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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-IIUJ10-PT”, “peryaatop” 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 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 Bcrpoennbin [IU/l-peryndarop mo3BoJiseT HEeNOoCpeCTBEHHO  YIpaBJATH
TeMIepaTypoH, TEMIIOM HarpeBa U OXJaX/JeHHWd O0O0beKTa MNyTeM BO3JeUCTBUA Ha
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yOpaBJIAOLMN BXOJ, peryasaTopa.

[IU/l-perysiaTop MOXeT yNpaBJaATbCAd MECTHO C IaHeJ U

yIpaBJieHUs WU yJlaJleHHO 1o npoTokoJy ModBus.

1.8 PerysiaTop UMeeT ULIMPOKUU KOMILJIEKC 3alUT U aBTOJUATHOCTUKH, 00ecreyrnBatoLIUX
HaJle)kHoe PYHKLIMOHMPOBaHUe YCTPONCTBA U CBOeBpeMeHHOe MHPOpMUPOBaHUE NTOTPeOUTE N
0 BO3HUKAIOIIMX HEUCIIPABHOCTAX U UX YIIPeXJeHue.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepuctuku TPM-3-TTUJ10-PT

KosinuectBo ¢as 3
CeTtb 198-242 B, 342/418 B, 50T
YnpaBieHue pazamu CoBMeCcTHOe

CxeMa NoJKJIKOYEHUs] HAarPY3KHU

~ou

PAa30MKHYTBIN “TPeyroJibHUK”
Hasimyue BBOAHOI0 aBTOMaTH4Y€CKOI' 0 Her
BBIKJIIOYaTeJ I
Hasimyne KHONKY aBapUUHOTO OTKJIOY€EeHUS Ja

Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH

@®a30BbIi, NPONYCKOM MEPUOJOB

BcrnoMoraresibHOe MUTaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

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

Peryaupytouiyii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpolueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs

Bxopn ynpaBiieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA / 91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kupako-kpucraminyecku MHAUKATOp 32-
CUMBOJIBHBIH, 2 CBETOAMO/A

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,

“T'oToBHOCTB”
Tun [IU/]-perysigTopa TPM10-1I11.Y2.1UP.RS
KosinyectBo KaHas10B u3Mmepenus [U/]- 1

peryJsiTopa

Ynpassienue [IU/l-peryaaropom

KHonkamu c uLeBo# naHe i Npu60poB UK
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJIe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jat4yuk temnepatypsl 80 C

3aniuTa: noteps ¢a3bl UM “caunanue” gpas

JJIeKTPOHHAasd

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

4
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3auuTa: KOHTPOJIb UCIIPAaBHOCTHU TUPHUCTOPOB

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NYCKOM

3almuTa: HeCUMMeTPUS BbIXOJIHBIX TOKOB(

JJIeKTpPOHHadA
00OpbIB UJIM TOBPEXKJEHHE HAaTPY3KH)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIeEe [=1,5Ia-10 cek, I=1,25 11 - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTHYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 20 T
cTabuIM3al MU TOKA
Bpems cTabu/iM3ally TOKA TPU CKayKe
HaNps>KeHH!s CeTH WM Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabuaM3anu TOKa
CTeneHb 3alUILEHHOCTH P41
OxnaxeHme [IpuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTHUJISITOPAMHU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXXKHOCTh BO3yXa

0..90% 6e3 koHJieHcaTa ( cyxoe NOMelleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yHOpaBJASOUMMU LENIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTuda

12 mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIus, TpedbyeTcs Aor. niaTta RS-485

Jia paboTel peryJjAaTopa Heo6XoAMMO JBa HanpskeHusa. OJHO HampshkeHHe 4Yepes
TUPUCTOPBI KOMMYTHUPYETCA HAa HAarpy3Ky — OHO Ha3blBaeTCS CUJIOBBIM HANpPSHKEHHUEM; Jpyroe

HallpAXeHHrue HCIIoJIb3yeTCAd [AJId IHTAHHUA

CUCTEMDbI

ylpaBJieHUd - OHO Ha3bIBAE€TCA

BCoMoraTesbHbIM. BcnoMoraTtenbHoe HanpsbkeHue — 220 B 50 I'n,.

2.2 PerynaTop npejiHa3HavyeH JJis 9KCIJIyaTalluy B CJeYOUIUX YCIAOBUSIX:

A) 3akpbITble B3pbIBO6€30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHCcal U

BJIaru;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;
) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYTrUX UCTOYHUMKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.

BHelHU# BUA peryJisiTopa npejacTaB/ieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) Jluuesas nanennb [IU/l-peryasatopa
B) cBeToguop “Pabora”;
B) cBeToguoz “ABapus”
AUOL p
[') rym6aep “PaboTa”;
1) )KUAKO-KPUCTALJINYeCKUH UHAUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
) py4ka BCTpoeHHOro NepeMeHHOI0 PE3UCTOPa;
3) KHOTIKa aBapUIHOT'0 OCTAaHOBA.

BHyTpH mikada pasMenanTcs:

A) TupuctopHbie MoayaH( 3 LITYKH);

B) paguaTop oxsaxJeHus;

B) miaThkl cucTeMbl ypaBJieHUs;

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIEN CETH;
) kneMmMHble Kostoaku XT2-XT3 - a4 N0AK/II0YEHUS Harpy3Ky;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJISATOPBI OXJIaXKeHUs

Ha 60koBo# naHesu mkada HaX0AUTCS KJeMMa 3a3eMJIeHUsI.

