTH RS-485
3HayeHue Hapnuce

0 1200 6uT/C

1 2400 6ut/c

2 4800 6ut/c

3 9600 6uT/cC

F100 | RS-485 ckop 4 19200 6ut/c

5 28800 6uT/C

6 38400 6uT/c

7 57600 6uT/c

8 76800 6uT/cC

9 115200 6uT/C

F102 Kl paza A Omnpenensier K03GPUIMEHT Mepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM

F103 kI ¢paza B CUTHaJIa C JaTYMKa TOKAa M MOKa3aHUSIMM TOKa Ha JMcIlJiee B COOTBETCTBYyolIel da3e.

F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTE/le OOBIYHO BBLICTABJEHO 3HadeHHe 6ju3koe kK 1,00.

Jlnanasou 3Hayenuii ot 0 1o 2,50

8. UnauKanusa JaHHBIX HA JUCIJIee

B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXKHUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

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

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe QPYHKILMU U KpaTKoe NOosiICHEHUe
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1-s cTpoka BesinuvHa 3a/ato1iero curHana

2-91 CTpoOKa OTOOpaXKalOTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 1 TeMmnepaTypa paauaTopa, Hanpumep, [a=45
A, Ib=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.

OToGpakaeMble Ha JAuCIlJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.

PaboTa Ny
YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HavaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaThCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MoO:xHble HEMCIIPAaBHOCTH U CIOCOOBI UX YCTPaHEHUs
Bo3MoXKHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH M CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHue
HHAUKATOpEe
Harpyska He no/iK/JIl0YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPHUCTOPA.
Bo3MoxKHasg npu4MHaA JencTBus
Harpy3ska He mnojk/w4YeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NOJKJII0YeHA HEBEPHO NOJK/JIIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSAHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOWUCTBO HEUCIIPABHO
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3moKHas npuYnHa JenicTBUs
Hanpspkenuwe Ha peryasaTop He | Y6equTbcs B NOJKIIYEHUH
N N0JaHo HalpsKeHHUd, IpPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
MOJKJI0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl ObLT 3aPpUKCUPOBAH NMPOBAJ HANPSKEHUS MUTAHUSA
CUCTEeMbl  yIpaBJeHUs WJU  [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJieHUe peryJsiTopa
Om3 Hanan;(;:Zl:Hﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHUYeCcKu TnepeijieT B pexum ‘ToToBHOCTh”; ecau F3=1, To
peryasaTop BoijeT B pexuM ‘[oToOBHOCTB” moc/je NHoJayd KOMaHJbI
“Cton”

28




"3sezga JnextporHnka” https://zvezda-el.ru/

Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.

Bo3mo:KHasi npyuYnHa JencTBUs
HeucnpaseH BEHTUJIAATOD | Y6e uTbcsa B HCIIPaBHOCTH
OXJIAXK/eHUs BEHTUJIATOpPA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISALIMOHHBIE
YKaJII03U »KaJIl03U OT IbLJIU U Mycopa
Ow4 neperpesn!
Perynsatop pasMelieH B IJI0XO | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:KaloIlero BO3/yXa He
MecTe npeBbimiaeTr 40 C. YCcTaHOBUTb
peryiatop B Jipyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEUCIIPaBHOCTh OTnpaBUTb B pEMOHT
[lnatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBS3U MEeXAY
Ow5 watamul ZApyT C pYyTrOM JJaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPaBUThb B PEMOHT
Harpyska He mnojk/moouyeHa WM | Y6eAUTbCS B IPaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO NOAKJ/IYEeHUH Harpy3KHU
HapymeHne koHTaKTa [IpoBepUTH KOHTAKTHBIE
coeJMHEeHUS; IPU HEOOXOJUMOCTH
KOHTaKTHbIe I0BEPXHOCTU
3a4YMCTUTh, BUHTOBBIE COeJUHEHUA
o6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PLIB BHYTPH | [IpoBepUTD L1eJI0CTHOCTH NPOBO/ 0B
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
CunbHBIN auc6anaHc | [loMmepUTh CONPOTHUBIIEHUSA
CONPOTHUBJIEHUH HarpysKu Harpysox
CunbHbIN fucbasaHc pa3 OTKJIIOYUTH 3a1UTY
BHyTpeHHsAS HEUCIIPaBHOCTb OTKJIIOYUTD 3aLUTY UM OTIPABUTD
B PEMOHT
KopoTkoe 3ambikaHMe Ha BbIxoZie | [Ip0O3BOHUTB BBIXO/, peryasaTopa Ha
perysasaTopa Ha/Inure MexX$a3HOro KOpOTKOIro
3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIAaBHOIO MYCKa,
Owm?7 Koporkoe TOKHU YMEHBIINTE BBIXOJHOE
3aMblKaHUe!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BbIXOJAHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUE PeryJsaTopa;
ow10 Meperpyaka peryzasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOTO BpEMEHHU

