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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-PT”, “peryasatop” uiau “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 Harpy3ska K pery/issiTopy NoJKJI4YaeTcs M0 CXeMe “pa30MKHYThIN TPEYTrOJbHUK .

1.3 PerysvpoBaHMe Hallpsi>KeHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOrO ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisi 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3nuCcTOop Ha
nepejHell mnaHesnd I1Kada, TaK M JAUCTAaHLMOHHOIO yIHpaBJieHHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) crangapTHbid curHai 4...20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelnienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyMOJiepa Ha JIMI|eBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHUPOBAHUSL.

1.5 PerynaTop sB/sieTCd  MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PeryssaTop oToGpa)kaeT Ha JUCIiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMILJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCledrnBaOLUX
HaJiexkHoe QYHKIIMOHUMPOBAaHKE YCTPOUMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTES
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku TPM-3-PT

KosinuectBo ¢das 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpasJienue ¢pazamMu CoBMecTHOe

Cxema IMMOAKJ/IDYEHHUA HATPY3KHU

PA30MKHYTBIN “TpeyrojbHUK”

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Het

Hasnv4yre KHONKHU aBapm‘/iHoro OTKJIOYEHUA

Ja

Cnoco6bl peryJiMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUOI0B

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y

HoMHHa/NBHBIN TOK HAarpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3000

Peryupyrouun 3jieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpO€eHHbIH!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKY aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 Om

[1;1aBHBIN BbIXO/, HA 3aJaHHYI0 MOLHOCTh

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUKATOP 32-
CHMMBOJIbHBIH, 2 cBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpaMmmupyeMsbix pesie 220 B 5 A.
BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,

“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnanue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpPOHHAs1, paboTaeT TOJbKO Mepes MycKOM

3aLU,I/ITa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3almuTa: HeCUMMeTPUS BbIXOJIHBIX TOKOB(

JJIeKTPOHHadA
0OPBIB UJIH NOBPEXKJEeHHEe Harpy3KHu)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -

CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbIBaHUS 3aIUTHI OT KOPOTKOT'O [>= 3l

3aMblKaHUs( aMIIMUTYAHOE 3HaYeHHe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 2% In

cTabuIM3al MU TOKa

BpeMs cTabuM3aIUM TOKa MPU CKayKe

HaNps>KeHHUs CeTH WM Harpy3ku Ha 10% B 2.3 cek
peXXuMe CTabuJIU3allMUi TOKa
CTeneHb 3alHUIIeHHOCTHU P41
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OxaskeHHe [IpyuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa oKpy:Karwleu cpeabl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
2,5 kB Mexay 1maccy, CUJI0BOM LieNnbio U
N3ongauus
yIpaBAsALIMMHU LensaMu
PexxuM paboThl Jnutenpsbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 sieT
['apaHTUs 12 MmecsaLeB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gomn. miata RS-485

[ paboThl peryJjsTopa Heo6XoAMMO JBa HampspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa Harpy3Ky — OHO Ha3bIBAeTCs CUJIOBBIM HAMpSKEHUEM; ApPyroe
HanpspKeHWe MCIOJIb3yeTcd [JIl [NUTAaHUA CUCTEMbl YIpaBJeHWs - OHO Ha3bIBAaeTCHd
BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PerynaTop npeAHa3HavyeH [Jisl 9KCIJIyaTalUY B CeyOLIMX YCIOBUSX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHU Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3J]eCTBUS MPSMBIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/IapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA
3.1 BHyTpeHHee YCTPOWCTRBO.

BHewmHuM BU/J peryasTopa npejacTaBJieH Ha pucyHke 3.1:

PucyHnok 3.1 BHeluHu# 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;

) kHONKa aBapHUITHOT'0 OCTAHOBA.

BHyTpH mikada pasMelanTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop oxsnax/JeHus;

B) msiaThkl cucTeMbl yIpaBJieHUs;

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIIEN CETH;
) kniemMHble kosoaku XT2-XT3 - g5 noK/l04eHUs Harpy3Ku;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

2K) naTuuku Toka ( 3 WITYKH)

3) BEHTUJISATOPBI OXJIaXKJeHUs

Ha 60koBo# naHesiu mkada HaX0AUTCS KJieMMa 3a3eMJIeHUsl.

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 HasHaueHue kJ1eMM KaeMMHbBIX Koa040K XT1-XT3, X1 u X4 npuBejieHO B Tabsuie 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha IjiaTe yIpaBJeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasznauyeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s mogK/a04YeHHUsI CeTU
XT?2 1 B ®a3za B g5 coeiHEeHUs C HArPy3KOHU
XT2 2 C ®aza C g/ coeiMHEHUs C HATPYy3KOH
XT?2 3 A da3za A /171 coeJUHEHUS C HArPY3KOH
XT3 1 LA Beixoa A fJ1s1 coeiMHEHUs] C HATPY3KOH
XT3 2 LB Beixoa B fy1g coeiMHEeHUS C HArpy3KOU
XT3 3 LC Beixop C 11 coeJUHEHUS C HATPY3KOHU
X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdaza 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 pe3ncTopa
X1 5 AGND O6uIMH AJ15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHUs
X1 6 Ay g mogayy CUrHasia AYMCTaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUPYEMOTro peJse
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIM KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPYyEMOTro peJse
O6uuit | 06U KOHTAKT 3-T0 NIPOrpaMMHUpPyeMOro peJie
X4 8 p3
X4 9 H3 P3 ;l:}]lj)é\daﬂbHO-BaMKHYTbIH KOHTAKT 3-ro NIporpaMMHupyeMoro

3.5 CxeMa coeilMHeHUd Harpy3KHU.

Harpyska mnoaksovyaercs N0 cxeMe “pa3OMKHYTBIA TPEYTOJbHUK’, TMpPU 3TOM
MaKCHMMaJlbHble HallpsKeHUs] Ha Harpy3o4yHbIX pe3uctopax Rab, Rbc u Rca paBHbBI 1MHeNHBIM
HanpsbkeHUsM( HoMuHaJbHO 380 B).