B kayecTBe peryJiMpyloLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOAYJIS, KaXJbld W3 KOTOPBIX COAEPXKUT IO JABA THUPUCTOPA, COEJAUHEHHBIX MO BCTPEYHO-
napaJsiiesibHOM cxeMme. Ha jinijeBoM nmaHes v pa3MelleHbl 3JieMeHThl UHUKAIUU U yIIpaBJIeHH .
BHemHWe mnpoBoJa M Kabeau A TNOAK/IOYEHUs HANpsKEeHUsl CeTH, Harpy3kud U Leneu
yOpaBJieHUs] BBOJAATCA B IIKad ¢ HWKHEH CTOpoHbL llenmu ympaBsieHUsT M CUTHAJIU3AIUU
NOJKJ/II0YAITCA K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHHUS.
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3.2 PexXuMbI paboOThL

PerysisaTop B /11060l MOMEHT HaXOAMUTCSA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HaJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbCh, HA
Harpyske NpUCYTCTBYeT HanpsikeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“I'OTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mnepexoiuT NMPU perucTpaluu KaKou-1u6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JIMKBUJIALIUM aBapuiHON cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapMMHON CHUTYyallUu PEeryJsITOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuMm “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyallM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

PexxuM nmnpesHasHauyeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
no/ilayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYLed MOJIeJIU peryJsTopa).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPpYKTUBHO pery/asiTop BbINOJHEH B BHJE MeETaJJIMYeCKOrO0 HAaBECHOr0 WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B Tab e 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNs U MHAMKALUKY peryasaTopa

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllude [JlaHHble, peEXHUM pabOThI,

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHON MOLIHOCTBIO B pyYHOM pexXuMe
“YupaBsienue”

Tym6usep “PaboTa”

Jlig nojgauu kKoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

3Ha4YeHUudA

Kromia "®" 3HaYeHUs
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI

KHomnka “ABapuiiHoe

OTKJIIOYeHue”

ﬂ.}lﬂ HeMeOJIEHHOT O
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYalHUH.

CHATHUA BBIXOJHOI'O HAIPpAXEHHUA IPHU

3.4 HasHaueHue kJ1eMM KaeMMHbBIX kKoa040K XT1-XT3, X1 u X4 npuBejieHO B Tabjuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasnauyeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A J1s1 moAK/II04YeHHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs CeTH

XT?2 1 B ®a3za B g5 coeiHEHUs C HArPY3KOH

XT?2 2 C ®a3za C as15 coeUHEHUS C HATPY3KOH

XT2 3 A ®a3za A /15 coe[ITUHEHUS] C HATPY3KOU

XT3 1 LA Beixon A fJ1s1 coeiMHEHUs C HATPY3KOU

XT3 2 LB Beixoa B a5 coeiuHeHUsI C HArpy3KOM

XT3 3 LC Beixop C 11 coeJUHEHUS C HATPY3KOHU

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jns nogadu avasorosoro curdasa 0.10 B

X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BBIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 5 AGND | O6wmui AJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d mojga4y CUrHasia AMCTaHIIMOHHOIO yIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-r0
IpOrpaMMHUpPyeMOro peJje

X4 06;1_111/1171 06Ul KOHTAKT 1-ro mporpaMMHpyeMoro peJe

X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHpyeMOoro
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peJie
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUPYEMOTO peJsie
O6mui | O6IMHA KOHTAKT 2-T0 MPOrpaMMUPYeEMOTO peJie
X4 > P2
X4 6 H3 P2 HopMa/ibHO-3aMKHYThIM KOHTAKT 2-T'0 IPOrpaMMHUPyeMOTO
peJie
X4 7 HP P3 HopMa/ibHO-pa30OMKHYThIM KOHTAKT 3-TO
IpOrpaMMHUPYEMOTO peJie
O6wuit | O6LMIT KOHTAKT 3-T0 IPOrpaMMHUpPYEMOTO peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAaKT 3-Tr0 MPOrpaMMHPYeMOTO

3.5 CxeMa coeJUHEeHUS HArPY3KHU.
Harpyska mnoaksovyaercsa N0 cxeMe “pa3OMKHYTBhIA TpPEYTOJbHUK’, TMpPU 3TOM

MaKCHMaJibHble HalpsiKeHUs Ha Harpy3o4yHbIX pe3uctopax Rab, Rbc u Rca paBHbI JiMHEHHBIM
HanpspkeHUsAM( HoMuHaJIbHO 380 B).

[Togk/a0ueHHe HArpy3Kd K PeryJssiTopy MPOU3BOJAUTCS B COOTBETCTBUHM CO CXeMaMH U3
MpUJI0XKeHUA A.

3.6 Boi6op crnocoba noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXOXJeHHEe PYKOATKU TyMmb6Jepa B mnoJjiokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAkHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHS] OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

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

3.7 Bbi6op 3a/1a10111ero CUrHaJa
YnpaBisiTb ypOBHEM BBIXOJHOTO HANpPSKEHUA pEryasaTopa MOXHO MECTHO WU

JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasia.

JUI1  AYMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) crangapTHbI¥ aHasoroBbii curnai 0..10 B;

B) crangapTHbIN aHaoroBbid curiad 0..20 MA;

B) cranzapTHBIN cUTHA/I aHAI0TOBbIH 4...20 MA.