TOKA; YBEJUYUTb COMMPOTUBJIEHUE
Harpy3Ku

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

KomaHnpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUThb MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eauThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeThs 3HaYeHHE QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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Om13

HeT U3MepeHUs
UBbIx!

CucreMa ynpaB/eHUs] PUKCUPYET 3aBeJJOMO HeBEPHbIE OKa3aHUS

HalpAXeHud Ha AUCIlJIee

Bo3MmoxHag npuYMHa

JeiicTBusa

HeBepHasd cxemMa NOAKJIIOYEHHUS
Harpy3KH, 06pbIB Harpy3Ku

Y6eaUTbCs B IPaBUJIbHOCTH
NO/KJIIOYEHUS U OTCYTCTBUSA
06pbIBa Harpy3Ku

TpebyeTca HacTpoiika mokasaHUM
HalpsKeHUs

OTk/10YUTH 3a1UTY GyHKIHeN FI5,
NPOM3BECTH OJCTPOMKY
peryJIMpoBOYHBIMU PEe3UCTOPAMHU
Ha miaTe A6 B COOTBETCTBUU C
nyHkToM 3.17 B)

OGpBIB B U3BMEPUTEJbHOH 1M1

Y6eauTbcsa B MOJKIIOUEHHOM
COCTOSIHHY ITPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6

Hapymienue KOHTaKTa
MEXIJIaTHBIX Pa3be€MOB MEXAY
maatamu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pa3beMax, rNipnu HeO6XO,ZLI/IMOCTI/I
IIPOYHCTHUTDb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0%

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHH e

1enel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01IEero CUrHajia

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HeT omin6ok

HeucnpaBHOCTh  KHOMOK  wiaM | OTIPaBUTb B PEMOHT
BCTPOEHHOI0 nepeMeHHOr0

pe3ucTopa, BHYTpPEHHSAA

HEHCIIPaBHOCTb

PerynsaTop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs

NPUCYTCTBYET U HW3MEHAETCA, Harp
HalpAXeHHUd HET

y3Ka MNOJAKJ/I0OY€Hd, HO Ha BbIXoJe

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepUTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

Ha HWHAWKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxHasA npu4YMHaA JencTtBus
He n1nogaHo Bchnomorare/JibHOe | BKAKOYUTH aBTOMaT QF1,
nutanue 220 B MPOBEPUTh HaIW4YUe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTa QF1
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIKY
oTKJOYeHue”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omun6ok

[Ipy paboTe peryjgsaTop NepUOAUYECKU

HHAWUKaTOope OOHOBJISIIOTCA HECBOe

“3aBUcaeT”’, [OaHHble Ha
BpPEMEHHO, KOMaHJbl YIpaBJeHHUs

BOCIIPUHHUMAKTCA C 3dl103JdHUEM UJIM HEBEPHO

Bo3MoxHasg npu4MHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYMe TOMeX U IMpPOBAJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsH>KeHUH.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUYEHUs JPYTOro | OT Apyroi JMHUU
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o6opyaoBaHus (

anmnapaToB)

BHEKTpOﬂBHFaTEHEﬁ, CBApPOYHbIX

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

pexume “'oToBHOCTB”