[logk/aro4yeHMe HArpysku K perysiTopy NpPOU3BOAUTCH B COOTBETCTBUM CO CXeMaMH H3
NpUJIOKeHHUA A.
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3.6 Boibop crnocoba nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbOJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, eciu
F1=2.

3.7 Br160op 3a/1at0111ero CUrHasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINpPSXKEHUS PperyasaTopa MOXHO MeCTHO WU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHonkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaKaTHe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJsia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJI aHAJIOTOBBIH 4...20 MA.

[') BHEUIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajJa OCYLeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TpOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKA CUTHaJ 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

Takxxe curHas 3alaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.8 Hcnoab3oBaHUe GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTAaTEeJNbHOTO HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TNOBTOPHOro BKJIW4YeHUs F3, ycTraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsKeHUs JIJIMJICS MeHee IBYX CeKyH/I, TO BbIXO/JHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIMYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCS cooblieHre 06 ourMbke. B TakoM MoJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO 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 NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 =
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% pb— — — — — — —
CwrHan 3agaHws
T
0 =
Komanpa ""Pabota”
T
0 g

PucyHok 3.4 Pa6ouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momayu koMaHAbl “Pabota” B TedyeHHe BpeMeHM TIHyCK BbIXOJHOE HaINpshHKeHHE
IJIABHO YBEJIMYUBAETCS OT MHUHHUMAJILHOTO 3HauYeHUs1 Min /10 3aIaHHOTO YPOBHSA. ITOT Y4aCTOK
Ha3bIBAeTCd IJIAaBHbIM MyCcKOM. /lajsiee BBIXO/JHOE HAMpsi?)KeHHe U3MeHseTC B COOTBETCTBUH C
CUTHAJIOM 3aJlaHUsl B JUana3oHe MexJAy 3HaueHUssMH Min u Max, a 3aTeM mocJje HoAa4yu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsSXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.

3.11.1 [InaBHBIX NYCK U NJIABHOE BBIKJIKYEHHE

[IpuMeHeHHe (YHKLUUK MJAaBHOTO MyCKa W BbIKJKYEHUS TMO3BOJSAIT NpPeJoTBPAaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJEHHblE pPE3KUM HAaOpPOCOM U COPOCOM HArpysKH, a TaKKe
YMEHbIIUTD MYyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCcKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).
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3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEACTByIOllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3aaHus( NPy YCJOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAIbHO, HAarpy3ka JMHeHHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJsseMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOIIHOCTb P, To
BBIXOJ|Hasi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6auna 3.4 3aBUCUMOCTb BbIXOJHOTO HANPS?KEHHUST U MOIIIHOCTH PeryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTp

Hanpsxenue, U MowHocTb, P

CUTHaJ
3aganus, | 10 | 20 | 30 {40 | 50 | 60 | 70 | 80 | 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

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

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

3.11.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHke paboyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAaYE€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlMafasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO mapameTpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJis HWXKHero npegena paBHbiM 0%, a jus BepxHero - 100%, To
peryjiMpoBaHue OyZeT peajU30BaHO BO BCEM JHana3oHe - OT HyJs [0 IOJHOrO CEeTEeBOro
HaNpsHKEHUS.

JluckpeTHOCTB perysmpoBanus coctapset 0,1%.

3a/laHre 3HAaYEeHU HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jiisi $a30BOro MeTo/ja
OCyleCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHWYeHHUsl TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTpaHMWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4uMHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxyM cTabUAM3aIUU TOKA

PeryssiTop MoXeT pa6oTaTb B peXHUMe CTabUIM3alMM TOKa, B KOTOPOM CHCTeMa
yIpaBJieHHUs] aBTOMaTUYeCKH HM3MEHSIeT YINpaBJisiiolliee BO3JEWCTBHE HA THUPUCTOPbl TaKUM
006pa3oM, 4TOOBI MOAAEPKUBATb TOK HAarpy3KH Ha 3aJlaHHOM ypoBHe. TOYHOCTh CTa6UIM3ALUU
TOKa - 2% OT HOMHMHAJIBHOTO TOKa peryJisTopa, BpeMsl CTaOWJMU3AlUM TOKA NMPHU CKAYKe
CeTeBOr'0 HampshKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3ajJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMep I3 = 27 A. OyHKIUMS BK/IOYAETCS M OTK/IKYAETCA MPOrpaMMHpPOBaHUEM
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yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd yctaBkaMu F21 u
F22( cM. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTH OrpaHUYEHUS U CTAOUJIN3alUU

B nmnpeo6pasoBaTesie HMeeTCI BO3MOXXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHUYeHMsI) 3aJaHHbIX BeJWduH. Jlis 3toro umeercsa o¢yHkiua F18, koTopas moxeTt
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAaOUJIM3ALMU MM OTPAaHUYEHHUsI MAaKCUMaJIbHO MeJJlIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuau3alnyMu. TOYHOCTb CTaOUJIM3aLUU
HanpsPKeHUs1 UId Toka — 1% oT HOMHHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTAaOUJIU3AlMU TIPU
CKayKe CeTeBOr0 HaNnpsbKeHUs UK Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JIOCTHUTaeTCcsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOWJIM3ALMU HANpPsKeHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSXKEHUSI 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
CTabuau3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKeHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHMUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIbLUIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMOUM BeJUYHMHbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTAaOUJIM3UPYEMOUN BeJMYMHbI K 33ZlaHvio. Takod BUJ cTabUJIM3aLlUM MOXET OKa3aThCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KH.

3.13 MeTo 1 IponycKa NepruoJioB

MouHOCTb, BblZiesisieMasi B Harpy3kKe, peryJiMupyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CEeTEeBOr0 HaMNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbI THUPUCTOPbL. PopMa BBIXOJHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
i

Linkn 1

PucyHok 3.5 BeixoZjHO€e HanpsiKeHUe MPU peryJiupoBaHUM METO/I0M MPOIYyCKa NePUo/ 0B

JlocToMHCTBa MeToAa:

A) He BHOCUT rapMOHUYECKHE UCKAKEHUS B CETh;

B) HeT moTpebJieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpysKHu).