') BHENIHUI TepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

[lenn ynpaB/ieHUS TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsuneit 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHusl oTobpakaeTcs
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Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJIM3allMM TOKA CUTHaJ 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.
Tak)xe curHas 3ailaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.8 Ucnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHue perysfTopa Mocje NpoBaja CUJIOBOTO WKW BCIIOMOTATeJNbHOT0 HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TNOBTOPHOro BkJIW4YeHUs F3, ycraHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jibllle IBYX CEKYH/I — TO IPU HAJUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4ecKoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HaNpsXKeHUs JIJINJICS MeHee IBYX CeKyH/I, TO BbIXO/IHOE HaNpsi>)KeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe JBYX CEKYH/, — TO IPU HAJIUYUMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYETCS cooblieHre 06 ouMbke. B TakoM MoJIO)KEHUU PeryJssiTop 3a6JOKMPOBAaH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, mocie
4yero peryJsiTop nepeijer B pexxuM “'oTOBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.9 Br160p QYyHKIMI IPOrPaMMUPYEMBbIX DeJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHUpyeMbIx pejie. B 3aBucumocTH oT 3HayeHul ¢yukuui F4, F5, F6 ( cM. nyHKT 7) peJe
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKIUIO CUTHA/IM3aTOpa CJAeAY0LUX COObITUM:

A) Perynstop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PadoTa”;

B) Perynsitop HaxoauTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHpyeMbIX peJie MOTYT KOMMYTHpPoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.10 Boi6op cnocoba peryJupoBaHugd
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BbIx0o/lHOe HalpshKeHUe PeryisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HUXe. Bbibop crocoba
peryJMpoBaHUs OCYyILeCTBJIsSIeTCA IporpaMMupoBaHueM GyHKIUHU F7( cM. yHKT 7).

3.11 ®a30BbIM METO/I PETYINPOBAHUSA
BbiXo/lHOe HamnpshKeHUe peryJjupyeTrcd 3a Cc4eT UW3MeHEeHHs BpeMeHM 3aJiepP)KKu

ornupaHus T3 cUIOBBIX TUPUCTOPOB . DopMa BBIXOAHOIO HANPSKEHHUs MMOKAa3aHA Ha PUCYHKe
3.3:

A UH

T3 T3 T3

PucyHok 3.3 BrixosHoe HanpsbkeHue U $pa3oBOM criocobe peryIMpoBaHUs

JlocToMHCTBa MeToa:

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

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIUOHHBIX HAarpy30K U YPOBHSA
SIPKOCTH CBeYeHHs JIaMII HaKa/IMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku MeToja:

A) BHOCUT rapMOHHYECKHE UCKAXKEHUS HANIPSDKEHUs CETH;

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

Pa6ounii nuk/a npu ¢pa3zoBoM peryJIMpoBaHUM NPe/CTaB/eH HUXKE HAa PUCYHKe 3.4:

11
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PucyHok 3.4 Pabouuii Uk npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momayud koMaHAbl “Pa6ota” B TeuyeHHe BpeMeHM THyCK BbIXOJHOE HaIpshHKeHHeE
IJIABHO YBeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHUs Min 0 3a/JaHHOTO YPOBHSA. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPsKeHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe MexJy 3HaueHMaAMHU Min v Max, a 3aTeM nocje nojayu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsHXKEHUE IJIABHO YMEHBILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MUHUMAaJIbHOT'O YPOBHSI( [IJIAaBHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06eCcTOYHMBAETCH.

3.11.1 [InaBHBIX NYCK U MJIABHOE BBIKJIKYEHHE

[IpuMmeHeHUe (YHKLUMK MJIAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJoTBPaTUTh
CKAUYKHU HaNpsiXKeHUsl CeTH, 00yCJI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3kKu, a TaKxkKe
YMEHbIIUTh MYyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[jal0TCS B IpejesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkiui F11 u F12 ( cM. nyHKT 7).

3.11.2 Bri60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kauecTBe peryjMpyeMoro napaMeTpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JleNCTByIOlLlee 3HAa4YeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLUMOHAJIBHO CUTHANY
3aJlaHusA( NpU yCJIOBUM, YTO HANpPSXKeHUe CEeTU CUMHYCOWJAJIbHO, Harpyska JIMHeWHasd U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJsseMass B Harpyske, HeJMHENHO 3aBUCUT OT
3ajjawollero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NPAMO NPONOPLMOHAJIbHA CUTHANY 3aJaHUs. ITU
3aBUCMMOCTH TpUBeZeHbl B Tabsule 3.4.

Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS ¥ MOILHOCTH peryJsaTopa OT CUrHasa
3a/laHuA
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Bb16paHHbIN BBIXOAHOW NapaMeTp

Hanpsxenue, U MoiHocTb, P

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

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

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

BbI6Op peryimpyeMoro napameTpa OCylLeCTB/SETCA MyTeM MPOrpaMMHUPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUU ¥ BepXHUU NIpeJieJibl peryJUpoBaHUsd

HuxHUK 1 BepXHUM NpeJiesibl peryJaMpoBaHUs COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pUcyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM M03BOJIIET YCTAaHOBUTbH I'PaHULbI
JluanasoHa, B KOTOPOM OyJeT BEeCTUChb peryJUpoBaHHe BBbIXOJHOro mnapametpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJisd HUXKHero npegena paBHbiM 0%, a gus BepxHero - 100%, To
peryjupoBaHHe OyJAeT peajyM30BaHO BO BCeM JUala30He — OT HYJs A0 IHOJIHOTO CETEBOro
HanpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

3a/laHue 3HAaYeHUHN HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i pa3oBoOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexxuM orpaHUY€eHUd TOKA