[Ipy nojavye HampspkeHUs Ha pPeryJsATOp Ha Harpys3ke HpPUCYTCTBYeT
Hanpsi>KeHue, X0Ts KoMaH1a “PaboTa” He 10/laHa, PeTryJAsTOP HAXOAUTCS B

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH

“Ilpo3BOHUTDL” THPUCTOP

TUPUCTOPA
HeBepHoe NoJK/II04YeHHe | YoeauTcs B NPaBUJIbHOCTH
Harpysku NO/IK/II0YEHUS Harpy3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOpPA MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B
1IeCTb MecCsLeB U BKJIIOYaeT B Ceb:

A) KOHTpOJIb KpelJeHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNUH, TOATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblLIx U rpssy;

[') KOHTPOJIb UCIPABHOCTH BEHTU/ISAITOPOB;

/1) KOHTpPOJIb TEMIIEPAaTYPHOTO peXUMa peryJaTopa.

11 MapkupoOBKa peryjiaropa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3a1MTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) rog usrotossieHus.
12 YnakoBKa 6/10Ka

12.1 YnakoBKa peryJiiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALIUK.

13 TpaHcnopTUpOBaHME U XpPaHEHUE
13.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHUSIX B KAapTOHHBIX KOpPOOKax WJIMU
JlepeBSAHHBIX ALIMKAX [IPU CIeAYIOLHUX YCI0BUAX:
A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;
B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.
Bo3zyx B oMelLeHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PerysnsaTop B ynakoBKe TPaHCIOPTUPOBATh MpHU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOJAMTBCA B OTAllJIMBAEMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

TPM-3-C-3T oot 1 mr
PYKOBOZCTBO MO 3KCIIYATALMHU .veerunerernrreersnreersneeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
3§01 0 O 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIIOJEeHUU
110JIb30BaTeJIeM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUS U MOHTAXA.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 10 BUHE NOTPeOUTe .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTeNeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 cOracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzsoBaHHe UM €r0 KOMILIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHMCJIe TAapaHTUWHbINA OCYIIECTBJSETCS Ha MNpPeJNpUSITUU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: 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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PucyHnok A2 CxemMa no/JiK/it04eHHS HAarpy3Ku — “TpeyrojbHUK”
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Ipunoxxenue b F'aGapuTHbIE U IPUCOEAUHUTETbHBIE Pa3MepPbI
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Tab6sauua b1 'abapuTHbIe M IPUCOEAUHUTEbHbIE pa3MepPhl, MM
HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-3T-40 360 390 414 | 560 | 525 | 174 | Boatsl M8 16
TPM-3-C-3T-80 360 390 414 | 560 | 525 | 174 | Boate M8 18
TPM-3-C-3T-125 480 516 546 | 720 | 680 | 194 | Boatel M10 24
TPM-3-C-3T-160 480 516 546 | 720 | 680 | 194 | Boatel M10 26
TPM-3-C-3T-200 560 602 638 | 840 | 790 | 194 | Boatbl M12 33
TPM-3-C-3T-250 560 602 638 | 840 | 790 | 194 | Boatpl M12 36
TPM-3-C-3T-315 660 702 738 | 940 | 890 | 222 | Boarsr M12 48
TPM-3-C-3T-400 760 802 838 | 1000 | 950 | 222 | Boatei M12 50
TPM-3-C-3T-500 760 802 838 | 1000 | 950 | 222 | Boatet M12 55
TPM-3-C-3T-630 760 802 838 | 1000 | 950 | 222 | Boatbl M12 60
TPM-3-C-3T-800 760 802 838 | 1000 | 950 | 222 | Boatbl M12 64
TPM-3-C-3T-1000* 760 802 838 | 1300 | 1250 | 282 | Boatbl M12 75
TPM-3-C-3T-1250* 760 802 838 | 1300 | 1250 | 282 | Boatet M12 85
TPM-3-C-3T-1600 HanoJsibHbI# mKkad 1600x800x400 120
TPM-3-C-3T-2000 HanosbHbi# mkad 1800x1200x600 200
TPM-3-C-3T-2500 HanosabHbii mkad 2000x1400x600 230
TPM-3-C-3T-3000 Hanosabnbii mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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