HepocraTku meToa:

A) He NOJXOAUT JJis peryJMpOBaHUsA TeMIepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHS SIDKOCTH CBeYeHH S JIaMIl HaKa/IMBaHUS;
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B) He pekoMeH1yeTCsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢nkep-apPekT);

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

[Ipy wHcnosb30BaHUM 3TOrO MeTOJA MOIIHOCTb, BbljessseMas B Harpyske, MHOpsMoO-
NpONOPLHOHAIbHA BeJIMYAHE CUTHA/IA 3aJ,aHUS.
Pabounii [UK/ peACcTaBJeH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

100% — — — — — — —
CwurHan 3agaHws

et

Komanga “"Pabota”

0 -

PucyHok 3.6 Pa6o4uii [UKJ IPU peryJMpoOBaHUUA METO/IOM IPOIyCKa NepUO/0B

[Tocne momayu KoMaHAbl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IMKJIAa BbIXOJHas
MOILIHOCTb, BblZeJisieMasi B Harpy3ke, U3MeHsIeTCd B COOTBETCTBUM C CUTHAJIOM 3a/JjaHUs B
JAvalnasoHe MexJy 3HayeHudaMu Min u Max.

CurHan 3aZjlaHus oTobpakaeTcs Ha JUCIJIee B IpolieHTaX, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
BpeMsa 1juk/ia peryJupoBaHUs MOKHO YCTaHOBUTb NpPOrpaMMHO B mpegesax oT 1 go 10
CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)
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3.13.2 HuxxHuYe ¥ BepXHUe IIpeJiesibl PeryJIUPOBAHUSA

HuxHUM 1 BepxHUU mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha
pucyHke pabodero nuksaa 3.6. 3ajaHUe 3HAYEHUW HIKHEr0 W BepXHEro ImpejesoB
peryJiMpoBaHUsl MNpPHA peryJUupoBaHUM MeETOJOM IPONyCKa MepUOJ0B OCYLeCTBJAETCA
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JlMcKpeTHOCTb peryiipoBaHus coctasisieT 0,5%.

3.14 Bbi6op THIIA HArPY30K

PerynsiTop vMeeT BO3MOXXHOCTH BbIGOpA THUIA HAarpy3Kd — aKTUBHOW WJIM aKTUBHO-
MHAYKTUBHOU. BbI160D ocylecTBsieTc nporpaMMupoBaHueM ¢yHKUUK F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCUTEJbHO MOMEHTa I[epexoJa 4Yepe3 HOJIb CeTEeBOT0 HaNpshKeHUs
omnpeJieJIeHHbIM 06pa3oM, 4YTOObl ONTHUMU3UPOBATh PEryJUPOBOYHYIO XapPaKTEPUCTHUKY MO/
AKTUBHO-UHAYKTUBHYIO Harpy3ky. PeKoMeHJyeTcs yCTaHaBJUBAaThb 3TOT pPEXUM INpHU
NOJK/IIOYEHUU HAarpysku c koapduurueHToM MouiHocTy MeHee 0,8, Hanpumep TpaHcpopmaTop
Ha X0JIOCTOM XOJ1y, 3JIEKTPO/JIBUraTeH U T.I. EC/iM ’Ke Harpyska — akTUBHasl, HO O KJ/II0YeHa BO
BTOPHUYHYI0 OOMOTKY TpaHcpopmaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXXHO OTHECTH K
YUCTO aKTUBHOM( cos ¢u >=0,9), mosToMy BbIGOP peKMMa aKTUBHO-UHAYKTUBHOM HAarpy3Ku He
TpebyeTcsl.

- Ipy peryaupoBaHuM mnponyckoM nepuogoB( F7=1) pexuM aKTHBHO-UHAYKTHUBHOHU
Harpy3kd peKOMeHJyeTCs YyCTAHABJWBATb B CJydyae TMOJKJKYEHHUS HArpy3ku dYepes
TpaHcdopmartop. B aToM ciayyae npu F8=1 perysnsiTop cHayasa MJIaBHO B TeUyeHHE CEKYH/[bl
yBeJIMYMBAeT HaMNpshKeHUe OT HyJs [0 MOJIHOIO CETEeBOro, Mmocje 4ero yxe COOCTBEHHO U
HAUUHAETCSd peryJupoBaHUE MPOIMYCKOM IMEPUOJOB. 3a CYeT IJIABHOTO CTapTa Y/AaeTcs
n36exxaTb 6POCKOB TOKAa HAMarHM4YMBaHUSA TpaHcPopMaTopa, BCIlJIECKA CETEBOT0 HaNpPsKeHHs,
cpabaTbhIBaHMS 3aLUTHI OT KOPOTKOI'O0 3aMbIKAaHHUSI.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.
Perynsatop umeet cneyuanbayo G¢yHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpOfI 3HA4Y€HHUA PaBHOTI'O 1, Bce noJsib30BaTeJAbCKHE YCTAaHOBKHU CTHPAKOTCA, 4 Ha UX MECTO
3allUCbIBAKOTCA 3aBOJICKHME 3HAYEHHUA (l)YHKLlI/Iﬁ.

3.16 3a1uThl
B perysisiTope peasin3oBaHbI CjeAyloLe BUbI 3a1UT:

A) 3auMTa OT KOPOTKOTO 3aMbIKaHHUS PETYJISATOpPA SBJISETCSH 3JIeKTPOHHAs. JJIEKTPOHHas
3aluTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT aTYMKOB TOKa. [Ipy npeBhIlIeHUM MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoUCXoUT CHATHE
YyIPaBJAAOLMX HUMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amuTa OT Neperpyskd THUPUCTOPOB MpeJHA3HAayeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHHA/IbHOEe 3HAa4YeHHe TOKa peryastopa. MHUKpompoleccop HeNpepblBHO H3MepsieT TOKHU
HarpyskKy 4 HaKalJIuBaeT 3HaueHHe BpeMA-TOKOBOIO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IpY NpeBbIIIEHUH KOTOPON CHUMAaeT UMIYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OToGpakaeT Ha
Juciiiee coobiuieHue. Paborta perysisgTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HocTb perysasaTopa: I = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek.
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B) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JIATYUKOM, KOTOpPBIA HeNpepbhIBHO OMNpallMBaeTCs MHUKpolpoleccopoM. [IpenenbHast
Temnepatypa paguatopa - 80 C. Ilocse cpabaTbiBaHMSI 3aljUThl paboTa peryJsTopa
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BbIK/IHOYAKTCA
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJsaTop nepexoAuT pexuM ‘[0TOBHOCTB”, ecau MoJjaHa
koMaHga “Cror”.