PerysnsTop MoXeT paboTaTh B peXHUMe OrpaHHYeHUs] TOKa, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTH4YeCKHM H3MeHsIeT yIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pas3oM, YTOObI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HadYeHHe. JlaHHasd YHKIUS T03BOJISIET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
n3beraTb CpabaThIBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. DPyHKIUsA
BKJIOYAETCS U OTKJIIOYAETCS MporpaMMUpoBaHMeM ycTaBkU F17, a BeJM4yMHaA MaKCUMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxuM cTabuan3anvuy TOKa

PerynsgTop MoxeT paboTaTb B pexHMe CTabUJU3aldM TOKa, B KOTOPOM CHUCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TAaKHUM
06pas3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOI'O TOKAa peryJisTopa, BpeMs CTAaOWJM3allMUd TOKa NPU CKAuKe
CeTeBOr'0 HampsbKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3ajJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIOYAETCHI U OTKJIHOYAETCsS NMPOTrpaMMUPOBAaHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cM. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIU3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
orpaHuyeHMs) 3aJaHHbIX BeJUYMUH. [lnag atoro umeerca ¢yHkuus F18, koTtopasd MoxeT
IPUHHAMAThb 3HAY€EeHHUH:

- 0 - MmegsieHHasA. CKOpOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUM. TOYHOCTb CTAaOU/IM3ALUU
HanpshKeHUs WM TokKa - 1% OT HOMHHAJIbHOTO HaNpsKeHUs CeTH, BpeMs CTabuJIU3aluu NpHU
CKauyKe CeTeBOro HalpshKeHUsl UM Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpeJAHsAsA, NPU 3ITOM
JlOCTUraeTcsl CpesHAS TOYHOCTb CTAbU/IM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSKEHUA WU
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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 CTAOUIM3AIUH WM OTPAaHUYEHHUS ObICTpasl, MPU 3TOM TOYHOCTH
CTabuaM3alMu HU3Kasg. TOYHOCTb CTAOWJIM3alUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKEHUsl CeTH, BpeMsl CTAOWJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHMUS
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3alLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMON BeJUYHHbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTaOUIM3UPYeMON BeJMYMHBI K 3a/aHuio. Takod BHJ CTaOWUJIM3ALMM MOXET OKa3aThbCs
NOAXO/SILEN /I HeJIMHEMHOW Harpy3KHU.

3.13 MeToa mponycka N1epuogoB
MouHOCTB, BblesisieMasi B Harpy3kKe, peryJiMpyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB

CEeTEeBOr0 HANpSKeHUs, B Te4yeHUe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOJHOTO
HanpshKeHUs NpUBeJieHa Ha pUCYHKe 3.5

T T
i

Linkn 1 Linkn 2 Livkn 3

[t

PucyHok 3.5 BeixoZiHOe HanpsiKeHUe MPU peryJiupoBaHUM METO/I0M MPOIYyCKa NePHUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAKEHUS B CETD;

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

HepocraTku meToa:

A) He MOAXOAUT JJisl PeryJUpoOBaHUS TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HArpy3okK M
YPOBHS IPKOCTH CBeYeHHUs JIaMIl HaKaJIMBaHUS;

B) He pekoMeH1yeTcsl IPUMEHSTD /IS aKTUBHO-UHAYKTHBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHHWE CKAYKOB HaNpsHKeHUs, 00YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pnkep-apdekr);

[') npu omnpejesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IMOsIBJIEHHE CyOrapMOHUYECKHX
coCTaBJAIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I').

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

IpONOpLHOHAJbHA BeJIMYNHE CUTHA/IA 3aJjaHUS.
Pabounii [UK/ IpeACcTaB/IeH HUXKe Ha pUCyHKe 3.6:
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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%.

3.14 Bb160p TUIA HATPY3OK
PerysiiTop MMeeT BO3MOXXHOCTH BbIGOpa THIA HArpy3kd - aKTUBHOM HWJIM aKTHBHO-
WHAYKTUBHOW. BbIGOD OoCyliecTBsIeTC nMporpaMMUpoBaHreM GyHKIMUHU F8( cM. myHKT 7)
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[Ipu Bbi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryaaTop caBuraet MMMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Iiepexo/ia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UWPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
NO/KJ/IIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHocTH MeHee 0,8, HanpuMep TpaHchopMaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCero TaKyl Harpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3aToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpPU peryJUpoBaHUM MponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud dyepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysndatop cHavaJja IJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDPKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IMocJe 4ero yke COOGCTBEHHO U
HayMHaeTCcsd peryJMpoBaHMe NPONYCKOM MEepHOJ0B. 3a CyeT IJIABHOrO CTapTa YAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHM4MBaHUs TpaHCcOpPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs],
CpabaTbIBaHUSA 3aIIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.
Perynsatop uMmeet cneyuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOPOM 3Ha4eHHUs PaBHOTro 1, Bce MOJIb30BaTeJbCKHe YCTAHOBKU CTUPAIOTCA, @ HA UX MeCTO
3aNMChIBAIOTCSA 3aBOJICKUeE 3HaYeHNUS QYHKLUM.