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

- cpeaHe apudmetrudeckuid Tok ¢a3 Icp = (Ia + Ib + Ic) / 3 6osbuie 10% HOMHHAJIBHOTO
TOKa [ HOM perynsaTopa;

- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeMm Ha 15%, 25%, 35% wiu
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU F93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA OBPEXAEHUSAMU B Harpy3kKe,
HanpuMep, neperopaHvemM TIHoB, 06pbIBOM HAarpy304HbIX MPOBOOB U T.II.

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

E) KOHTpOJIb HaNpsDKEHUS CUJIOBOW CETH OCYIIECTBJISIETCSA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTbhiBaeT B CAy4yae OTCYTCTBUS OJHOM WJIM HEeCKOJbKMX $a3 WM B Cjlydae X
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJIM OTKJII0YeHa MyTEM MNpPOrpaMMHUPOBaHUSA
¢yuknuu FO2( cMm. nyHKT 7).

) samurTa oT BHyTpeHHed HeucnpaBHocTh “Om5 HeT cBsA3W Mexay maatamMu”
bUKCUpyeTCs MpU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3.17 HacTpoHku

B peryssaTope npefycMOTpeHa BO3MOXHOCTb HACTPOMKU:

A) Jlng u3MeHeHHe nopora cpabaTbhlBaHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BEPXHeH
yactdu maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mkaminepa J1-]J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
npeAnpUsTUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS MO aMILIUTyJe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJsaTopa. B ileBoM BepxXHeM yrJy 3TOU e IJaThl UMEIOTCS JIBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOXKEHHUIO J1-]5, 3aMKHyTOMYy /PKaMIiepoM. JTO HaNpshKEHUE OINpejiessieT
TOK cpabaTbiBaHUs 3awuThl Mo K3. BeanyrnHa Toka cpabaTblBaHUSI NPSMO-NPONOPIMOHATBHO
HaNpsPKEHUI0 3TOM  ycTaBKU. [lpy  He06XOJUMOCTHM  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
cpabaTbhlBaHUSI HYXHO 3TO HalpsDKeHHWe YMEHbUIUTb, JJs 3arpyoJieHuss - HaobopoT
HanpsbkeHue yctaBky K3 yBesIMuuTh.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT IPUHUMATh BO BHUMaHUe:

- ecJiM JpKaMmIlep CHAT, HA OJHO M3 MNoJIoKeHWM J1-]J5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cuTyauus, Korja 3awmutra oT K3 cpabaTbiBaeT MNpU [JeHCTBYIOILIEM TOKE,
M3MEpEeHHOM KJlelllaMy, MeHblleM 4YeM [H. JTO He 00s3aTeJibHO TOBOPUT O HeNpaBUJbHOU
3aBOJICKOM HaCTpoWKe 3alllUThl, MOTOMY 4YTO 3aljUTa CpabaTbiBaeT MO aMIIMTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHCTBYWOIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIUTYAHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuUBecTH K BbIXOJY THUPUCTOPOB M3 CTPOS — BeJb OHHU JIOMYCKAKOT
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HEKOTOpOe Ipe/ie/IbHOE 3HAaYyeHHE MTHOBEHHOTO TOKa, a 3aBOJICKAasg HACTpoWKa Kak pas3
npeJlycMaTprBaeT cpabaTbIBaHHE 3aLIUTHI JJIsI HENPEBBIIIEHHS 3TOTO NPe/ebHO-0NYCTUMOTO
3HayeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIATHOM rapaHTUHWHOM
06CIY>KMBaHUHU.

b) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUUYECKH, PACXOJAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha JHCIJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/ MoACTpOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusA Toka Ha
JIUCILJIee U3MEHSIIOTCS PSIMO-NIPONOPLIMOHATbHbI U3MEHEHUIO 3TUX KO3)OUILIUEHTOB.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUM TOKa, clelyeT UMeTb B BUAY C/leAyloliue
dbaKTopBkI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUN TOKA, TOKAa3aHUsS BXOAAT B HOPMY;

- JUIS UW3MepeHHs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaTOpa;

- OTKJIOHEHHE NOKa3aHUU OT AelCTBUTENbHBIX 60Jiee yueM Ha 10-15%, BEpOSTHO, TOBOPUT
0 HAJIMYMU BHYTPEHHUX MNOBPEXJAEHUM, BO3MOKHO, TPEOYEeTCS PEMOHT;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOJIa W3 CTpOS peryjasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTHUHHOM
00CY>KUBaHUU.

[lpy npoBenseHUH onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PEryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHs.

3.18 YnpaBsienue no untepdericy RS-485 no npotokoay ModBus RTU

PerynsTop npejycMaTpuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [To ymosuaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciv npu mnepBoHaya/lbHOM MOCTaBKe IJaTa He Oblla 3aKa3aH, TO €€ MOXHO [JOKYIHUTb
OT/IEJIbHO.

Jnst ynpasisieHus no uHtepdeiicy RS-485 Heo6xoquMo:

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

B) YcTaHOBUTH 3HaUYeHHEe CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHATb 3HAYEHHE 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHuss o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.
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3.19 HWcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUEe"

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT $pUKcal1Io CBOETO M0JI0XKEHHUS.

[Ipy HaXXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOIAaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI YIIpaBJeHUsl 06eCTOYMBAIOTCA U UMIIYJIbChI yIIpaBJIeHUsl Ha TUPUCTOPHI He MO TCA.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JeWHCTBYWOIIUM TpeboBaHusAM “[IpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IUMO OTKJIYUTD PETYJSATOP U NMO/AK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/sAToOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCOT, 1iesi0uel, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIyKHBaHHEe peryssiTopa [JAO0JDKHbI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIEUAJUCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK INOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 /lnda 3a1UThI 06C/IYKUBAIOLLEro NepcoHasia peryJsaTop Jo/HKeH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT OBbITh UCIIOJIb30BaH KAaK Pa3beJUHUTEJb I[eNU WU U30JHpYlolee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/isgeT ONacCHOCTb [JJs
nepcoHaJjia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 IpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He ponyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/Y.

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

A) ycTaHaBJIMBATh PEryJISATOP Ha HETOPIOYYI0 IOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETYJATOP B IJIOXO BEHTUJIMPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIEpPaTypOr OKPY>Kalollle cpeibl;

B) npu ycTaHOBKe Heo6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 IepUMEeTPY peryJsTopa.
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5. MoHTaX Ha 0G'bEKTe.
5.1 CieayeT yCTaHOBUTD PEry/sATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTDb PEryJSATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IlpokJyiafblBalOTCSl IMHUU CBSI3HW, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTDb UJIK ONPECcCcOBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomyckaeTcsi MpoKJaJKa JIMHUHK YNPaBJSKIIUX CUTHAJOB B OJHOM JXIyTe C
CHUJIOBBIMH MPOBO/IAMH, CO3/IAI0IIMMH BbICOKOYACTOTHbIE UJIK UMIYJIbCHbIE TTOMEXH.

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

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IOYEHHEM HEOOXOJUMO BBINIOJHUTD CleAyolLe JeCTBU:

A) mpousBecTH NOAKJIIOYEHHMe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, MPU 3TOM B
KauecTBe TECTOBOW HAarpy3KH peKOMeHAYeTCs MOAKJIYUTD JIaMIlbl HAKAJUBaHUS MOLHOCTbIO
100-150 BT;

be3 mnoAK/JIOYEHHON Harpy3kd HEBO3MOXXHO CJeJaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHOU paboTe peryJsTopa.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yNpaBJeHud,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) mnojaTh Hanps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJUO/bl Ha NlepeJHel NaHeau
mkada Jo/KHBI KPaTKOBPEMEHHO 3aropeThbCs U MOracHyTh, Ha Auciee B TedyeHUe 10 cekyH[,
JI0/KHA 0TOGPA3UThbCS HAANWCh TEKylled MOJesu peryssiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
ox/NaxJaeHud. [lajee Ha Juclyee 0TOOPa3UTbCA HaANWChb ‘[OTOBHOCTB” M TeKyllee 3HaYeHUe
CUTHaJjia 3ajaHusi( HanpspKeHUs WId MolnHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIIETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHO€e HalpsiXKeHHe PeryJInupyeTcs
$a30BbIM METO/IOM, CHUTHAJ 33/laHHs MOJAeTCsl BCTPOEHHBIM MEepeMEHHBbIM PE3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE Py4YKy HNEepEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moJIOXKEHUs [0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha
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NOJK/IIOYEHHOW Harpy3ske( JlaMnax HakKa/MBaHUfA) WU3MeHseTCsl HalpshKeHWe B Ipejesax OT
HYJIS1 10 TI0JIHOTO CETEBOrO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT PEXUM, HEOOXOAUMO B pexuMe “I'oTOBHOCTB”
KpPaTKOBPEMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

7.2 Bb160p PyHKIUH.

Haxkumasa kHonku “>” u”’<” B pexxume “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MpPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®@”, mpyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3Ha4eHUe QYHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jl1s1 TOro, YTOGbl COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUs1 QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTraLus M0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcCs, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUHU, [IJIs Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmupyeMblie GYHKIIMU peryJisiTopa epedyucsaeHbl B Tabaule 7.1.
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Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
KIUs | MHAMKaTOpe
dynkuum F1-F8 aBisi0oTca o61MMHM 4151 BCeX PeXMMOB
OmnpepnensieT cmocob6 ympaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeECTHO WJH
JUCTAHITUOHHO
3HaueHUe Hagnucoh [TosicHeHue
F1 Cr0co6 ymp. 0 TyMBuep KoMmaHpa "FaGOTa””HOAaeTCH nepelio,qotfl PYKOSITKH
TyMOJepa “PaboTa” B mosiokeHue “Bia
Komana “Pa6oTra” mojjaeTcs myTeM 3aMbIKaHUs KJIEMM
1 JUCTAaHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JIOAKHU X1 nJIaThl ypaBJeHUs]
2 modbus KoMmania “PaboTa” nosaetcs no unrepdeiicy RS-485
OnpejensieT cUrHaJ1 ynpaBJIeHUsI BBIXOAHBIM HanpsiKeHHeM
3HavyeHue Hagnuch IlosicHeHue
CurHas 3ajaHUs] U3MEHSAETCS HAXKaTHeM KHOMOK “>” U
“

0 KHONKU “ »

HaxkaTue “>” yBeJIMYMBaAeT BbIXO/[HOE HATIPSXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS MOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, Pa3MellleHHOr0 Ha JIUIEBOU

1 BCTP.PE3UCTOP | MaHEJHU. [Tosio>keHUE “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. MHHHMaJIbHOM BeJIMYMHe 3a/laHus, noJoxeHue “Makc”
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpsbkeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKOM ynpaBJeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZj@aHUsl MOJ|AeTCs BHEIIHUM MepeMEeHHbIM
5 :;;eCHTJ(') Pe3uCTOpOM. PekomeHyeMoe 3HaYeHue
p P CONMpPOTUBJEHUSA 3TOro peauctopa 1..10 kOM
6 modbus CurHas 3aJilaHus nojlaetcs no uHtepdeiicy RS-485
OnpefensieT NOBeJeHUE PETYJISITOPA MOC/e MPOMNAXKHU HANPSHKEHUST CUJIOBOW CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs1 B pexxuMe “PaboTa”
3HaueHHe Hapnuce [TosicHeHue
Ecnu mpoBan HanpspkeHUs [JJIdJIc MeHee 2 CeK —
BBIXOJJHOE HamNpsKEHWE CKAuYKOM BO3BpallaeTcs Ha

0 BKJIIOUEHO MpPEeXHUH YPOBEHb.

Ecnu mpoBasn HampsbkeHUs Jawicd GoJsiee 2 cek -

F3 aBT.BKJI. MPOUCXOJUT aBTOMATHUYECKOE NIOBTOPHOE BKJIKYEHHUE.
Eciu mpoBan HanpspkeHUs [JJIMJIC MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWE CKAauyKkoM BO3BpallaeTcsd Ha
MPEeXHUH YPOBEHb.