3.16 3a1uThl
B perysisiTope peasin3oBaHbI CjeAyloLe BUbI 3aLUT:

A) 3amMTa OT KOPOTKOTO 3aMbIKaHUSA Pery/sTopa ABJASETCH 3JIeKTPOHHAsA. JJIeKTPOHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKM MUKPOIPOL,ECCOPOM CUTHAIOB, NOCTYMAL[AX
OT JaTYMKOB TOKa. [Ipy npeBhIlIeHUM MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM MpoUCXoUT CHATHE
YyIPaBJAAOLMX HUMIYyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [  COXpaHEHHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPH JJIMTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHHA/IbHOE 3HAa4YeHHe TOKa peryastopa. MHUKpompoleccop HeNpepbiBHO H3MepsieT TOKHU
HarpyskKy 4 HaKalJIuBaeT 3HaueHUe BpeMsA-TOKOBOIO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IpY MpeBBIIIEHUH KOTOPON CHUMAET UMIYJIbChbl yIPaBJeHUs] ¢ TUPUCTOPOB U OTOGpaXKaeT Ha
JAucmiiee coobiuieHue. Paborta peryssatopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOPBbIA HENpepbIBHO ONpalIMBaeTCcs MHUKpompoueccopoM. [IpeaesbHas
TeMnepaTtypa pasauatopa - 80 C. I[locne cpabaTbiBaHMA 3alMThl paboTa peryasTopa
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPbl OXJAXAEHHUS M peryasaTop nepexofUT pexuM “T'OoTOBHOCTB”, ecqyd mNojaHa
koMaHga “Cromn”.

[) 3auMTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOU. 3al[UTa MOXeET
ObITh BKJIIOYEHA WM OTKJIYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTblBaeT NMPU BbINMOJHEHUU CAEAYIOIUX YCIOBUH:

- cpesHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osabue 10% HOMHUHAJIBHOTO
TOoKa | HOM perysaTopa;
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- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeMm Ha 15%, 25%, 35% wiu
50%( B 3aBUCHMOCTH OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BBIXOJHBIX TOKOB MOXeET ObITb 00yC/I0BJIeHA OBPEXAEHUSAMU B Harpyske,
HanpuMep, neperopanveM TIHoB, 06pbIBOM HAarpy304HbIX MPOBOIOB U T.II.

/1) KoHTposib NOAK/IIOYEHUS HArpy3KM U TECTUPOBAHHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOHN ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3alUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HamNpsDKEHUS CUJIOBOM CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTbhlBaeT B CAy4yae OTCYTCTBUS OJHOM WJM HECKOJbKMX $a3 WM B Cjlydae X
“cnunaHuna”. 3alUTa MOXeT ObITh BKJIKYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
byuknuu FO2( cMm. nyHKT 7).

) samurTa oT BHyTpeHHed HeucnpaBHocTu “Om5 HeT cBsA3W Mexay maatamu”
bUKcUpyeTCs MPU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapUH YCTPOUCTBO He MOXKeT GYHKI[MOHUPOBATh, TPEOYETCS PEMOHT.

3.16 Hactpouku

B perysissiTope npeaycMoTpeHa BO3MOXXHOCTb HACTPOMKMU:

A) /lna usmeHeHMe nopora cpabaTbIBaHUS 3allUThl OT KOPOTKOTO 3aMbIKaHUSA B BepxHeH
yactu matel TPM-ZVEL A5 mnpeaycMoTpeHo 5 mosoxkeHud Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeJIpUsITUH U3TOTOBUTEJIE YCTAHOBJIEH MOPOT CpabaThIBaHUS MO aMIJIUTY/ie 0KoJIo 2,5-3*IH,
rae |H - HOMUHa/IBHBIN TOK peryJisiTopa. B sieBoM BepXHeM yTJy 3TOH e MJIaTbl UMEIOTCS JIBE
KOHTposibHble ToukM “K3”. HampsikeHue, u3MepeHHOe MeXJy 3TUMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYyTOMY /KaMIlepoM. JTO HaNpsDKEHUE OINpefessieT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaTbiBaHMS NPSMO-NPONOPLUOHAIBHO
HalnpsDKEHUI0 3TOM  ycTaBKU. [lpy  HEOGXOJUMOCTHM  YBEJUYUTb YYBCTBUTEJIbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampsihkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HanpskeHHe ycTaBKU K3 yBeJIMUUTb.

[IlpuHuMas pelieHHEe 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUHUMaTb BO BHUMaHUe:

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

- ObIBaeT cHTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMHd, MeHbLIeM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOMN
3aBOJICKOM HACTpOIKe 3allyMThl, MOTOMY YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JeHlCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/ibHOe 3HAayeHHe MTHOBEHHOrO TOKa, a 3aBOJCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHHS 3TOTO NPe/e/IbHO-0NYCTUMOTO
3HauyeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIaTHOM rapaHTUHWHOM
06CIY>KMBaHUHU.

b) [lokazaHus JaTyrKa ToKa. B ciydae, eciim TOK, U3MepeHHbIH GaKTHYECKH, PACXOIUTCS C
JIAaHHBIMH, OTOOpa)KaeMbIMU Ha JIUCILJIEE, MOKHO MIPOU3BECTH UX MOACTPOUKY. [l MOACTPOUKH
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusA Toka Ha
JIUCILJIee U3MEHSIOTCS MPSIMO-NPOINOPI[MOHATbHBI U3MEHEHUIO 3THUX KO3 PUI[HEHTOB.

[IprHUMas pellleHHe O MOJCTPOMKe MOKa3aHWM TOKa, CJelyeT UMETb B BUAY CJIeJyIOIIHe
dbaKTopBkI:
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- JIaTYMKU TOKAa MMeIT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMHM, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH UJIM HEBEPHOM HACTPOMKe; IPY YBeJMYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJA HW3MepeHUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
CpelHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJrkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPU HECHUHYCOMUJAJIBbHOM TOKe TaKHue
KJely MOTYT JaThb NOTrpelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmbl "Fluke” nau “Appa”;

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

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEXJEeHUN, BOSMOHO, TpebyeTcs peMOHT;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aUIUT OT
Neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 CJIMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUHU.

[Ipy mnpoBeseHUH onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHUs.

3.17 YupaBsienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X04UMOCTb HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu mepBoHaua/lbHOM MOCTaBKe IJlaTa He Oblla 3aKa3aH, TO €€ MOXHO [OKYIHUTb
OT/IEJIbHO.

st ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTDb 3HaYEHHUE a/ipeca YCTPorcTBa B MHGOpPMAIMOHHOM ceTH pyHKLMel FI9;

B) YcTaHOBUTBH 3HaUeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAAaBaTh KoMaHAy “PaboTa” ¥ U3MeHAThb 3HAYEeHHEe 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuul F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpobHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEISA.

3.18 Hcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHEe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” M03BOJIsSIeT CHATb HAalNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKHM3HU NepCcoHasia UK NopYerd UMYLeCTBa.

KHomnka uMeeT PpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXXaTUX 3TOM KHOMKHU pa3pblBaeTcs Liellb BCIOMOTATeJbHOTO MUTAaHHUS, NPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMITYJIbChI yIIPpaBJeHUsl HA TUPUCTOPHI HE MOAA0TCS.

3.19 Ucnonb3oBanue [U/I-peryngaropa
Jis1 ynpaBJieHUs1 TAPUCTOPHBIM perysTopoM ot [IU/[-perysisitTopa Heo6X0AKMMO BbIOpPATh
curHaJs ynpasJieHus 4..20 MA, a1 yero npucBouTh QyHK MU F2 3HaueHue 4.
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BHyTpy wmkada npousBeZileHO YaCTUYHOE paACK/IOYeHHe LeNneld NMUTAHWA U yIpaBJeHUs
[IU/l-perynaTopa corjiacHO cxeMe, MpUBEJEeHHOM B NpuUJoXeHUU b. JlaTyuk TemnepaTypsl U
nenu curHaiausauuu [IHW/l-peryasTopa noTpebrTesb pack/aryaeT CaMOCTOSITENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallMy, KOTOpOe BXOAUT B KOMIIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeWHCTBYWOIIUM TpeboBaHusaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl perysjsaTopa HCIOJb3yeTCs ONacHOoe [ >KU3HM HampsokeHue. [lpu
YCTAaHOBKE peryJ/iiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy?>KMBAaHUHM HEOOXOIUMO OTKJ/IIOYUTD PETY/ISTOP U MOAKII0YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE PEry/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.

4.4 TloaxksirovyeHHUe, PeryJupoBKa U TexXHUYecKoe OOCIAy>KHBaHHe peryJssiTopa [Jd0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBAIMQUIMPOBAHHBIMHU CIEIUAJMCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJIIAATh
TpeboBaHUus «[IpaBHU/ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 Jlns 3alUThI 06CAy>KHMBAIOILET0 IIepCOHA/Ia PEryasTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCII0Jb30BaH KaK pa3beJUHUTEb LIeNN UK U30JMpylolee
YCTPOUCTBO.

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

4.9 He nonyckaeTcs paboTa yCTpOWCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa Heo06X04MMO:

A) ycTaHaBIMBaTh PeryJasaTOpP Ha HETOPIOYYI0 NOBEPXHOCTh;

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

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.
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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 pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHUTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHBbIM B [IpusioxkeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

6.1 [lepe1 nepBbIM BK/IIOYEHUEM HEOOXO/JMMO BbIIIOJHUTD CJeAYIOlIMe 1eUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TEeCTOBOW HArpy3Kd PpEeKOMeHAyeTCs TMOAKJWYUTh TPU JaMIbl HaKaJWBaHUS
moiHoctbio 100-150 BT no cxeme “3Be3ga”.

be3 mnoAk/JH0OUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MNPaBUJIbHOW WU
HeNpaBUJIbHOU paboTe peryasTopa.

B)ybenuTbcs B NMPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUsS W yNpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mopaTh HampspkeHHe Ha PeryJisTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHelN MaHe u
mkada [0/KHbI KPaTKOBPEMEHHO 3aropeThcsl M MOracHyTh, Ha Aucijee B TeueHue 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAINKCh TEKYIEeH MOJeNU PeryysiTopa U BKIAKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0TOOpPa3sUThCs HaANuCh ‘['OTOBHOCTB” M TeKylllee 3HAaYEeHHE
CWMTHaJsia 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe U NporpaMMHpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsi>KEHUE PEryJIUPYeTCs
$a30BbIM METO/IOM, CHTHaJl 3aJaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsioxkeHHe “Bka” W NPOKpyTUTE pPYydKy IepeMeHHOTro
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pe3ucTopa OT OJHOrO0 KpaWHero NOJIOKeHUd [0 Jpyroro. Yoenurecb HpU 3TOM, UYTO Ha
NOJK/IIOYEHHOW Harpy3ke( JlaMnax Haka/MBaHUsA) U3MeHsSeTCsl HalpshKeHWe B Ipejesax OT
HYJIS1 10 TIOJIHOTO CETEeBOrO0.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammMupoBaHue”. YTOObl BOWTU B 3TOT pPEXHUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “I[lporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

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

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexo OT
OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHY, HAlpUMeD:

F1 cnocob ynp.
0 - Tymbnep

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

Jis1 Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAaHUTCS,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUH, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmupyeMblie GYHKIMU peryJisiTopa epedyucseHbl B Tabaule 7.1.