1 oTkJw4YeHo | Ecm mpoBas HampsikeHUs AJuics Gosiee 2 CeKk -
aBTOMAaTHUYECKUH I[epe3anycKk He MNPOUCXOAHUT; YTOObI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpegensieT ycaoBHe cpabaTbiBaHus 1-ro IpOrpaMMHUPyeMOTo peJse
3HavyeHue Hapgnuce [losicHeHue
0 OTKJIl0YeHO | Pejie HEaKTUBHO BO BCEX peKUMax paboThl
F4 1-e pesie 1 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOUT MPU NePeX0/ie B PEXKUM
'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
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3 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 2-T'0 IPOTPAMMUPYEMOrO peJie
3HavyeHue Hapnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpepesisieT ycjaoBUe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOr0 peJjie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEePEXOIE B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT MeTO/| pETYJIMPOBAaHUS BbIXOJHOT0 HANPSKEHHUsI
3HaueHue Hapnucek [TosicHeHue
F7 METOJ, per. - >
0 ¢$azoBbId Da30BbI¥ MeTO/| peryJMpoBaHus
1 np.nepuof, | MeToj peryJiipoBaHus IPONYCKOM IEPUOJ0B
3ajiaeTca XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HaueHHe Hapnuce [TosicHeHuMe
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UHJ. | aKTUBHO-UHAYKTUBHasd. PeKoMeHJyeTcs HCNOJIb30BaTh
JUIsT Harpysku ¢ cos ¢u<0,8 nmpu ¢da3oBoM yrpaBiaeHHHU(
F7=0) wu jnaa Harpyskd, NOJKJIOYEHHOU uepes
TpaHcbopMaTop, 0OpHU yIpaBJEHUW MPOMYCKOM
nepuosioB( F7=1)
®yukuuu F11-F22 peiicTByOT ipu ¢a3zoBoM MeToe peryaupoBanus( ¢yukuusa F7=0)
BpeMs MaBHOTO BBIXOJA HaNpsHKEHUS Ha 3aJaHHBIA ypoBeHb. /[Mana3oH 3Ha4eHUH
F11 IJIaBH. YCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs M/IaBHOrO CHIKEHUS HANpSHKeHUs [0 MUHUMaJbHOTO 3HayeHUd. /luama3oH
F12 IIJIABH. BBIKJIL. o
3HaYeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
OnpenenisgeT 3aKOH MU3MEHEHHUS BBIXOJHBIX HAaNPSXXeHUSA U MOIIHOCTU B 3aBUCHMMOCTHU
OT yNpaBJISIOIEro cUrHaaa(mpu ycJOBUM, YTO HaNpsiKEHUE CeTU CUHYCOUJAJbHO, a
Harpyska JInHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per.BesuynHa
0 U BeixogHOe HampspkeHWe MpsMO NPONOPLHUOHAJBHO
CUTHaJy ynpaBJieHusi
1 p Bbixo/iHast MOI[HOCThb NPSAMO MPOMNOPIMOHATBHO CUTHALY
ynpaBJieHusi
MuHuManbHOE 3Ha4eHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUM oT 0%
F15 | HwkH.Ipejgen
J1o 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F16. IuckpetHocTts 0,1%
MakcuMasibHOe 3HaueHHe cUTrHaJjia 3aJaHusa B %. /lnana3oH 3HayeHUd yHKLUM oT 0%
Fl6 BeEpX. Ipefe
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckpetrHocts 0,1%
YnpaBsieHMe TOKOM Harpy3kd. @PyHKLIUSA BKJIHOYAeT WU OTKJIKYAeT PexXUM
OTpaHUYeHHs TOKA WK CTAOUIM3aUH TOKA.
F17 pexum 3HayeHue Hapnuce [losicHeHHe
0 OTIL PexxMbl OTpaHUYeHUs WM CTAOWJIM3ALUK  TOKa
OTKJIOYEHBI

22




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

1

OrpaHHU4YEHHE

BkawoyeH PEXUM OrpaHHUYEHHA TOKA

2

CTabuIn3anuda

BkitoyeH PEKUM CTa6I/IJII/IBaL[I/II/I TOKa

dynkuus onpesiessieT CKOPoO

CTb U TOYHOCTb CTa6I/IJII/133L[I/II/I HJIK OTPaHUYEHHA

0 MepsienHas | MeasieHHasi cTabu/M3anusi, BbICOKAsi TOYHOCTh
F18 | craGumsamus 1 cpefHss CpefiHsis cTabuIM3alMs, CpeAHSIsI TOYHOCTD
2 6bIcTpas BricTpas cTabuan3anus, HU3Kasi TOYHOCTh
3 rubkas BeicTpass mpu GOJIBIIUX OTKJIOHEHUSX OT YCTaBKH,
Me/IJIeHHasi IPY MaJIbIX OTKJIOHEHUAX
F21 u. npegen | OnpefensieT MUHMMaJ/IbHOE 3HAYEHHE TOKA B HArpy3Ke B peXUMe CTaOUIU3alUH TOKa.
3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue yHkunu F22
OnpejiesiieT MakCUMaJlbHOE 3HAYEHHE TOKA B Harpy3ke B peXMMe OTpaHUYEHHs TOKa
F22 B. ipepe | WM CTAabUIM3alUM TOKa. 3HaYyeHHe QYHKIUU He MOXKET NMPEeBbICUTb HOMHHAJIbHbBIN

TOK PEryJISiTOPA U HE MOXKET ObITh MeHbllle 3HaYeHus1 QyHKIuU F21

dyukuuu F26-F28 aelicTBYIOT NpHU peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( ynknusa F7=1)

OnpefensieT BpeMsi OAHOTO I[MKJIA PEryJAUpoBaHus. [/luanasoH 3HaueHU pyHKLIMUH OT 1

F26 HKJI. per.
I p 10 25 cek c marom 1 cek
MuHuMabHOE 3HaueHHe CUTrHasa 3ajaHus B %. /luanasoH 3HayeHUd QyHKuuuU ot 0%
F27 | HmxH.mpenen o o
J10 100%, Ho He GoJsiee 3HauyeHus1 ¢yHKIUU F28. luckpetHocts 0,5%
MakcumasibHOe 3HaueHHe curHaJja 3ajaHus B %. /lnana3oH 3HayeHud pyHkunu ot 0%
F28 Bepx.npejen o o
110 100%, Ho He MeHee 3HaueHUus yHKIUU F27. luckpetHoctb 0,5%
OyHKIMA BKJIOYAeT WM OTKJIK4YaeT TEeCTUPOBaHUME Ha HaJlUuue Harpyskud Hu
BHYTpEeHHEee KOPOTKOe 3aMblKaHHE THPUCTOPOB
KOHTpPOJIb
FI1 Har 3HayeHUe Hapgnuce [losicHeHue
p- 0 BKJIIOYEHA 3alyTa BKIOYeHa
1 OTKJIIDYEeHa | 3aluTa OTKJIYeHa
QyHKIMSA BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
3HayeHue Hapnuce [losicHeHue
F92 | koHTpoJb a3 A
0 BKJIIOYEHA 3amuTa BKJIAOYEHa
1 OTKJIIDYEHa | 3aluTa OTKJIYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3aUMTy OT HECUMMETPHU TOKOB Harpy3Ku
3HaueHHe Hagnucek [TosicHeHue
0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
3amuTa o o
F93 HeCHM 1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 50%
4 OTKJII0YEHa | 3aliuTa OTKJI4YeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnuchb ITosicHeHue
0 HeT 3HaueHUs Bcex NOpOTrpaMMUpyeMbIXx GYHKIUA He
HW3MeHseTcs
Bce NporpaMMHUpyeMble byHKIUU NPUHAMAKT
3aBO/ICKHEe 3HAaYeHHs. ITU 3HaYEeHUs PABHbI:
OyHKIUSA 3aBojcKoe OyHKIUSA 3aBojcKoe
F98 | 3aBog. HacTp. 3Ha4yeHue 3Ha4YeHUe
F1 0 F16 100%
1 Ja F2 1 F17 1
F3 0 F18 1
F4 1 F22 [HOM
F5 2 F26 5 cek
F6 3 F27 0%
F7 0 F28 100%
F8 0 F91 0
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F11 5 cek F92 0
F12 3 cek F93 0
F14 0 F98 0
F14 0 F99 1
F15 0% F100 3
F99 | RS-485 ajgpec OnpepesisieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
OmnpefesisieT CKOPOCTh Mepe/ilauu JaHHbIX 0 ceTu RS-485
3HaueHue Hagnuchb
0 1200 6uTt/c
1 2400 6uT/cC
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/c
6 38400 6uT/cC
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kl paza A Onpenensier k03GPUIIMEHT MepeAayd MO TOKYy MeXJIy H3MepeHHbIM 3HaueHUeM
F103 kI ¢paza B CUTHaJa C JaT4YMKa TOKAa U MOKA3aHHUSIMH TOKa Ha JIMCIJIEE B COOTBETCTBYIOIIEN ¢ase.
F104 kI ¢paza C Ha npeanpusaTuyd HU3roToBUTEJ/Ie OOBIYHO BBICTABJEHO 3HadeHHe OsnM3koe K 1,00.
JlvamazoH 3HayeHui ot 0 1o 2,50
8. UHAnKanua AaHHbIX HA AUCILJIee
B Tabuinie 8.1 npuBe/ieHbl 0TOOpaXkaeMble Ha JIUCIJIEE JaHHbIE /1Jis BCEX PEKUMOB.
Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunyuHa 3ajaroiiero curHaja, Hamnpumep, Usz=25%,

P3=45%, I3 = 66 A.

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

2-51 CTpOKa 3HavYeHHe PYHKILMU U KpaTKoe NOosiICHEHUe

1-s cTpoka BesimumHa 3a/jal01ero CUrHaua

2-9 cTpoka BesunuynHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.
OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MNapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [Ipu saToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTb (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omin6ku v ee Ha3BaHue

PaboTa

9. Bo3MoXXHbIe HEUCNPaBHOCTH H CNoCoG6bI UX YCTpAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1
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Tab6smua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OMmH6KH Haanucek Ha IlossicHeHHne
MHAUKATOpEe
Harpyska He noJjk/i-04eHa UM KOPOTKOE 3aMbIKaHHE BHYTPH TUPUCTOPA.
Bo3moKHasi npuYnHa JencTBUs
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOJAKJ/IYeHa HEBEPHO NOJKJ/IYEeHUHU HAarpy3KHU
HapymeHne koHTaKTa [IpoBeputs KOHTaKTHbIe
COeIMHEHHUs; NPU HeOoOXOAMMOCTU
KOHTaKTHbIe [IOBEPXHOCTHU
ol HeT Harpy3Ku ujiu 3aYMCTUTb, BUHTOBblE COeJUHEHHUs
K3 Ttupucropal NOATSHYTh
O6pbIB NPOBOJIOB, 06PBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb NPOBOJOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THpPUCTOP npu
TUPHUCTOPA OTKJIIOYEHHOM HaINpsHKeHUH CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPONCTBO HEMCIIPABHO
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
YCcTpOoHCTBO He 0OHAPYKUBAET HANps>KeHUe CETH
Bo3MoxHasA npu4YMHaA JencTtBus
HanpsikeHue Ha peryasaTop He | Y6eAUTbCA B NOJK/IYEeHUH
. N0/, aHO HanpsKeHus, IpPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
NOJKJ/IYeHUs]
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUThbCs, UTO HaNpsHKeHUe B CeTH
6osibiie 190 B
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaAJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIpaBJieHHMs  WJM [pOBajJ  CUJOBOTO  HampshHKeHUs
JUINTEeJIbHOCTBIO GoJlee 2-X ceKyHJ. [lanbHelllllee TOBeJileHHe Pery/saTopa
Ow3 Hannpz(;:sgnﬂ' onpenensercs 3HaueHueMm ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYeCcKu TnepeiljieT B pexuMm “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Ctron”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHasi npyuYnHa JencTBUs
HeucnpaseH BEHTUJIATOD | Y6e uTbcsa B HCIPaBHOCTH
OXJIAXK/eHUs BEHTUJIATOpPA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISALIMOHHBIE
YKaJII03U »KaJII03U 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 Jpyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[Inatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBS3U MEeXAY
Ow5 aTamul ZApyT C pYyTrOM JJaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPaBUThb B PEMOHT
Harpyska He mnojk/ouyeHa WM | Y6eAUTbCS B IPaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO HNOAKJ/IYEeHUH Harpy3KHu
HeCUMMeTpHus
Ow6 TOKOB! HapyiieHne KoHTaKTa [IpoBepUTH KOHTAKTHBIE