21



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

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
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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. Ucnnoib3oBaHMe BctpoeHHoro [IU/l-peryasTopa

Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perysiaropa /g peryjavpoBaHUA TeMIlepaTypbl
06beKTa He0O6X0JMMO BbIOpATb CUTrHaJ ynpasjieHHs 4.20 MA, [Jid 4yero Hy»KHO yYCTaHOBUTb
3HayeHue o¢yHkHMU F2, paBHoe 4. B 3TOoM ciydae aHaznoroBblil BbixoaHOW curHaa [THU/-
peryJsiaTopa CTaHeT yIpaBJATb BbIXOAHBIM HanpskeHueM TPM.

Tax>ke He06X0AMMO NpPOU3BECTH KOHPUrypupoBaHue [1U/]-peryaaTopa B COOTBETCTBUHU C
npuJjaraeMoy TeXHUYeCKOHU JJOKyMeHTalluex.

9. UHauKanusa JaHHBIX HA JUCIIee

B Ta6usiuie 9.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXHUMOB.

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

P3=45%, I3 = 66 A.

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

2-51 CTpOKa 3Ha4YeHHe QPYHKILMU U KpaTKoe NOosiICHEHUe

1-5 cTpoka BesimunHa 3a/jal011ero cUruaia

2-9 ctpoka BesununHa 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 NEPHUOJUYECKH MEHSIOTCH.
UTo6Bpl MpoCMAaTpuBaTh TOJIBKO OJWH BBIOpPAHHBIM MapaMetp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [lpu sToM Ha gucniiee 6yfeT 0TOOpaKaTbCs
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TOJIBKO

BbIOpaHHBIA mnapaMeTp. YToObl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omn6ku 1 ee HasBaHMe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUSA

Bo3MoKHble HEMCIIPABHOCTH U CIOCOObI UX YCTpaHEeHUs NpuBe/ieHbl B Tabsule 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHue
MHAMKATOpEe
Harpyska He nojjk/i-04eHa UM KOPOTKOE 3aMbIKaHHE BHYTPH TUPUCTOPA.
Bo3mo:KHasi npuYnHa JenicTBUs
Harpy3ska He mnojk/mouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO HNOAKJ/IIYEeHUH Harpy3KHu
HapymeHne koHTaKTa [IpoBeputs KOHTaKTHbIe
COeIMHEHHUs; NPU HeOoOXOAMMOCTU
KOHTaKTHbIe IIOBEPXHOCTHU
ol HeT Harpy3Ku ujiu 3aYMCTUTb, BUHTOBblE COeJUHEHHUs
K3 Ttupucropal NOATSIHYTh
O6pbIB NPOBO/IOB, 06PBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb NMPOBOJOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
THUPHUCTOPA OTKJIIOYEHHOM HaINpsHKeHUH CeTH.
Eciu  Tupucrop “sBoHutca’ -
YCTPONCTBO HEMCIIPABHO
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
YCcTpoHCTBO He 0OHAPYKUBAET HANps>KeHUe CETH
Bo3MoxHasg npu4MHA JencTBus
Hanpskenue Ha peryasaTop He | Y6eAUTbCA B NOJK/IIYEeHUH
. N0/, aHO HanpsKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
NOJKJ/I0YeHUs]
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUTbCs, UTO HaNpsXKeHUe B CeTH
6osibiie 190 B
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBAJ HANpsKeHUS NHUTAHUSA
CUCTEeMbl  yIpaBJeHUs WJA IpOoBajJl  CUJOBOTO  HaNpsHKeHUA
JUINTEeJIBHOCTBIO GoJlee 2-X ceKyHJ. [lanbHelllllee TOBeJileHHe Pery/asaTopa
Ow3 Hannpz(;:sgnﬂ' onpeaensetrcsd 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHU4YeCcKU TnepeiljeTr B pexum “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” mocje HoAayd KOMaHZbI
“Ctron”
Temnepatypa oxsaxzawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
HeucnpaseH BEHTUJIAATOD | Y6enuTbcsa B HCIPaBHOCTH
OXJIAXK/eHUs BEHTUJIATOpPA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISLIMOHHBIE
Ow4 neperpes! YKAJIIO3U »KaJIl03U OT IBLJIU U Mycopa
Perynsatop pasMelieH B IJI0XO | Y6eJUTbCcs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJIM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npeBbimaer 40 C. YCcTaHOBUTb
peryiatop B Jipyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
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BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HET CBA3U MEXAy

[lnatel A2 1 A5 He 06MeHHBaAIOTCA

npO‘{I/ICTI/IT]: MEXIIJIaTHbIE

Owm5 iaTamu! JPpYT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He UCYe3aeT
— OTNIIPaBUTh B PEMOHT
Harpy3ska He mnojk/oyeHa WM | Y6eAUTbCS B IPABUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHN HAaTPY3KU
HapyiieHue KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJIJMHEHUS ; IPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbBIE COeJIJUHEHUS
owé HeCUMMeTpHs MOJTSHYTh
TOKOB! O6pBIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH LIEJI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN nucbananc | [loMmepuTh cONpoOTUBIEHUS
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunbHBIN ucbasadc pas OTKJIOYHUTD 3aUUTY
BHyTpeHHS HEUCIIPaBHOCTb OTK/II0YXTH 3alLUTY UJIH OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [I[p0O3BOHUTH BBIXO/] peryasTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHU{ ¥ 3aMbIKaHUS Ha 3eMJIIO
CivmkoM  6oJibllIMe  MYCKOBBIE | YBeJMYbTEe BpeMs MIJIABHOTO MYyCKa,
Ow7 Koporkoe TOKU YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOAHOE
NpeBbIllIaeT HOMUHAJbHBIA TOK | Halpsi>KeHHe PeryJsiTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUUTD PEXXUM OrpaHUYeHUA

AJINTEJIbHOI'O BpEMEHHU

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryysTop

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

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

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

3HayeHHe CUTrHaJa 3d/JldHUA HE U3BMEHAETCA UJIK PABHO 0%

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

MNOAKJIDYEHHE

L[ened ynpaBJjeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajia

[IpocMoTpeTh 3HavyeHHEe QYHKIUH
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HencnpaBHOCTh  KHONOK  WJIM
BCTPOEHHOT0 nepeMeHHOr0
pe3ucTopa, BHYTpEHHsIS

OTnpaBUTh B PEMOHT
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HEHUCIIPAaBHOCTb |

HeT omin60ok

Perynsatop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
HNPUCYTCTBYET U H3MEHSEeTCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

Ha HWHAWKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

BxirounTth aBTOMaT QF1,
MpPOBEPUTh HaJUUUe HaNpsKeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIlOUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
MH/JMKaTope OOHOBJAITCS HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3mo:KHasi npyuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpadpom
COZIepXKUT MHOTO noMex; | HaIMuMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIe/ICTBUE BKJIIOYEHHS JIPYroro
o6opymoBaHUs (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn60ok

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

pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYrHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

11. TexHu4eckKoe 06CIyKMBaHUE

11.1 TexHuYeckKoe OOCIY>KMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpeIJIeHUsl perysTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peKMUMa peryJsTopa.

12 MapkupoBKa peryJaTopa

12.1 Ha kaxabplil peryJiiTop HaHOCSITCS:
A) Ha3BaHUE peryJasaTopa;
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B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3aLMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
13 YnakoBKa 6J10Ka
13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALIUK.

14 TpaHcnopTUpOBaHME U XpPaHEHHUEe

14.1 PerynsTop XpaHUTb B 3aKPbITbIX MNOMeEIEHUSIX B KAPTOHHBIX KOpPOOKaX WU
JlepeBSIHHBIX SIIIUKAX MPU CJIeAYIONUX YCIOBUSX:

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

B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3yx B MOMeleHHUH He J0J/DKEeH COZEepKaTh IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke
ra3os, BbI3bIBaKOIIUX KOPPO3HUIO.

14.2 PeryssTop B yHaKOBKe TPaHCIOPTUPOBATbH MpU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOU BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu TemnepaTtype 35 C.

14.3 TpaHcnopTUpOBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO0 TPaHCIOPTA.
TpaHcropTHpoBaHHe  aABUATPAHCIOPTOM  JOJ/DKHO  NMPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

15 KoMImieKTHOCTD

TPM-3-TTUJ10-PT ...t e e e 1T

PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnesseeensnes 1wt
| =0k 1 (0] o AP PTRPT 1wt
3§01 0 O 2 1T

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA

16.1 F'apaHTHUNHBINA CPOK 3KCIJIyaTalld 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

16.2 B ciayyae BbIXOZa peryJjsaTopa W3 CTPOs B TedyeHUe TapaHTUWHOrO CpoKa IpHU
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

16.3 F'apaHTHUIHbIE 06513aTEbCTBA U3TOTOBUTEJIS HE J€CTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEXKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

16.4 PeMOHT M cepBUC, B TOM 4YHMCJie TapaHTUWHBIM OCYIIECTBJSAETCA Ha NpeJNpUATHU
M3TOTOBUTEJIS.

16.5 B cinydyae HE06XOAMMOCTH rapaHTUMHOI'O U MOCTTapaHTUMUHOr0 PEMOHTA MPOAYKLUHU
MO>KHO 00PaTUThCS 10 aipecy, YyKasaHHOMY caiTe 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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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxxenue B FaGapuTHbIE U IPUCOEAUHUTEbHBIE Pa3MepPbI
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Tab6sauua Bl 'abapuTHbIe M IPUCOeSMHUTEJbHBIE pa3Mephbl, MM
HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-IIM/J110-PT-40 360 390 | 414 560 525 | 174 | Boate M8 16
TPM-3-IIM/110-PT-80 360 390 | 414 560 525 | 174 | Boatel M8 18
TPM-3-IIM/110-PT-125 480 516 | 546 720 680 | 194 | boatel M10 24
TPM-3-IIM/110-PT-160 480 516 | 546 720 680 | 194 | boatel M10 26
TPM-3-ITM/Z110-PT-200 560 602 | 638 840 790 | 194 | Boarpl M12 33
TPM-3-IIM/110-PT-250 560 602 | 638 840 790 | 194 | Boarbl M12 36
TPM-3-1IM/110-PT-315 660 702 | 738 940 890 | 222 | boarer M12 48
TPM-3-IIM/110-PT-400 760 802 | 838 | 1000 | 950 | 222 | Boatsl M12 50
TPM-3-1IM/110-PT-500 760 802 | 838 | 1000 | 950 | 222 | Boartsl M12 55
TPM-3-IIM/110-PT-630 760 802 | 838 | 1000 | 950 | 222 | Boatel M12 60
TPM-3-IIM/110-PT-800 760 802 | 838 | 1000 | 950 | 222 | Boatsl M12 64
TPM-3-IIM/J110-PT-1000* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 75
TPM-3-1IMA10-PT-1250* 760 802 | 838 | 1300 | 1250 | 282 | Boatst M12 85
TPM-3-1IM/110-PT-1600 HanoJsibHbI# mKkad 1600x800x400 120
TPM-3-11M/110-PT-2000 HanosabHbi# mkad 1800x1200x600 200
TPM-3-1IM/110-PT-2500 HanosabHbii mkad 2000x1400x600 230
TPM-3-1IM/110-PT-3000 HanosabHbii mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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