COeHEHHHA,; TPpU HeO6X0,E[I/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
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3a4YUCTHUTb, BUHTOBbIE COEAHNHEHHUA
MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
Harpysku

[TpoBEPHUTH 11€JIOCTHOCTDb IPOBO/IOB
Y Harpy3KH NyTeM “NPO3BOHKH”

CUBbHBIA JycbasiaHc
CONMPOTHUBJIEHUH HArpy3Ku

[ToMepuTh CONPOTHUBJIEHUSA
Harpysox

CunpHbIY fucbasadc pas

OTKJIIOUHUTD 3alUTy

BHyTpeHHss1 HEUCIIPABHOCTD

OTK/IIOYUTh 3alIHUTy UJINK OTIIPABUTDb
B PEMOHT

KopoTkoe 3aMblkaHMe Ha BbIXOJe
peryasTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HasiMyue Mex$a3zHOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJII0

CivmkoM  6oJibllIMEe  MYCKOBBIE | YBeJMYbTEe BpeMs IIJIABHOTO MYyCKa,
Ow7 Koporkoe TOKH YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHusd K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOAHOE
NpeBbIllIaeT HOMUHAJbLHBIA TOK | Halpsi>KeHHe PeryJsiTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUUTD PEXXUM OrpaHUYeHUA

AJINTEJIbHOTO BpEMEHHU

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

PeryJsisiTop He BoCHpUHUMaeT koMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHHE KOMaHZbI
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

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

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJIa 3d/JldHUA HE U3BMEHAETCA UJIK paBHO 0%

Bo3MoxHasg npu4MHaA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTb U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MNOAKJIDYEHHE

1[enedl ynpasJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOT0 nepeMeHHOr0

pe3ucropa, BHYTpPEHHSS

HEHCIIPaBHOCTh

Het omun6ok

PerynsTop mnepexoauT B

pexxum

“PaboTa”, curHajs ympaBJieHUs

MNPpUCYTCTBYET W HN3MEHAETCA, HAarpy3kKa I[MOAKJ/JIF0Y€Hd, HO Ha BbIXOJe

HallpAXeHWd HET

Bo3MmoxHag npuYMHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuUTh
THPUCTOPOB

HUCIIPaBHOCTb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

Ha HHAWKATOpE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT
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Bo3MoxHasg npuYMHa

JelicTBusa

He nmnopzaHo BcnoMmoraTeJibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxkata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, [JaHHble Ha
WH/IUKaTope OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUS
BOCIPUHHUMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesbHoe nutaHue | [IpoBepbTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mojavye HampsKEHHUs HA PEryJATOpP HAa HArpy3ke MPUCYTCTBYET
HanpshKeHHUe, XO0Ts KoMaH1a “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYrHa

JelicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHHYecKoe OOCIY>XMBaHHE peryJissiTopa MPOU3BOJUTCS He pexe OJHOro pasa B

ecTb MeCALl€EB U BKJ/IFOYAET B cebs:

A) KOHTPOJIb KpelJieHUs peryasTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATS>KKa BUHTOBBIX COeJUHEHUH.
B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

11 MapkupoBKa peryJAaTopa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:

A) Ha3BaHUeE peryJasaTopa;

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

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) roa usrotoBJieHus.
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12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUeE

13.1 PerynsTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3zyx B oMeleHUU He JOJDKEeH COZepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

S 0 T RN 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .veerunveernreeersnreerseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

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

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTe .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, 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 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
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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PucyHok Al CxeMa Mo KJIIoUeHUs1 HArPy3KH — pa30MKHYTbIN “TpeyrosbHUK”
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Ipunoxxenue b F'aGapuTHbIE U IPUCOEAUHUTETbHBIE Pa3MepPbI
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Ta6suna b1 'abapuTHbIE U IPUCOEJUHUTEIbHBIE pa3Mepbl, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-PT-40 360 390 414 560 525 174 | bBoatsl M8 16
TPM-3-PT-80 360 390 414 560 525 174 | bBoatsl M8 18

TPM-3-PT-125 480 516 546 720 680 194 | Boatel M10 24

TPM-3-PT-160 480 516 546 720 680 194 | Boatel M10 26

TPM-3-PT-200 560 602 638 840 790 | 194 | Boatet M12 33

TPM-3-PT-250 560 602 638 840 790 | 194 | Boatet M12 36

TPM-3-PT-315 660 702 738 940 890 | 222 | Boatei M12 48

TPM-3-PT-400 760 802 838 1000 950 | 222 | Boatet M12 50
TPM-3-PT-500 760 802 838 1000 950 | 222 | Boatel M12 55
TPM-3-PT-630 760 802 838 1000 950 | 222 | Boatei M12 60
TPM-3-PT-800 760 802 838 1000 950 | 222 | Boatei M12 64

TPM-3-PT-1000* 760 802 838 1300 1250 | 282 | Bosatsl M12 75
TPM-3-PT-1250* 760 802 838 1300 1250 | 282 | Boatel M12 85

TPM-3-PT-1600 HanouibHbI# mKad 1600x800x400 120

TPM-3-PT-2000 HanosbHbi# mkad 1800x1200x600 200

TPM-3-PT-2500 HanosabHbli mikad 2000x1400x600 230

TPM-3-PT-3000 HanosabHbli mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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